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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in. this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided 
on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the international Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and. processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netheriands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 
. Report number identification for report-type literature. oe 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, (4) seme lee W. Phys. vPsolaboralion. Wisonaiay © 
then “et al.” is listed. Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored by(12) 
. Author affiliation. Only first one is listed, in parentheses @) DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. (6) Number DE89007246. Available from NTIS, PC AQS/MF A01 - (13) 
. Collaboration, if present. OSTI; GPO Dep. 17 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. Cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on ———_@) 


total pages unless special pricing applies. 18500 ——_(INIS-SU—-69, pp. 30-32) Transition energies in Ne- 


‘ : like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
. Language of document if non-English. oa San ia Expeainania and hosreneg (10) 
an = h title if citation is an mui art, chapter ©) Fizichesidj inet. 1966. (in Russian). ganas aneeene © 
: _— ene physics. Collection. Order Number DE89780060. Available from NTIS 
or paper) of a larger monograph. (US Sales Only), PC AOS/MF A01; INIS. 
- Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 
- Contract or grant number. SILVER !ONS/energy-level transitions; XENON lONS/energy- 


- Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES;...~<——(20) 
number. 


. Conference title, a and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air @) 
. Order number. The “DE” order number may be used pollution in house due to use of various fueis. Luo, Dayu (Chengdu 


for ordering from NTIS or OSTI, as appropriate. The Sanitation (China). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. 4) (Canada). 1990‘{CONF-900724-Vol.1: IndoorAir'90: 5th international © 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. -—{9) 
. Abstract. (19) ——» air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438— 
T1 15:18494 NTIS, OSTI 


E 1.99: DE89007246 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


MF-411 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 39 
first-level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents an- 
nounced during the past monthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 
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“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's data 
systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB-1-R1, /nternational Energy: Subject 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmeniai Aspects 

Reserves, Geology, and 
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Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 
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Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
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Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


Categories and Scope. 
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Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 


Drilling, Fracturing, and Mining 
Oil Production, Recovery, and 


Refining 
Properties and Composition 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
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Legislation and Regulations 
Transport, Handling, and 
Storage 
Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 
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Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and 
Meteorology 

Plant Design and Operation 





Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power Systems 
Ocean Eneray Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoeiectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on 
Instrument Components, 
Instruments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND 

NATIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 
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Astrophysics and Cosmology 
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Plasma Research 
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SUBJECT INDEX 
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ADVANCED PROPULSION 
SYSTEMS 

ARMS CONTROL 
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APPLIED STUDIES 
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CHEMISTRY 

COAL, LIGNITE, AND PEAT 


DIRECT ENERGY CONVERSION 
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Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


22391 (DOE/FE-0238T) Advanced research programs: An- 
nual program plan. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Office of Technical Coordination. Jan 1991 
164p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91014951. Source: OSTI: NTIS; GPO Dep. 

The Office of the Assistant Secretary for Fossil Energy (FE), US 
Department of Energy (DOE) conducts several advanced research 
programs in fossil energy technologies. This document presents 
current FE plans for these programs-the advanced coal research 
programs, the Advanced Extraction and Process Technology 
(AE&PT) program for oil, gas, oil shale, tar sands, and the Small 
Business Innovation Research (SBIR) program. This program plan 
describes the organization and rationale for the programs; program 
management strategy; technology status and research needs; ac- 
complishments; program structure; and planned activities as well 
as their relationship to other programs in FE. The intended audi- 
ence includes planners, performers of fossil energy research, DOE 
senior management, members of the Executive and Legislative 
branches and their staffs. 17 figs., 9 tabs. 


0103 Preparation 
Refer also to citation(s) 22503, 22506, 22547, 22560 


22392 (DOE/PC/88857-T2) Coal preparation process using 
true-heavy-liquid separation: Final report. Baltich, L.K.; Malho- 
tra, D. AMAX Research and Development Center, Golden, CO 
(USA). 20 Dec 1990. 202p, Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC22-88PC88857. Order Number 
DE91008416. Source: OSTI; NTIS; GPO Dep. 

The Pittsburgh Energy Technology Center (PETC) is supporting 
work to develop advanced fine-coal cleaning processes including 
the exploitation of differences in specific gravity through the use of 
heavy-liquid media in hydrocyclones. The true-heavy-liquid media 
used for this program are solutions of sulfuric acid (H2SO,4) and 
water. This concept takes advantage of the miscibility of the acid 
water to produce a range of heavy liquids up to a specific gravity 
of 1.84 for pure sulfuric acid. The main objective of this research 
program was to develop a true-heavy-liquid separation process to 
clean ultrafine coal using smelter-guide sulfuric acid. Three bitumi- 
nous coals and one subbituminous coal were selected for testing. 
In general, single-stage true-heavy-liquid hydrocyclone process 
demonstrated similar performance characteristics to heavy-media 
separation processes under study by other investigators. True- 
heavy-liquid media has the advantage cf allowing additional 
separation steps at other specific gravities for cleaning and scav- 
enging without the introduction of another heavy liquid to the 
flowsheet. In addition, sulfuric acid is inorganic and can be neutral- 
ized and disposed of without the toxicity problems associated with 
the other type of heavy liquids under consideration. Preliminary 
economics analysis indicates that the cost for sulfuric acid makeup 
to the process may be prohibitive. 4 refs., 11 figs., 61 tabs. 


22393 (DOE/PC/88885-6) Proof of concept and pertor- 
mance optimization of high gravity batch type centrifuge tor 
dewatering fine coal: Quarterly technical progress report No., 
6 December 21, 1990—March 20, 1991. Smith, L.B.; Durney, T.E. 
Jr. Coal Technology Corp., Bristol, VA (USA). 23 Apr 1991. 15p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-89PC88885. Order Number DE91014061. Source: OSTI; 
NTIS; GPO Dep. 

Coal Technology Corporation (CTC) believes that the new CTC 
high gravity, high production, batch type centrifugal dryer technol- 
ogy can play a significant role in improving the product quality as 
well as costs of operation in coal processing plants. It is further 
believed that the new centrifugal dryer technology can form an im- 
portant part in systems used to clean up millions of tons of coal 


fines in refuse piles and ponds. It is anticipated that the new cen- 
trifuge can become an important ancillary to the advanced deep 
cleaning processes for coal. Because of these convictions, CTC 
has been engaged in a pioneering research effort into the new art 
of drying fine clean coal in high gravity. high production, batch type 
of centrifuge, since 1981. This work has progressed to the point 
where the new centrifugal dryer technology is nearly ready for 
commercialization. It promises to provide needed fine coal drying 
capability at somewhat lower capita! costs and at substantially lower 
operating costs than competitive systems. It also promises to do so 
with no detrimental effects on either the coal quality or the environ- 
ment. The primary objective of this project is to prove the concept 
of a high gravity batch centrifuge for drying coal fines in a commer- 
cial coal processing plant environment. The proof of concept tests 
also include testing with a variety of coals from different regions. A 
further objective is to optimize the efficiency and the cost effective- 
ness of the new centrifugal dryer technology. 2 figs., 3 tabs. 


22394 (DOE/PC/89758-T3) Surtace electrochemical control 
for the fine coal and pyrite separation: Technical progress re- 
port, January 1, 1991—March 31, 1991. Hu, Weibai; Huang, 
Qinping; Riley, A.; Turcotte, S.; Zhu, Ximeng; Bodily, D.M.; Liang, 
Jun; Zhong, Tinghe; Wadsworth, M.E. Utah Univ., Salt Lake City, 
UT (USA). Dept. of Metallurgy and Metallurgical Engineering. 
[1991]. 35p. Sponsored by USDOE. Washington, DC (USA). DOE 
Contract AC22-89PC89758. Order Number DE91014640. Source: 
OSTI; NTIS; GPO Dep. 

During the past quarter, research on the floatability of mineral 
and coal pyrites has been extended in three areas, (1) pretreat- 
ment of coal pyrite, (2) floatability of mineral and coal pyrite =er 
activation by CuSo, and NaS, and (3) floatability of mineraf and 
coal pyrite with EDTA. Also, a cell has been designed to study the 
surface of iron pyrite with Raman spectroscopy during the course 
of an electrochemical experiment. These preliminary studies have 
been carried out to test the feasibility of the technique and to pro- 
vide additional information to aid in the analysis of previously 
reported cyclic voltammetric experiments. The Raman spectra of 
pyrite is compared with that of elemental sulfur and of electrode- 
posited sulfur on a platinum electrode. 12 refs., 9 figs. 


22395 (DOE/PC/90174-T2) Development of the selective 
coagulation process: Technical progress report, second quar- 
ter, January 1, 1991—March 31, 1991. Yoon, R.H.; Luttrell, G.H. 
Virginia Center for Coal and Minerals Processing, Blacksburg, VA 
(USA). [1991]. 30p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-90PC90174. Order Number 
DE91014722. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop an economical 
method of producing low-ash and low-sulfur coals using the selec- 
tive coagulation process. Work is subdivided into three tasks: (1) 
project planning; (2) studies of the fundamental mechanism of the 
selective coagulation process and the parameters that affect the 
process of separating coal from both the ash-forming minerals and 
pyritic sulfur; and (3) bench-scale process development testwork to 
establish the best possible methods of separating the coagula from 
the dispersed mineral matter. During the second quarter, the ef- 
fects of surface hydrophobicity, pH and KC! concentrations on the 
interaction energies of attachment and detachment have been 
evaluated; hydrophobic interaction parameters were determined for 
oxidized and unoxidized; Elkhorn No. 3 seam coal samples and 
then compared with calculations based on the extended DLVO the- 
ory; and work continued on the population balance model of the 
hydrophobic coagulation process. A sample of Elkhorn No. 3 seam 
coal was obtained and is currently being characterized; a particle 
size monitor has been received; and work has begun on enhancing 
the separation of coagula (Task 3.4). 14 figs. 


22396 (DOE/PC/90176-T28) Process development for pro- 
duction of coal/sorbent agglomerates: Technical report, 
December 1, 1990—February 28, 1991. Rapp, D.M. (Illinois State 
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Geological Survey. Champaign. IL (USA)): Lytie, J.M.: Hackiey. 
K.C.: Moran, D.L.: Beevar, S.: Berger, R.L.: Griggs. K. Illinois Dept 
of Energy and Natural Resources. Springfield. IL (USA). [1991]. 
16p. Sponsored by USDOE. Washington. DC (USA); Illinois Dept 
of Energy and Natural Resources. Springfield. IL (USA). DOE Con- 
tract FG22-90PC90176. Order Number DE91014046. Source 
OSTI: NTIS: GPO Dep. 

Current coal mining and processing procedures produce signifi- 
cant quantities of fine coal with limited marketability. The objective 
of this work is to pelletize these fines with a sulfur capturing sor- 
bent such as calcium hydroxide to produce a fuel which will meet 
future sulfur dioxide emission levels. To decrease binder costs, car- 
bonation. which is the reaction of calcium hydroxide with carbon 
dioxide in the presence of moisture to produce calcium carbonate, 
is being investigated as a method for improving pellet quality. The 
calcium carbonate formed acts as a cementitious matrix which im- 
proves pellet strength. In previous work utilizing IBC-106 from the 
Illinois Basin Coal Sample Program, carbonation was determined to 
be effective at significantly improving pellet compressive strength, 
impact and attrition resistance and weatherability. In combustion 
tests conducted at 850°C, sulfur capture of 80% was achieved for 
pellets having 17.5% calcium hydroxide (a Ca/S ration of 2/1). In 
this years work, a flotation concentrate collected from an operating 
Illinois preparation plant is being used for testing. Results indicate 
carbonation significantly increases the compressive strength of pel- 
lets formed with 10% calcium hydroxide. 6 refs., 1 fig., 5 tabs. 


22397 (DOE/PC/90176-T30) Recovery of fine coal trom 
waste streams using advanced column flotation: Technical re- 
port, December 1, 1990—-February 28, 1991. Groppo, J.G:; 
Parekh, B.K. Kentucky Univ., Lexington, KY (USA). Center for Ap- 
plied Energy Research. [1991]. 23p. Sponsored by USDOE, 
Washington, DC (USA); Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (USA). DOE Contract FG22-90PC90176. 
Order Number DE91014044. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this program is to evaluate the applica- 
tion of an advanced physical separation technique, namely 
“Ken-Flote” column flotation to recover clean coal with minimum 
sultur and ash content at greater than 90 percent combustible re- 
covery from two Illinois coal preparation pliant fine waste streams. 
This project will optimize various operating parameters with particu- 
lar emphasis on fine bubble generating devices and reagent 
packages to enhance to rejection of liberated ash and pyritic sulfur. 
During this contract period, column flotation testing was conducted 
on the flotation feed slurry obtained from the Kerr-McGee Galatia 
Preparation Plant. The column flotation tests were conducted using 
three different bubble generating devices: static, gas saver and 
foam jet spargers. Each of these devices was tested with three dif- 
ferent frothers and various column operating variables to provide 
maximum combustible recovery, minimum product ash and maxi- 
mum pyrite rejection. In general, the column flotation provided a 
clean coal containing about 4-6 percent ash at combustible recov- 
ery ranging from 88 to 92 percent. 10 figs. 


22398 (DOE/PC/90176-T31) [Recovery of coal fines trom 
preparation plant effluents}: Technical report, December 1- 
February 28, 1991. Choudhry, V. (Praxis Engineers, Inc., Milpitas, 
CA (USA)); Khan, L.; Yang, D. Illinois Dept. of Energy and Natural 
Resources, Springfield, !! (USA). [1991]. 14p. Sponsored by US- 
DOE, Washington, DC (USA); lilinois Dept. of Energy and Natural 
Resources, Springfield, iL (USA). DOE Contract FG22-90PC90176. 
Order Number DE91014043. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to test and demonstrate the 
feasibility of recovering coal fines which are currently disposed of 
with plant effluent streams, in order to produce a fine clean coal 
product. This product can then be blended with the coarse clean 
coal from the preparation plant. Recovery of coal from the effluent 
stream samples will be effected by means of Michigan Technologi- 
cal University’s static tube flotation process. This process has been 
successfully demonstrated on a number of raw coals to reject 85% 
of the pyritic sulfur and recover 90% of the combustible matter. 
The process parameters will be modified so that this technology 
can be applied to preparation plant effluents in order to recover a 
low-ash, low-sulfur clean coal that is, at a minimum, compatible 
with the quality of the clean coal currently produced from the 


2 ERA Vol. 16, No. 9 


preparation plant. The main activities during this period were set- 
ting up the static tube test unit to conduct the experimental work as 
outlined in the project work plan. The first of four effluent slurry 
samples collected from four operating Illinois preparation plants 
was tested at Michigan Technological University. The first batch of 
tests resulted in a clean coal containing 7.5% ash at 94.5% com- 
bustible matter recovery. Another test aimed at lowering the ash 
further analyzed at 3.0% ash and 0.92% total sulfur. In addition, 
analyses of particle size distribution and sink-float testing of the 
+200 mesh material were undertaken as a part of the effluent char- 
acterization work. 5 tabs. 


22399 (DOE/PC/90176-T32) Fine coal flotation of plant 
waste: An in-plant comparison—columns vs. sub-a cell: Tech- 
nical report, December 1, 1990—-February 28, 1991. Ehrlinger, 
H.P. (Illinois State Geological Survey. Champaign, IL (USA)): Lytle, 
J.M.; Kohlenberger, L.: Rapp, D.M.: Stephenson, J.: Zipperian, D.; 
Sterner, R.; Norris, D. Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (USA). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (USA); Illinois Dept. of Energy and Natural Re- 
sources. Springfield, IL (USA). DOE Contract FG22-90PC90176. 
Order Number DE91014042. Source: OSTI: NTIS; GPO Dep. 

The objective of this project is to compare the flotation effective- 
ness of the column flotation and the sub-aeration technology to 
clean very fine (—100 mesh) coal in the waste streams of coal 
washing plants. The recent developments in the flotation of fine 
coal from the waste streams of coal washing plants has been fa- 
vorable. Good concentrate grades along with a high recovery of 
energy content have been achieved while rejecting a large percent- 
age of the ash forming minerals and pyrite. However, comparative 
data of columns vs. sub-aeration cells is not available from a single 
plant. This project was developed to install a small commercial size 
Deister Column beside the existing sub-aeration flotation cells at 
Kerr-McGee's Galatia Plant so that a comparison of the flotation 
results can be made. A representative split of the fines which nor- 
mally goes to sub-aeration cells can be diverted without reagent, to 
the column for continuous side by side flotation testing over an ex- 
tended period. This quarter additional tests were conducted with 
reagent variations including xanthate and sodium silicate. The xan- 
thate is a sulfide collector to float the pyritic sulfur with the coal. 
This information is a guide as to the degree of liberation of pyrite in 
the coal. The sulfur content in the concentrate increased during 
these tests indicating the pyrite is partially liberated in the flotation 
feed. Sodium silicate was added in two tests. While preliminary in 
the nature, these tests showed lower ash content for the same Btu 
recovery. 6 tabs. 


22400 (DOE/PC/90177-T2) Evaluation, engineering and de- 
velopment of advanced cyclone processes: Quarterly technical 
progress report No. 2, January 1, 1990—March 31, 1990. Coal 
Technology Corp., Bristol, VA (USA). [1991]. 46p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC22-90PC90177. 
Order Number DE91014726. Source: OSTI; NTIS; GPO Dep. 

The project's goal is to develop an advanced coal beneficiation 
technology that can achieve high recovery of the parent coal’s 
calorific value, while maximizing pyritic sulfur removal. Coal clean- 
ing is to be accomplished by physical means and incorporate an 
advanced form of cycloning, or multiple gravity process. Initially 
evaluation of different media types and their attendant recovery, 
concentration, and regeneration systems will be completed. This 
first phase involves a paper study and a number of laboratory tests 
to eliminate unfeasible options. The second phase involves de- 
tailed testing of the more promising media and separators in a 
closed loop circuit. The separatory devices under consideration 
include small diameter high pressure cyclones, a disk stack cen- 
trituge, and a magnetically enhanced media separator. The third 
and final phase will consist of testing a 1000 lb/hr. open loop, 
bench-scale plant designed with the optimum media, separator, 
and media recovery process based on earlier results. This second 
quarter was spent implementing the media evaluation plan and the 
coal characterization plan. 3 tabs. 


22401 (ETDE-mf—1507376) Coarse coal separation using e 
percussion jig. Final report. Wesp, M.; Wuester, G. Eschweiler 
Bergwerks-Verein AG, Herzogenrath (Germany, F.R.); Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany, F.R.). 





Apr 1989 106p. (In German). Contract BMFT 03E-6168-A. Order 
Number DE91507376. Source: OSTI; NTIS (US Sales Only). 

Projects objectives: Development of a novel jig for the prelimi- 
nary separation of coarse dirt form run-of-mine coal. Testing of the 
‘percussion jig’ prototype in the preparation plant of Emil Mayrisch 
colliery. Examination of the suitability of this jig for preliminary un- 
derground dirt separation. Result: The percussion jig prototype 
was commissioned on May 15, 1985. The jig has a maximum 
throughput capacity of 390 v/h with a grain size of up to 400 mm. 
The operation of the percussion jig reduced the load on the down- 
stream preparation plant. The separation quality for run-of-mine 
coal >50 mm has reached a reliable state. The jig has a measured 
water requirement of 12 m°/h. Advantages and significance of the 
results: In addition to other conventional methods operating mainly 
on the basis of dense media the percussion jig is a reliable and 
cost-efficient facility for preliminary dirt separation. For future pro- 
jects low capital and operating costs can be expected from this 
novel technology. Due to the low water requirement of the jig un- 
derground use is generally possible. (orig.) With 2 refs., 7 tabs., 42 
figs. 


22402 (IS-M-668) Pyrite suppressior: in oll agglomeration 
of coal. Drzymaia, J.; Markuszewski, R.; Wheelock, T.D. Ames 
Lab., IA (USA). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-82. (CONF-910902-4: In- 
ternational conference on coal science, Newcastle-Upon-Tyne 
(UK), 16-20 Sep 1991). Order Number DE91012628. Source: 
OSTI; NTIS; GPO Dep. 

The oleophilicity of pyrite frequently interferes with the separation 
of coal and pyrite in aqueous suspensions by selective agglomera- 
tion with oil. To solve this problem, a search has been conducted 
for suitable agglomeration suppressants for oleophilic pyrite, and a 
number of promising materials have been found. Of special interest 
is a group of organic compounds which is the subject of this report. 
These compounds coniain both su'fhydryl group (-SH) and a 
hydrophilic group such as a carboxyl or sulfonic acid group. Thio- 
glycolic acid (HSCH2COOH) is an example. This material has been 
used to suppress the recovery of pyrite in froth flotation systems 
where particle separation is also controlled by surface properties. 
For the present study, both high-grade mineral pyrite and coal- 
derived pyrite were sulfurized by treatment with a freshly acidified 
solution of sodium sulfide which made the pyrites highly oleophilic. 
The treated pyrites were used subsequently to test a number of 
potential agglomeration suppressants. The effect on agglomeration 
was determined by monitoring changes in the turbidity of an agi- 
tated pyrite suspension as increasing amounts of heptane were 
introduced. A decrease in turbidity was indicative of agglomeration, 
whereas an increase in turbidity was indicative of particle ar/or oil 
dispersion. Additional experiments were conducted in which an arti- 
ficial mixture of Illinois No. 6 coal and sulfurized mineral pyrite was 
agglomerated with heptane after being conditioned with a pyrite 
suppressant. The agglomerates were recovered by screening and 
then analyzed to determine the effectiveness of the suppressant. 7 
refs., 1 fig., 1 tab. 


22403 (NEI-Fl-134-Vol.1, pp. 25-33) Development of the 
ECOSUC-drying technique for peat. Aho, M. (Technical Re- 
search Centre of Finland, Jyvaeskylae (Finland). Combustion and 
Thermal Engineering Lab.); Tuori, T.; Pirkonen, P.; Hindstroem, R. 
Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.1: Peat '99: international conference and exhi- 
bition on peat production anu use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

The effects of several parameters on the ECOSUC-drying of 
peat were studied. The studies were performed with single filter 
plates and with a small continuously operating device. Polyalu- 
minium chloride (PAC) was the most effective chemical. The 
results were poor without chemical addition. Carex-type peat with 
PAC addition of 6-10 kg/D.S. tonne gave the best results. Heating 
up to 50 deg C decreased the need of PAC with about 50%. The 
efficiency goal of the drying process (30% peat with the capacity of 
30 kg d.s/m*xh) was almost reached in the experiments with single 
fiter plates with the pressure difference of 4 bar (80% D.S. with 
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the capacity of 22 kg d.s/m*xh). Under normal conditions (pres- 
sure difference 1 bar) the dry solid content of 29% was reached 
with SC H6-peat and the corresponding capacity was 10 kg d.s/ 
m?xh. With CH5-peat the capacity of 18 kg d.s./m?xh was reached, 
which corresponded to a 22% dry solid content in the product. 
High capacity (32 kg d.s/m*xh) was obtained with fractionated SC 
H6-peat after wet sieving the largest particles in the slurry with the 
sieve of 500 um. Indonesian peat, which contained clearly less hy- 
drocarbons than Finnish peat, gave 31% d.s. with a capacity of 27 
kg/m*xh with PAC dosage of 10 kg per dry solid tonne. Blocking 
strongly decreased the capacity, when the small continuously oper- 
ating device was used without continuous washing of the filter 
plates. The blocking rate was decreased by continuous washing 
with the aid of reversed pressure. Ultrasonics improved consider- 
ably the washing power. The highest capacity, which remained 
after experimentation for several hours, did not exceed 4.5 kg d.s/ 
m2xh with dry solid content of 23%. 


22404 (NEI-Fl-134-Vol.1, pp. 67-76) Peat dewatering with 
the shear rotary press. Barbulescu, A. (Centre de recherche in- 
dustrielle du Quebec (Canada)); Barbulescu, J. Association of 
Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627- 
Vol.1: Peat "90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

When dewatering a slurry two consecutive processes are in- 
volved: filtration, which can be considered complete when and 
where the whole volume is filled with consolidated cake and ex- 
pression, which continues the dewatering of the consolidated cake 
till the consistency is reached; when dewatering raw peat only the 
expression process occurs. The shear rotary press belongs to the 
class of dewatering equipments using mechanical compression to 
extract the liquid from suspensions containing compressible or very 
fine particles (paper pulp, municipal sludge, peat); other similar 
types of equipments are the membrane, tube, belt, screw and V- 
presses. What makes the shear rotary press quite special is the 
way the pressure is built by using the combined action of two forces 
induced by the relative movement of the rotor: the friction between 
the rotor and the cake and the internal shear of the cake. This par- 
ticular feature, which indeed applies to the expression process 
only, has been discussed earlier (4, 6, 7); what this paper intends 
to do is to present a general view of the principles governing the 
operation of the shear rotary press raw peat and also to suggest a 
possible link between the laboratory tests and real life cases. 


22405 (NEI-FI-134-Vol.1, pp. 129-137) Behaviour of peat ex- 
tractives in drying. Fagemaes, L. (Technical Research Centre of 
Finland, Espoo (Finland). Laboratory of Fuel and Process Technol- 
ogy). Association of Finnish Peat Industries, Jyskae (Finland). 
1990. (CONF-900627-Vol.1: Peat 90: international conference and 
exhibition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

In peat drying processes, organic compounds are released from 
peat and can constitute a load on the environment or cause opera- 
tional problems to the process. Lipids, the waxy compounds of 
peat are the most potential compounds for causing deposits. To in- 
vestigate their behaviour in drying, dust and deposit samples were 
taken from various sites at a peat power pliant. To study the effect 
of the drying temperature and peat raw material on the release, 
laboratory-scale drying experiments were carried out at the temper- 
ature range of 150-450 deg C with different peats. The composition 
of the solid, liquid and gaseous samples collected were analyzed 
by variour gas and liquid chromatographic methods. The lipids and 
most clearly, the fatty acids were enriched in the dust and deposit 
samples, compared to the fue! peat samples. The dominant lipid 
compound group released from peat at the experiments also con- 
sisted of farry acids, which occurred mainly in free unesterified 
form. The amount of lipids and also of other organics released 
from peat was increased when the drying temperature was raised 
and the extracts content of the peat raw material increased. At 250 
deg C the amount of organic compounds released and identified 
was on average 4.5% of dry ash-free peat. 
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22406 (NEI-FI-134-Vol.1, pp. 164-173) Chemical additives in 
semi-industrial peat dewatering systems. Henfridsson, U. 
(Vattentall Utveckling AB, Alvkarleby (Sweden). Research and De- 
velopment, Technical Services, Alvkarleby laboratory). Association 
of Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627- 
Vol.1: Peat '90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

Vattenfall Utveckling AB, Research and Development, Technical 
Services is developing year around processes for production of 
high quality peat fuel and electricity. A year around system inde- 
pendent of climate demands a successful mechanical dewatering 
stage. The work at the Alvkarleby laboratory has therefore been 
concentrated to tests of mechanical dewatering equipments. Chem- 
ical additives are necessary in most presses to reach our goal of 
35% DS-content after the mechanical dewatering. The additives 
can be economically motivated if sufficient DS-contents and capac- 
ities can be reached. Around 15 different dewatering equipments 
have been tested. The most promising equipments are presented 
in this paper. The experiences from the tests identifies three realis- 
tic dewatering systems. Two slurry systems, dewatered in one or 
two stages by making use of chemical additives. An one system 
pressing raw peat. 


22407 (NEI-FI-134-Vol.1, pp. 349-362) Experimental model- 
ling of mechanical peat dewatering. Pirhonen, P. (Technical 
Research Centre of Finland, Jyvaeskylae (Finland). Combustion 
and Thermal Engineering Lab.); Aho, M. Association of Finnish 
Peat Industries, Jyskae (Finland). 1990. (CONF-900627—Vol.1: 
Peat 90: international conference and exhibition on peat produc- 
tion and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 
- versatile peat: Volume 1 papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

Dewatering of peat slurry was carried out by using a versatile, 
computer controlied piston press simulating a belt press. The ef- 
fects of five operating variables on pressing were investigated. The 
collected data were analysed by multivariate data analysis (PLS2) 
where the dewatering parameters were related to the operating 
variables via an empirical mathematical model. The validity of the 
model was tested with extra experiments. These results were satis- 
factory in showing the validity of the generated model. The goal of 
peat dewatering studies has been to obtain the DS-content of 35% 
with an economically viable capacity. The results proved that this 
goai can be obtained. Peat could be dewatered to the solid content 
of over 35% in less than 60 seconds under the optimal conditions. 
Pressure is a dominant factor in the process and should be at the 
level of 3-5 MPa. The DS-load of the experiment can exceed 2 kg/ 
m?, dosage of anionic polyelectrolyte can be as low as 0.5 kgADS 
and the pH level must be below 3.7. pH-lowering with H2SO, does 
not increase the sulphur content in the cake, if the pH value is 
smalier than 3 is used. Chemical costs are 10-15 FIM/tDS, which 
does not make the process uneconomical any more. The crusial 
problem, however, is still the pressing technique, although there 
are some new press types coming on the market, which will proba- 
bly in time be able to dewater peat in an economical way. 


22408 (NEI-Fi-134-Vol.2, pp. 130-135) Calculation of peat 
dewatering capacity for different pretreatment methods from 
laboratory experiments. Ringqvist, L. (Peat Research Laboratory, 
Umeaa (Sweden)). Association of Finnish Peat Industries, Jyskae 
(Finland). 1990. (CONF-900627-: Peat '90: international confer- 
ence and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). in PEAT 90 - versatile peat: Volume 2 
Posters. 20ip. Order Number DE91793074. Source: OSTI; NTIS 
(US Sales Only). 

Poster presentation. PEAT/water removal; PEAT; BENCH-SCALE 
EXPERIMENTS; SOLIDS; FILTRATION; LOW PRESSURE; HIGH 
PRESSURE; ADDITIVES; FREEZING; CARBONIZATION; CAPAC- 
ITY; SLURRIES 


22409 (NEI-Fl-134-Vol.2, pp. 190) Experiences from the 
peat dewatering projects at the Alvkarleby laboratory. Wilde, J. 
(Swedish State Power Board (Sweden). Alvkarleby Laboratory). 
Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
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(CONF-900627-Vol.2: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 2 Posters. 201p. 
Order Number DE91793074. Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/water removal; PEAT; SWE- 
DEN; BENCH-SCALE EXPERIMENTS; PRESSES; FLUE GAS; 
LABORATORY EQUIPMENT; ELECTRIC POWER; POWER GEN- 
ERATION 
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Refer also to citation(s) 22540, 22545, 22556, 22567, 22568, 
22856, 22866, 22867, 22868, 22869, 22870, 22871, 22907, 22908, 
22912, 22913, 22914, 22920, 22929, 23335, 23353, 23354, 23357, 
23358, 23359, 23651 


22410 (ANL/CP-72497) Corrosion performance of oxide- 
dispersion strengthened Fe—Cr—Ni-Al alloys in coal conversion 
atmospheres. Natesan, K. Argonne National Lab., IL (USA). May 
1991. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9105184—5: 5. annual confer- 
ence on fossil energy materials, Oak Ridge, TN (USA), 13-16 May 
1991). Order Number DE91013407. Source: OSTI; NTIS; GPO 
Dep. 
Profound interest has been shown in recent years in the 
development of oxide-dispersion-strengthened alloys for their ex- 
ceptional creep resistance, high strength, and oxidation resistance 
at elevated temperatures. The mechanism of dispersion strength- 
ening with suitable stable oxide particles offers the possibility of 
increasing the high-temperature strength of corrosion-resistant al- 
loys without an associated loss in surface stability. In this study, 
iron-based alloys containing chromium, nickel, aluminum, and 
rare-earth oxides have been developed by mechanical alloying pro- 
cedure. The presence of aluminum leads to alumina scales that 
exhibit superior corrosion resistance under oxidation and sulfidation 
conditions and in the presence of deposit materials. The presence 
of nickel and aluminum in the alloy leads to precipitation of NigAl 
particles which enhance the mechanical properties of the alloy 
when compared with those of a ferritic alloy which contained no 
nickel. The austenitic structure of the present alloy should alleviate 
the ductile-brittle transition that is common in the ferritic alloys. 
Thermal aging of the alloys showed lack of porosity in the alloys, 
which is indicative of minimum notch sensitivity, an improvement 
over the materials currently available. 10 refs., 5 figs., 3 tabs. 


22411 (BNL-46156) Biochemical desulturization and dem- 
ineralization of coals with mixed microbial cultures. Lin, M.S.; 
Sylvester, B.J.; Premuzic, E.T. Brookhaven National Lab., Upton, 
NY (USA). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO2-76CH00016. (CONF-910528-2: 2. in- 
ternational symposium on the biological processing of coal, San 
Diego, CA (USA), 1-3 May 1991). Order Number DE91013803. 
Source: OSTI; NTIS; GPO Dep. 

At Brookhaven National Laboratory (BNL), a consortium of 
bacteria isolated from harsh and toxic environments have been se- 
lectively cultured and used in tertiary recovery of fossil fuels. Some 
of the strains in the BNL collection can reduce sulfur concentrates 
and can degrade higher molecular components of crude oils. Sev- 
eral of these strains were selected for the treatment of coal. The 
working hypothesis for the selection of these bacteria was that if 
they adapted to harsh environments (high salt, temperature, etc.) 
with poor nutrient conditions such as fossil fuel substrates, they 
may also be adaptable to similar and/or more complex substrates 
such as coal. We report on the treatment of bituminous and lignite 
coals with selected strains of bacteria known to degrade heavy 
crude oils. Pyrolysis gas chromatography analysis of biotreated 
samples relative to the controls indicates that organic sulfur and 
other cross-linking bonds in the structure of coal have been rup- 
tured. Biodegradation of the organic matrix may reduce ash and 
sultur content substantially and may also improve coal gasification 
processes. 12 refs., 2 figs., 2 tabs. 


22412 (CONF-880802-13) Modeling the devolatilization be- 
havior of high volatile bituminous coals. Niksa, S. Stanford 





Univ., CA (USA). Aug 1988. 30p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG22-88PC88900. From 22. 
international symposium on combustion; Seattle, WA (USA); 14-19 
Aug 1988. Order Number DE91014399. Source: OSTI; NTIS; GPO 
Dep. 

A model for the devolatilization of high volatile bituminous coals 
developed by analogy with a single-stage, equilibrium flash distilla- 
tion is evaluated against measured rates and yields of tar and 
noncondensible gases, and the size characteristics of tar. As seen 
in the comparison with data, the mode! accurately correlates 
transient weight loss for heating rates from 440 to 3300K/s for tem- 
peratures to 1300K; the ultimate distribution of the volatile products 
for pressures to 0.5 MPa; and the molecular weight distributions of 
tars prepared in atmospheric pyrolysis at temperatures to 1200K. 
The tendency to form lighter tar at elevated pressures is also ex- 
plained. The theory predicts that yields are insensitive to heating 
rate at moderate temperatures, in accord with wire-grid experi- 
ments, but conditions where tar yields are substantially enhanced 
by more rapid heating are also identified. Hence, the influences of 
all of the important operating conditions on the devolatilization of 
high volatile bituminous coals can be understood in terms of only 
three mechanisms: (1) the disintegration of the coal macro- 
moiecule into primary fragments which are widely distributed in 
size; (2) the partitioning of the primary fragments into volatile and 
condensed species according to a phase equilibrium for continuous 
mixtures; and (3) competitive char formation in the condensed 
phase with the simultaneous evolution of noncondensible gases. 
19 refs., 12 figs., 3 tabs. 


22413 (CONF-901120—, pp. 1-15) Indirect coal liquefaction 
program. Stiegel, G.J. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (USA). 1990. From Indirect liquefaction contractors review; 
Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect liquefaction con- 
tractors’ review meeting. Proceedings. 422p. Order Number 
DE91010533. Source: OSTI; NTIS. 

The objective of this program is to develop technologies using 
synthesis gas produced from coal for the production of marketable 
liquid fuel at a cost competitive with $25-30/bbi crude oil by 1995. 
The program consists of three parts. Fischer-Tropsch synthesis in- 
volves investigation of new or modified catalysts, catalyst/wax 
separation, and novel conversion technologies. The oxygenate syn- 
thesis program is investigating the synthesis of methanol, mixed 
alcohols, mixed ethers, and olefins. The process support and engi- 
neering program involves development of slurry phase reactor 
technology, evaluation of process economics and process sensitivi- 
ties, and provision of research guidance. Schedules are included in 
this presentation. 


22414 (CONF-901120-, pp. 145-174) Synthesis of dimethyl! 
ether and alternative fuels in the liquid phase from coal- 
derived syngas. Bhatt, B.L. (Air Products and Chemicals Inc., 
Alientown, PA (USA)); Underwood, R.P.; Hsiung, T.H.; Herron, 
D.M. USDOE Pittsburgh Energy Technology Center, PA (USA). 
1990. From Indirect liquefaction contractors review; Pittsburgh, PA 
(USA); 5-8 Nov 1990. In Indirect liquefaction contractors’ review 
meeting. Proceedings. 422p. Order Number DE91010533. Source: 
OSTI; NTIS. 

The development of one-step DME synthesis involves screening 
of catalyst systems, process variable studies (PVS) and catalyst life 
studies. Two 300 mi autoclaves are used for these experiments. 
The exploratory work on synthesis of alternative fuels is being con- 
ducted in 50 mi micro-autoclaves. Initial areas of emphasis include 
slurry-phase synthesis of higher alcohols as well as methanol 
(MeOH)/hydrocarbon mixtures from syngas. The catalyst screening 
for the DME synthesis has been completed. Alternative methanol 
and dehydration catalysts have been evaluated with a CO-rich syn- 
gas, simulating coal gas from a Texaco gasifier. A preferred 
catalyst system, consisting of a physical mixture of a methanol cat- 
alyst and an alumina, has been identified. An improvement of 
about 50% in the methanol equivalent (2"DME + MeOH) productiv- 
ity has been achieved compared to the liquid phase methanol 
process. Process variables under study include feed composition, 
pressure, temperature and space velocity. Results to date indicate 
significant process improvements at higher pressure and with CO. 
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removal from syngas. After the PVS, a 30-day life test will be con- 
ducted to investigate the aging characteristics of the preterred 
catalyst system. Following the life study, demonstration of the pro- 
cess is planned next spring at DOE's Alternative Fuel Development 
Unit in LaPorte, Texas under another program. The slurry-phase 
synthesis of higher alcohols using a modified methanol synthesis 
catalyst has been successfully demonstrated at the laboratory 
scale. Studies on the one-step synthesis of methanol/hydrocarbon 
mixtures from syngas are in a preliminary stage 


22415 (CONF-901120-, pp. 203-218) The development of 
precipitated iron catalysts with improved stability. Abrevaya, H. 
(UOP, Des Plaines, IL (USA)); Shah, P.P. USDOE Pittsburgh 
Energy Technology Center, PA (USA). 1990. DOE Contract AC22- 
87PC79812. From Indirect liquefaction contractors review; 
Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect liquefaction con- 
tractors’ review meeting. Proceedings. 422p. Order Number 
DE91010533. Source: OSTI; NTIS. 

Precipitated iron catalysts are expected to be used in the next 
generation of slurry reactors for the large-scale production of trans- 
portation fuels from synthesis gas. The goal of this program is to 
identify the chemical principles governing the deactivation of pre- 
cipitated iron catalysts during Fischer-Tropsch synthesis and to use 
these chemical principles in the design of catalysts suitable for 
slurry reactors. Under Task 1, the existing fixed-bed catalyst testing 
plant was upgraded so that it has the capability of testing slurry- 
bed and Berty reactors. Under Task 2, MSCG-4, a precipitated iron 
catalyst, was acquired from Mobil corporation and tested in the 
fixed-bed reactor. Under Task 3, an iron catalyst preparation plant 
was constructed. This paper covers testing an iron catalyst under 
Task 4. A new precipitated iron catalyst was prepared and tested in 
the slurry autoclave reactor at various conditions. The new precipi- 
tated iron catalyst is predicted to perform reasonably close to 
performance targets in slurry bubble column operation. Stability tar- 
gets appear to be achievable. Compared to the revised selectivity 
target, an excess of 2% C, + C2 was formed at 265°C. Based on 
the initial catalyst inventory in the autoclave, the catalyst seems to 
be short of the activity target by a factor of 1.8 at 265°C and 1.3 at 
275°C. However, actual specific activities are likely to be closer to 
target because of catalyst inventory loss across the filter during the 
run and because catalytic activities were underestimated at low 
conversions. 


22416 (CONF-901120—, pp. 219) The development of a 
cobalt catalyst for use in slurry reactors. Abrevaya, H. (UOP, 
Des Plaines, IL (USA)); Targos, W.M. USDOE Pittsburgh Energy 
Technology Center, PA (USA). 1990. DOE Contract AC22- 
89PC89869. From indirect liquefaction contractors review; 
Pittsburgh, PA (USA); 5-8 Nov 1990: In Indirect liquefaction con- 
tractors’ review meeting. Proceedings. 422p. Order Number 
DE91010533. Source: OSTI; NTIS. 

The objective of this program is to elucidate the relationship be- 
tween catalytic properties and function of cobalt Fischer-Tropsch 
(F-T) catalysts and to apply this fundamental knowledge for devel- 
oping a stable cobalt catalyst with low C,+C2 selectivity in slurry 
reactors. The approach being followed is to: 1. Modify the existing 
catalyst testing plant; 2. Apply reverse micelle technique to develop 
a cobalt catalyst with low-methane selectivity; 3. Use the fixed-bed 
reactor for rapid screening of catalysts; 4. Test selected catalysts in 
the slurry reactor; 5. improve performance of cobalt catalyst by in- 
troducing a second bimetallic component; 6. Introduce water-gas 
shift activity to the cobalt catalyst; 7. Demonstrate the best catalyst 
in an extended test in the slurry reactor. The existing catalyst test- 
ing plant was modified to operate the slurry and fixed-bed reactors 
simultaneously. Reverse micelle technique has been applied to 
cobalt catalysts, and the catalyst synthesis strategy has been de- 
vised. 


22417 (CONF-901120—, pp. 221-244) Fischer-Tropsch syn 
thesis over iron/silica catalysts. Bukur, D.B. (Texas A&M Unw., 
College Station (USA)); Ledakowicz, S.; Rama Krishna, M. USDOE 
Pittsburgh Energy Technology Center, PA (USA). 1990. DOE Con- 
tract AC22-89PC89868. From Indirect liquefaction contractors 
review; Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect liquefaction 
contractors’ review meeting. Proceedings. 422p. Order Number 
DE91010533. Source: OST; NTIS. 
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The objective of this three year contract (September 27, 1989 - 
September 26, 1992) is to develop catalysts with enhanced slurry 
phase activity and higher selectivity to fuel range products, through 
a better understanding and systematic studies of the effects of pre- 
treatment procedures and promoters/binders (silica) on catalyst 
performance. Synthesized catalysts will be tested in automated 
fixed bed (screening tests, 5-7 days) and stirred tank slurry reactors 
{up to 30 days on stream). The mest promising compositions will 
be characterized by a variety of physical, chemical and instrumen- 
tal techniques with the objective to establish correlation between 
the physical/chemical properties of the catalyst and the corre- 
sponding catalytic behaviors for the Fischer-Tropsch synthesis. The 
two main research tasks for this contract are Pretreatment Effect 
Research and Development of improved |ron/Silica Catalysts. 


22418 (CONF-901120-, pp. 245-263) Slurry phase Fischer- 
Tropsch synthesis: Cobalt plus e water-gas-shift catalyst. 
Satterfield, C.N. (Massachusetts Inst. of Tech., Cambridge (USA)). 
USDOE Pittsburgh Energy Technology Center, PA (USA). 1990. 
DOE Contract AC22-87PC79816. From Indirect liquefaction con- 
tractors review; Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect 
liquefaction contractors’ review meeting. Proceedings. 422p. Order 
Number DE91010533. Source: OSTI; NTIS. 

The objective is to determine the feasibility of using a mechani- 
cal mixture of cobalt Fischer-Tropsch catalyst and a water-gas-shift 
catalyst in a slurry reactor and to evaluate the performance of a 
representative cobalt catalyst. The technical approach is a study of 
the kinetics of a cobalt catalyst by itself, of the primary and sec- 
ondary products of the synthesis and of the performance of a 
mechanical mixture of the cobalt catalyst and a water-gas-shift cat- 
alyst (Cu/ZnO/Al2O03). Accomplishments to date are described 
briefly. 


22419 (CONF-901120—, pp. 265-272) An exploratory pro- 
gram tor using hydrous metal oxide ion exchangers as 
Fischer-Tropsch catalysts. Lynch, A.W. (Sandia National Labora- 
tories, Albuquerque, NM (USA)); Dosch, R.G.; Sault, A.G. USDOE 
Pittsburgh Energy Technology Center, PA (USA). 1990. DOE Con- 
tract AC04-76DP00789. From Indirect liquefaction contractors 
review; Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect liquefaction 
contractors’ review meeting. Proceedings. 422p. Order Number 
DE91010538. Source: OSTI; NTIS. 

The purpose of this program is to investigate the potential of 
hydrous metaloxide (HMO) ion exchangers, invented at Sandia Na- 
tional Laboratories, as Fischer-Tropsch (F-T) catalysts. Metals 
known to be active in F-T synthesis (e.g. Fe, Co) were ion ex- 
changed on hydrous metal oxide supports. Although HMO catalysts 
based on Zr, Nb and Ta have been investigated in direct coal liq- 
uefaction studies, this effort focused on formulations based on the 
hydrous titanium oxide (HTO) system. The program has the goals 
of developing a catalyst with (1) high activity, (2) selectivity to fuel 
range or other useful products, and (3) better properties for use in 
Slurry reactors. The program has three main tasks: (1) catalyst 
synthesis, to develop methods for preparing catalysts having desir- 
able F-T properties, (2) characterization, to investigate catalysts 
proving to have desirable properties by a variety of analytical tech- 
niques to determine correlations between activity and material 
properties and (3) testing to determine activity and selectivity of 
catalysts. This paper discusses results of activity testing of Rhur- 
chemie catalyst and some catalyst formulations prepared using ion 
exchange on hydrous titanium oxide and precipitation. For exam- 
ple, at 250°C the Rhurchemie catalyst converts ~50% of the 
syngas feed to reaction products. In comparison, iron catalysts pre- 
pared by ion exchange and precipitation had conversions ranging 
from 20 to 50% over a temperature range of 250 to 275°C of the 
syngas feed. In addition, results from Auger surface analysis of 
Rhurchemie catalyst are presented. 


22420 (CONF-901120—, pp. 273-281) Considerations in the 
selection of a Fischer-Tropsch reactor for syntuels production. 
Geertsema, A. (Sasol, Sasolburg (South Africa)). USDOE Pitts- 
burgh Energy Technology Center, PA (USA). 1990. From Indirect 
liquefaction contractors review; Pittsburgh, PA (USA); 5-8 Nov 
1990. In indirect liquefaction contractors’ review meeting. Proceed- 
ings. 422p. Order Number DE91010533. Source: OSTI; NTIS. 
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Since Sasol was founded 40 years ago, substantial development 
took place with respect to the reactor systems used for the 
Fischer-Tropsch reaction. Currently three reactor types are in com- 
mercial use at Sasol, namely the circulating fluidized bed, the 
conventional stationary fluidized bed and the fixed bed. A fourth, 
the slurry bed, is in an advanced stage of development. In this pre- 
sentation some major considerations for the selection of a reactor 
are reviewed. The market demand and potential product price 
structure should typically be the starting point for a project evalua- 
tion. The selectivity and conversion is strongly determined by 
temperature for a given catalyst. The temperature, as well as 
exothermic heat of reaction have a bearing on the reactor system. 
Other considerations include the feed gas composition, the nature 
of the catalyst and gas recycle ratio. When optimizing a Fischer- 
Tropsch reactor for synfuels production, the desirable gasoline to 
diesel final product ratio is a major consideration. When a bal- 
anced gasoline to diesel ratio is required, an iron based fluidized 
catalyst system operating at about 340°C would be preferable. 
Should diesel be the predominant product, lower synthesis temper- 
atures (about 220°C) in a fixed bed or slurry phase reactor are 
more suitable. Some cost figures for a base case modern Fischer- 
Tropsch fluidized bed reactor piant are discussed. 


22421 (CONF-901120—, pp. 283-290) Experience with fiv- 
idized bed Fischer-Tropsch reactors at Sasol. Dry, M.E. (Sasol 
R&D, Sasolburg (South Africa)). USDOE Pittsburgh Energy Tech- 
nology Center, PA (USA). 1990. From Indirect liquefaction 
contractors review; Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect 
liquefaction contractors’ review meeting. Proceedings. 422p. Order 
Number DE91010533. Source: OSTI; NTIS. 

In the mid-seventies the Sasol circulating fluidized bed reactors 
were re-designed. The internal heat exchangers were improved 
and the capacity per reactor was increased three fold. Further 
scale-up appeared impractical and so, looking to the future, Sasol 
R&D decided to re-investigate the feasibility of using the classical 
fluidized bed system. Extensive cold model fluidization studies was 
followed by the construction in 1983 of a 1 meter ID demonstration 
reactor. In both studies the main concern was the development of 
a reliable gas distributor. The success of these developments led 
to the construction of a commercial scale reactor which came on 
stream in mid-1989. The reactor has met all expectations. The 
capital cost is half of that of a circulating bed reactor. Operation is 
simpler and much more flexible. Running costs are also lower be- 
cause of the lower differential pressure. Maintenance costs due to 
erosion are lower because of lower linear velocities. Higher heat 
exchange area has made it feasible to utilize the benefits of higher 
operating pressure and thus removed a major limitation on further 
scale-up. On the demo unit, initial tests with metal filters have been 
promising. Implementation would further lower capital cost and im- 
prove the thermal efficiency. 


22422 (CONF-901120-, pp. 299-316) The hybrid plant 
concept: Combining direct and indirect coal liquefaction pro- 
cesses. Gray, D. (The MITRE Corporation, McLean, VA (USA)); 
Tomlinson, G.C.; ElSawy, A. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (USA). 1990. From Indirect liquefaction contractors 
review; Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect liquefaction 
contractors’ review meeting. Proceedings. 422p. Order Number 
DE91010533. Source: OSTI; NTIS. 

The objective of this study is to assess the technical and eco- 
nomic impacts of siting direct two-stage coal liquefaction and 
indirect liquefaction, using slurry Fischer-Tropsch (F-T) reactors, at 
the same location. Both direct and indirect coal liquefaction share a 
large number of unit operations. These include coal handling and 
preparation, coal gasification to produce synthesis gas or hydrogen, 
gas purification, ammonia, and sulfur recovery. Common offsites 
include an oxygen plant, waste water treatment facility, power gen- 
eration equipment, fuel gas supply, cooling water towers, and other 
facilities. The raw liquid products from two-stage direct liquefaction 
are predominantly aromatic in character, contain heteroatoms, and 
require substantial upgrading or refining to meet current transporta- 
tion fuel specifications. For the raw indirect liquefaction products 
produced from slurry-phase F-T synthesis, the naphtha range ma- 
terial, after hydrotreatment to remove olefins, is almost totally 
paraffinic. This paper reports on the results of a study that attempts 





to quantify the extent of these potential synergisms by estimating 
the costs of transportation fuels produced by direct liquefaction, in- 
direct liquefaction, and by a combined direct and indirect hybrid 
plant configuration under comparable conditions. 


22423 (CONF-901120—, pp. 317-342) The slurry phase 
Fischer-Tropsch reactor: A comparison of slurry versus fixed- 
bed reactor designs for Fischer-Tropsch distillate production. 
USDOE Pittsburgh Energy Technology Center, PA (USA). 1990. 
DOE Contract AC22-89PC89867. From Indirect liquefaction con- 
tractors review; Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect 
liquefaction contractors’ review meeting. Proceedings. 422p. Order 
Number DE91010533. Source: OSTI; NTIS. 

Bechtel recently concluded a study for the DOE which compared 
fixed-bed versus slurry reactors for several applications, including 
coal based methanol, mixed-alcohols and Fischer-Tropsch (F-T) 
synthesis. This paper reports on the evaluations performed on F-T 
synthesis for distillate production. Process design bases were 
established and block flow diagrams prepared for two cases of in- 
direct coal liquefaction, in which (1) slurry reactors were operated 
on synthesis gas directly from Shell gasifiers, after purification, at 
slightly under 0.5 H2/CO ratio, and (2) fixed-bed reactors were op- 
erated on shifted gas with a 2.0 H,/CO ratio. Reactor design 
principles were established, process flow diagrams were prepared, 
equipment was sized and costs compared for those sections of an 
overall coal-to-oil operation affected by reactor selection. Capacity 
in each case was roughly 20,000 BPD of distillates, representing 
the output from three Shell gasifiers, each with a capacity of gasi- 
fying 2,500 TPD of coal. The only distinction in product selectivity 
between the two cases was that the product at 0.5 ratio was more 
olefinic. 


22424 (CONF-901120—, pp. 343-382) Design of slurry rector 
for indirect liquetaction applications. Prakash, A. (Viking Sys- 
tems International, Pittsburgh, PA (USA)); Bendale, P.G. USDOE 
Pittsburgh Energy Technology Center, PA (USA). 1990. DOE Con- 
tract AC22-89PC89870. From Indirect liquefaction contractors 
review; Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect liquefaction 
contractors’ review meeting. Proceedings. 422p. Order Number 
DE91010533. Source: OSTI; NTIS. 

The objective of the program is to design and model a concep- 
tual slurry reactor for two indirect liquefaction applications; 
production of methanol and production of hydrocarbon fuels via 
Fischer-Tropsch route. The slurry reactor model is formulated for 
computer simulation with suitable assumptions. Process data, ki- 
netic and thermodynamic data, heat and mass transfer data and 
hydrodynamic data is used in the mathematical models to describe 
the slurry reactor for each of the two processes. The differential 
mass and energy balance equations are solved numerically using 
computer simulation. Experimental data from pilot plant and pro- 
cess development unit is used to test and validate the model. The 
paper describes the reactor model; estimations of model parame- 
ters; kinetic models for methanol synthesis; and significant 
accomplishments to date. 


22425 (CONF-901120-, pp. 383-409) Economics of upgrad- 
ing Fischer-Tropsch products. Shah, P.P. (UOP, Des Plaines, IL 
(USA)); Fullerton, H.E. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (USA). 1990. DOE Contract AC22-86PC90014. From 
Indirect liquefaction contractors review; Pittsburgh, PA (USA); 5-8 
Nov 1990. In indirect liquefaction contractors’ review meeting. Pro- 
ceedings. 422p. Order Number DE91010533. Source: OSTI; NTIS. 

The upgrading of Fischer-Tropsch (F-T) light ends was studied at 
UOP in a program sponsored by the Pittsburgh Energy Technology 
Center of the U.S. Department of Energy. The goal of the program 
was to increase the overall yield of marketable transportation fuels 
from the F-T upgrading complex by focusing on liquefied petroleum 
gas (LPG) and naphtha. An overview of the entire light-ends pro- 
gram is presented in this paper. Although this contract is specifically 
concerned with light products (C3-C,,), a separate DOE-sponsored 
program at UOP investigated the characterization and upgrading of 
the heavy end of the F-T product spectrum: F-T wax. An economic 
analysis of the light and heavy ends upgrading was performed to 
evaluate the conversion of F-T products to marketable transporta- 
tion fuels. The paper discusses the product distribution from F-T 
reactors and new technologies applied to light-ends upgrading. The 
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seven tasks of the project are briefly described. The paper then 
compares the economics of the Arge and Synthol complexes. 


22426 (CONF-910402-19) Reaction pathways during co- 
processing the reaction of Illinois No. 6 coal with Lloydminster 
resid under mild conditions. Ceylan, K.; Stock, L.M. Chicago 
Univ., IL (United States). Dept. of Chemistry. [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88811. From 201. American Chemical Society (ACS) 
national meeting; Atlanta, GA (United States); 14-19 Apr 1991. Or- 
der Number DE91015191. Source: OSTI; NTIS; GPO Dep. 

Over the past years a number of processes have been developed 
for the direct liquefaction of coal. Typically, these processes involve 
thermal degradation of the macromolecular structure of coal, and 
are followed by hydrogenation to stabilize the degraded material 
and to increase the hydrogen-to-carbon ratio of the distillable prod- 
ucts. In conventional coal liquefaction, a hydrogenated coal derived 
solvent is used as a vehicle for the transfer of hydrogen to the coal 
components. Coprocessing of coal with petroleum resid is an alter- 
native technology in which the petroleum resid places the donor 
solvent. Coprocessing of petroleum resid with coal is a bridge coal 
liquefaction and hydrocracking that simultaneously upgrades coal 
and resid. Consequently, coprocessing may offer some special ad- 
vantages. It has been observed that a better understanding of the 
chemistry of coprocessing might yield improvements in the technol- 
ogy. It seemed appropriate to establish more securely the 
relationship between the basic work and the reaction pathways that 
are involved in coprocessing. Accordingly, we have studied the co- 
processing reactions of Illinois No. 6 coal with Lloydminster resid 
under the same reaction conditions that were used to investigate 
the influence of these fossil materials on hydrogen atom transfer 
and carbon-carbon cleavage reactions. 16 refs., 1 fig., 1 tab. 


22427 (CONF-910402-20) Determination of dideuterium 
uptake in coal petroleum resid coprocessing. Ettinger, M.D 
(Chicago Univ., IL (USA). Dept. of Chemistry); Stock, L.M.; Gatsis. 
J.G. Chicago Univ., IL (United States). Dept. of Chemistry. [1991]. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88811. From 201. American Chemical Society (ACS) 
national meeting; Atlanta, GA (USA); 14-19 Apr 1991. Order Num- 
ber DE91015192. Source: OSTI; NTIS; GPO Dep. 

Coal petroleum resid coprocessing is a novel application of direct 
coal liquefaction which has potential for practical applications. Sev- 
eral lines of argument suggest that a better understanding of the 
chemistry of the coprocessing reaction would lead to improvements 
in coprocessing technology. in order to gain insight into this prob- 
lem, batch autoclave studies were carried out by using Illinois No. 
6 coal with Lloydminster resid under a dideuterium atmosphere to 
study the deuterium incorporation in the products. Quantitative deu- 
terium nuclear magnetic resonance methods were used to analyze 
the liquid products, and gas chromatography-mass spectrometry 
was used to analyze the gas products. 4 tabs. 


22428 (CONF-310902-6) Role of solid-state interactions in 
the acid-catalyzed thermolysis of surtace-attached dipheny- 
lalkanes. Buchanan, A.C. Ill; Britt, P.F.; Biggs, C.A. Oak Ridge 
National Lab., TN (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From in- 
ternational conference on coal science; Newcastle-Upon-Tyne 
(UK); 16-20 Sep 1991. Order Number DE91012956. Source: OSTI; 
NTIS; GPO Dep. 

The cross-linked, network structure of coal may impose con- 
straints on conventional reaction mechanisms as a consequence of 
restricted mass transport. We have examined this phenomenon for 
thermal! reactions through the study of model compounds that are 
covalently anchored to an inert silica surface [1]. We have now ini- 
tiated studies that employ these immobilized model compounds as 
solid-state probes in modeling fundamental aspects of catalyzed, 
heterogeneous reactions of coal. There have been numerous re- 
cent reports on the development of unsupported, highly dispersed 
catalysts for improving the conversion and product selectivity in 
coal liquefaction [2,3] and hydropyrolysis [4]. A potential advantage 
of such dispersed catalysts is the improved contact between the 
coal, solvent vehicle if present, hydrogen gas, and the catalyst sur- 
face, particularly when catalysts with very small particle sizes can 
be generated. In this paper, we report initial results from a model 
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system that begins to address the mechanistic question of if, in the 
early stages of coal dissolution, significant activation of solid coal 
particles by solid catalyst can occur. For this study, surface- 
immobilized 1,3-diphenylpropane (~DPP) has been employed as a 
model for related trimethylene (and longer) aliphatic linking groups 
between aromatic clusters in coal, and its reactivity in the presence 
of a dispersed aluminosilicate at 310-375°C has been investi- 
gated. 8 refs., 2 figs 


22429 (CONF-91090S-6) Corrosion performance of iron 
aluminide (Fe,Al) in coal conversion process environments. 
DeVan, J.H. Oak Ridge Nationai Lab., TN (USA). [1991]. 8p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 1. international conference on heat- 
resistant materials; Lake Geneva, Wi (USA); 22-26 Sep 1991. 
Order Number DE91014209. Source: OSTI; NTIS; GPO Dep. 
Intermetallic alloys based on Fe3Al are under development at 
Oak Ridge National Laboratory in support of coal conversion and 
combustion materials requirements. Of particular interest is the per- 
formance of these alloys in coal gasifiers involving product gases 
with relatively low oxygen activities and high sulfur activities. To 
evaluate corrosion properties under the latter conditions, tests were 
conducted initially in HoS - H2 - HO at 700 to 800°C and selected 
compositions were then exposed in the product gas stream of an 
operating coal gasifier. Alloy compositions examined in the former 
tests focused on FezAl with 0 to 10 at. % Cr, and 1 to 2 at. % Nb/ 
Mo/V/Zr/Y. Most of the alloys were highly resistant to oxidation and 
sulfidation in mixed gases even when the oxygen activity was be- 
low 10-*' atm. However, alloys containing greater than 2% Cr 
were less resistant to sulfur attack. Exposure of alloys that were 
previously oxidized in air to HoS-H2-H2O mixed gas showed that 
the effect of chromium in the alloys was to accelerate the growth of 
sulfur-containing reaction products relative to the growth of more 
protective Al,O,. On continued thermal cycling, the chromium- 
containing alloys became more corrosion resistant, presumably 
because of chromium and iron depletion at the exposed surfaces. 
Tests of an alloy containing 2% Cr and 28% Al in an operating 
gasifier environment have confirmed the excellent corrosion resis- 
tance demonstrated in laboratory tests. 3 refs., 4 figs., 3 tabs. 


22430 (CONF-9105184—-9) ORNL-2(A): Environmental ef- 
fects on iron aluminides. DeVan, J... Oak Ridge National Lab.., 
TN (USA). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From 5. annual confer- 
ence on fossil energy materials; Oak Ridge, TN (USA); 13-16 May 
1991. Order Number DE91014576. Source: OSTI; NTIS; GPO Dep. 
Alloys based on the Fe3Al system are under development at 
Oak Ridge National Laboratory (ORNL) in support of coal conver- 
sion and combustion materials requirements. Using H2S-H2-H20 
gas mixtures, several experimental iron-aluminum alloys have been 
tested to assess the effects of aluminum concentration on corro- 
sion behavior at 700 to 800°C in a simulated gasifier environment. 
Included in these studies are alloys that have been aluminized to 
convert the outer surfaces to FeAl (50 at. % Al). Thermogravimetric 
analyses, metallographic and chemical analyses of the corrosion 
product scales, are performed to determine the role of constituent 
metallic elements on oxidation and sulfidation processes. The corro- 
sion resistance of FesAl alloys is being evaluated by exposures at 
600 to 900°C in the gas-cooler section of an operating gasifier in 
the United Kingdom. The nature of protective scales formed on 
Fe3Al-based alloys in sulfur-containing atmospheres, as compared 
to air, is being evaluated using secondary ion mass spectroscopy 
(SIMS) and transmission electron microscopy (TEM). Marker ex- 
periments using '*O are conducted in conjunction with the SIMS 
studies to monitor oxide growth processes. 4 refs., 3 figs., 1 tab. 


22431 (CONF-9105184~—11) Fracture behavior of FeAl al- 
loy FA-129. Alexander, D.J.; Sikka, V.K. Oak Ridge National Lab.., 
TN (United States). [1991]. 11p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC05-840R21400. From 5. annual 
conference on fossil energy materials; Oak Ridge, TN (United 
States); 13-16 May 1991. Order Number DE91015306. Source: 
OSTI; NTIS; GPO Dep. 

The tensile and notched-impact properties of the Fe3Al alloy FA- 
129 have been studied. A 100-mm-diam vacuum-induction melted 
ingot was processed to 6-mm-thick plate. Subsize tensile and 
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Charpy V-notch specimens were machined parallel and transverse 
to the rolling direction. After machining, the specimens were an- 
nealed for 1 h at either 750, 800, or 850°C, followed by an oil 
quench. These annealing treatments resulted in an increase in the 
grain size. Annealing had little effect on the room temperature ten- 
sile properties. The impact energy of LT-orientation specimens 
tested at 350°C decreased with increasing annealing temperature. 
Large second-phase particles appear to nucleate cleavage fracture. 
It may be possible to increase the resistance to cleavage by devel- 
oping a finer grain size, or by preventing the occurrence of the 
second-phase particles. 1 ref., 5 figs., 1 tab. 


22432 (DOE/METC-—89/6107-Vol.1, pp. 3-11) Gasification 
and gas stream cleanup overview. Bajura, R.A. (Morgantown En- 
ergy Technology Center, WV (USA)). USDOE Morgantown Energy 
Technology Center, WV (USA). Jun 1989. (CONF-890666-Vol.1: 9. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Pro- 
ceedings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

Welcome to METC's [Morgantown Energy Technology Center's] 
Ninth Annual Gasification and Gas Stream Cleanup Contractors’ 
Review Meeting. This overview covers three topics in the Gasifica- 
tion and Gas Stream Cleanup Programs: (1) the philosophy of 
METC's contracted research and development (R&D) projects; (2) 
key accomplishments for four fossil energy systems (integrated 
gasification combined cycle (IGCC), mild gasification, gasification/ 
tuel cell, and hybrid systems); and (3) insight into future directions 
in the Gasification and Gas Stream Cleanup Programs. 


22433 (DOE/METC—89/6107-Vol.1, pp. 37-46) Integrated op- 
eration of a pressurized fixed-bed gasifier and hot gas 
desulfurization system. Gai, E. (GE Environmental Services, Inc., 
Lebanon, PA (USA)); Furman, A.H. USDOE Morgantown Energy 
Technology Center, WV (USA). Jun 1989. DOE Contract AC21- 
87MC23170. (CONF-890666—Vol.1: 9. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 27-29 Jun 1989). In Proceedings of the ninth annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The overall objective of the project is to demonstrate successful 
operation of a moving bed, hot fuel gas desulfurization system, 
integrated with the GE air-blown, fixed-bed, coal gasifier in Sch- 
enectady, New York. The demonstration will utilize the full flow 
from the one-ton-per-hour gasifier operating at 300 psig with an 
outlet temperature of 1,050-1,150F. An advanced formulation of 
zinc ferrite, designed to preserve sulfur reactivity and regenerability 
while significantly improving mechanical durability, will be evaluated 
for suitability for the moving bed process. The construction and 
testing of the moving bed system has followed a detailed design 
performed under DOE/METC [U.S. Department of Energy/ 
Morgantown Energy Technology Center] contract DE-AC21- 
86MC22247 and reported previously. A detailed description of the 
current program has been given previously and included a 
statement of project objectives which remain: operation of the inte- 
grated system at full, normal gasifier outlet process conditions; 
achievement of significantly more than 90 percent overall sulfur re- 
moval; reduction of particulate levels in the product hot fuel gas to 
levels meeting NSPS [New Source Pertormance Standards] and 
gas turbine requirements; minimization of consumption of sorbent 
material; production of an SOpz-rich regeneration tail gas stream 
suitable for conversion to sulfuric acid, elemental sulfur or a dis- 
posable solid waste; and generation of a database to support a 
commercial offering of the system. In parallel with work on this 
project, efforts have been made to extend the applicability of the 
GE moving bed system to alternate gasificatiow/IGCC [integrated 
gasification combined cycle] system configurations. 


22434 (DOE/METC-—89/6107-Vol.1, pp. 47-67) Gasification 
Ash and Slag. Kalmanovitch, D.P. (Univ. of North Dakota, Grand 
Forks (USA)). USDOE Morgantown Energy Technology Center, 
WV (USA). Jun 1989. DOE Contract FC21-86MC10637. (CONF- 
890666—Vol.1: 9. annual gasification and gas stream cleanup 





systems contractors review meeting, Morgantown, WV (USA), 27- 
29 Jun 1989). In Proceedings of the ninth annual gasification and 
gas stream cleanup systems contractors review meeting. Volume 
1. 358p. Order Number DE89011706. Source: OSTI; NTIS. 

The Gasification Ash and Slag project aims to develop the tech- 
niques and methods required to establish the behavior of inorganic 
constituents of a given coal ash under gasification conditions. In 
order to accomplish these goals, the project has involved detailed 
experimental and modeling studies. An important aspect of these 
studies has been the application of the results and models devel- 
oped to the behavior of ash in pilot-scale and full-scale coal 
gasification systems. This step has helped to verify and develop 
the models as well as to indicate further areas of research. 


22435 (DOE/METC-—89/6107-Vol.1, pp. 68-86) Research- 
scale, fixed-bed gasifier design: Aspects of fixed-bed 
gasification/fixed-bed zinc ferrite integration. Bissett, L.A. (Mor- 
gantown Energy Technology Center, WV (USA)); Strickland, L.D. 
USDOE Morgantown Energy Technology Center, WV (USA). Jun 
1989. (CONF-890666-Vol.1: 9. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 27-29 Jun 1989). In Proceedings of the ninth annual gasifi- 
cation and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The objective of this project was to conceptually design a 
research-scale gasification system consisting of a fixed-bed gasifier 
integrated with a dual, fixed-bed zinc ferrite desulfurization system. 
If technically and programmatically desirable, the project would 
then proceed to detailed design, construction, and operation. It 
would become part of a gasification research complex that concep- 
tually would also contain a fluidized-bed gasifier of similar output 
and a fluidized-bed hot gas desulfurization system. The facility 
would be used to advance the development of Integrated Gasifica- 
tion Combined Cycle (IGCC) systems. 


22436 (DOE/METC-—89/6107-Vol.1, pp. 87-95) Enhanced 
durability for high-temperature desulfurization sorbents. Ayala, 
R.E. (GE Corporate Research and Development, Schenectady, NY 
(USA)); Gal, E.; Gangwal, S.K. USDOE Morgantown Energy 
Technology Center, WV (USA). Jun 1989. DOE Contract AC21- 
88MC25003. (CONF-890666—Vol.1: 9. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 27-29 Jun 1989). In Proceedings of the ninth annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The objective of this project is to identify and implement compo- 
sitions and fabrication methods that enhance the iong-term 
chemical reactivity and mechanical strength of zinc ferrite sorbents 
for moving-bed, high-temperature desulfurization of coal-derived 
gases. Desired properties for moving-bed sorbent materials are: 
(1) high-chemica! reactivity, (2) high-mechanical strength, and (3) 
suitable pellet morphology (e.g., pellet size, shape, and porosity). 
In addition, the desired sorbent properties must be maintained over 
extended cyclic use in moving-bed systems. 


22437 (DCE/METC~89/6107-Vol.1, pp. 96-105) Enhanced 
durability and reactivity for zinc ferrite desulturization sorbent. 
Berggren, M.H. (AMAX Research & Development Center, Golden, 
CO (USA)); Harrison, D.P. USDOE Morgantown Energy 
Technology Center, WV (USA). Jun 1989. DOE Contract AC21- 
86MC23172. (CONF-890666—Vol.1: 9. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 27-29 Jun 1989). In Proceedings of the ninth annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The prime objective of this project is to identify and investigate 
methods for enhancing the durability and reactivity of zinc ferrite 
desulfurization sorbent. The objective is being accomplished by 
preparing a iarge number of sorbent samples representing modified 
chemical compositions and different preparation and induration pro- 
cedures. Selected samples which meet the requirements of the 
physical characteristics have been used in cyclic sulfidation/ 
regeneration tests to determine their reactivity. Work on the base 
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program has been completed. Additional sorbent preparation and 
testing is being conducted under a contract option. The contract 
option objective is to evaluate sorbents prepared using a low-cost 
Ruthner process iron oxide. This type of iron oxide is produced 
during the recovery of hydrochloric acid from steel plant pickling 
liquors. 


22438 (DOE/METC-89/6107-Vol.1, pp. 109-118) Enhanced 
durability of desulturization sorbents for fluidized-bed applica- 
tions. Woods, M.C. (Research Triangle Institute, Research 
Triangle Park, NC (USA)); Harkins, S.M.; Gangwal, S.K. USDOE 
Morgantown Energy Technology Center, WV (USA). Jun 1989. 
DOE Contract AC21-88MC25006. (CONF-890666-Vol.1: 9. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Proceed- 
ings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

The objectives of this project are to identify and demonstrate 
methods for enhancing the long-term chemical reactivity and attri- 
tion resistance for designated high-temperature desulfurization 
sorbents to be employed in a high temperature, high-pressure 
(HTHP) fluid-bed reactor for removal of sulfur from hot coal-derived 
gases. The sorbent formulation specified for study during the base 
period is zinc ferrite. Two options to the base contract are also 
stipulated. During each of these options, if exercised, a designated 
novel sorbent will be studied. 


22439 (DOE/METC-—89/6107-Voi.1, pp. 129-138) Long term 
high-temperature degradation of ceramic cross-flow filters. 
Alvin, M.A. (Westinghouse Electric Corporation, Pittsburgh, PA 
(USA)); Lane, J.E.; Tressier, R.E.; Jakus, K. USDOE Morgantown 
Energy Technology Center, WV (USA). Jun 1989. DOE Contract 
AC21-88MC25034. (CONF-890666—Vol.1: 9. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 27-29 Jun 1989). In Proceedings of the ninth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 358p. Order Number DE89011706. 
Source: OSTI; NTIS. 

The objective of Phase | is to identify the potential thermal and/ 
or chemical degradation mechanisms that are likely to occur in 
ceramic cross-flow filter materials during operation at high tempera- 
ture [538 to 1,370°C (1,000 to 2,500°F)] in coal combustion or 
gasification environments. Phase |! will assess the influence or 
these degradation mechanisms on filter operating performance and 
life. 


22440 


(DOE/METC-89/6107-Vol.1, pp. 
chemical degradation of ceramic candle filter materials. 
Sawyer, J. (Acurex Corporation, Mountain View, CA (USA)); Brown, 
J.J.; Brown, N. USDOE Morgantown Energy Technology Center, 
WV (USA). Jun 1989. DOE Contract AC21-88MC25203. (CONF- 


139-144) Thermal 


890666-Vol.1: 9. annual gasification and gas stream cleanup 
systems contractors review meeting, Morgantown, WV (USA), 27- 
29 Jun 1989). In Proceedings of the ninth annual gasification and 
gas stream cleanup systems contractors review meeting. Volume 
1. 358p. Order Number DE89011706. Source: OSTI; NTIS. 
Ceramic candle filters are commercially available filters which, in 
most applications of interest to DOE [U.S. Department of Energy], 
are composed of silicon carbide crystals in an alumina-silica 
binder. In recent durability tests, ceramic candle filters have failed. 
These failures, in general, were attributed to thermal or mechanical 
shock to the candle caused by a system upset. However, examina- 
tion of these and other candies have shown that there are effects 
of exposure which limit the effective life of the candle filter. These 
effects are primarily loss of material strength and corrosion of the 
ceramic material. Obviously, these effects are interrelated to some 
extent, however, the mechanisms for degradation are not readily 
identified for the candle systems and the materials used for ce- 
ramic candies. Previous studies (Oakey 1986 and Sawyer 1989) 
have shown that candies exposed in high temperature filter 
systems can be subject to significant strength loss. Several mecha- 
nisms have been postulated, including: thermal shock from pulse 
cleaning; corrosion due to alkali metal attack; and loss of binder. 
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22441 (DOE/METC—89/6107-Vol.1, pp. 145-154) Develop- 
ment of instrumentation for the characterization of gasification 
process and by-product streams. Wachter, J.K. (Morgantown 
Energy Technology Center, WV (USA)). USDOE Morgantown 
Energy Technology Center, WV (USA). Jun 1989. (CONF-890666— 
Vol.1: 9. annual gasification and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 27-29 Jun 
1989). In Proceedings of the ninth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
358p. Order Number DE89011706. Source: OSTI; NTIS. 

Unique instrumentation is being developed at the Morgantown 
Energy Technology Center (METC) for the enhanced chemical and 
physical analysis of high-temperature/high-pressure gasification 
process streams and for the rapid analysis of by-products 
generated from these processes (i.e., tars and oils). Most of the in- 
strumentation being developed is based on the application of 
spectroscopy for the on-line analysis of process stream compo- 
nents. Overall, the advanced instrumentation being developed for 
on-line process stream analysis will have advantages over conven- 
tional (off-line) instrumentation in its abilities to deliver real-time (as 
opposed to time-averaged) data and to make measurements at or 
near process stream conditions (which tends to eliminate artifact 
and contaminant problems typically encountered during off-line 
chemical analysis). Also, in situ analysis is possible using some of 
the instrumentation being developed, which affords the scientist 
and engineer the opportunity to assess reaction mechanisms within 
the process pipe. The primary components which are currently be- 
ing researched for their applicability for analysis using advanced 
instrumentation include: major, minor and trace elements, certain 
nitrogen gas species, and particles. Past efforts have included de- 
velopment of instrumentation for measurement of alkalis (sodium 
and potassium) and hydrogen chloride in high-temperature/high- 
pressure streams. 


22442 (DOE/METC-89/6107-Vol.1, pp. 157-165) Catalytic 
gasification tundamentals. Heinemann, H. (Lawrence Berkeley 
Laboratory, CA (USA)); Somorjai, G.A. USDOE Morgantown En- 
ergy Technology Center, WV (USA). Jun 1989. DOE Contract 
AC03-76SF00098. (CONF-890666—Vol.1: 9. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 27-29 Jun 1989). In Proceedings of the ninth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 358p. Order Number DE89011706. 
Source: OST]; NTIS. 

Earlier work in this laboratory has shown that the gasification by 
steam in the presence of alkali compounds and at temperatures in 
the range of 600-900K proceeds through formation of a phenoxide 
and hydrogen production ceases when one-half mol of hydrogen 
has been produced per mol of alkali hydroxide. The phenoxide can 
be decomposed by water at much higher temperature (e.g., 
1,300K) under release of CO and reconstitution of the alkali com- 
pound. The same result can be accomplished by the presence of a 
transition metal oxide at much lower temperatures (700-900K). The 
phenoxide is catalytically decomposed and the overall gasification 
reaction proceeds catalytically at these low temperatures with con- 
tinuous production of hydrogen and COz in ratios of between 1.5 
and 2:1. The best catalyst composition previously found, an 
equimolecular mixture of KOH and NiO, is subject to deactivation 
during the gasification of certain chars, apparently due to interac- 
tions of the catalyst with ash minerals. This was demonstrated by 
showing that steady state gasification occurs after demineralizing 
the chars. It was found that mixtures of alkali and earth alkali ox- 
ides such as K2O and CaO can serve as gasification catalysts 
which are almost as active as K-Ni and less subject to poisoning. 
Both types of catalyst produce essentially only Hp and CO2 with 
very little CO and traces of methane. The catalysts were shown to 
be able to dissociate water at temperatures above 560 K, an im- 
portant first step in the gasification. 


22443 (DOE/METC-89/6107-Vol.1, pp. 166-170) A mechanis- 
tic study of the energetic heterogeneity of coal chars. Calo, 
J.M. (Brown Univ., Providence, RI (USA)); Hall, P.J. USDOE Mor- 
gantown Energy Technology Center, WV (USA). Jun 1989. DOE 
Contract AC21-87MC23284. (CONF-890666-Vol.1: 9. annual gasi- 
fication and gas stream cleanup systems contractors review 
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meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Proceed- 
ings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

The objectives of this contract are to characterize the energetic 
heterogeneity of coal char surfaces with respect to gasification re- 
activity and develop methods to use such data to more accurately 
correlate/predict reactivity under gasification conditions. 


22444 (DOE/METC-89/6107-Vol.1, pp. 181-191) Advanced 
studies of the biological conversion of synthesis gas to 
methane. Clausen, E.C. (Univ. of Arkansas, Fayetteville (USA)); 
Gaddy, J.L. USDOE Morgantown Energy Technology Center, WV 
(USA). Jun 1989. DOE Contract AC21-86MC23281. (CONF- 
890666-Vol.1: 9. annual gasification and gas stream cleanup 
systems contractors review meeting, Morgantown, WV (USA), 27- 
29 Jun 1989). In Proceedings of the ninth annual gasification and 
gas stream cleanup systems contractors review meeting. Volume 
1. 358p. Order Number DE89011706. Source: OSTI; NTIS. 

The objective of this research is to study advanced topics related 
to developing an economic process for biologically converting coal 
synthesis gas to a higher value gaseous fuel. The results from this 
program should lead to the development of a simple and economi- 
cal process alternative to high-temperature, high-pressure shift 
conversion and methanation for producing methane from coal syn- 
thesis gas. Cultures that operate at ordinary temperature and 
pressure, with retention times of only a few minutes for complete 
conversion to methane, have been developed. Inexpensive reac- 
tors that maximize cell density and conversion without agitation are 
under study. Mass transfer and kinetic parameters for scale-up of 
PDU and commercial units will be developed. 


22445 (DOE/METC-89/6107-Vol.1, pp. 192-197) Low cost 
hydrogen/novel membrane technology for hydrogen separe- 
tion from synthesis gas. Baker, R. (Membrane Technology and 
Research, Inc., Menlo Park, CA (USA)); Bell, C.-M.; Wijmans, H.; 
Gottschlich, D.; Roberts, D. USDOE Morgantown Energy 
Technology Center, WV (USA). Jun 1989. DOE Contract AC21- 
85MC22130. (CONF-890666—Vol.1: 9. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 27-29 Jun 1989). In Proceedings of the ninth annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The separation of hydrogen from synthesis gas is a major cost 
element in the manutacture of hydrogen from coal. Separation of 
these gases by membranes is an alternative technique that is still 
largely unexplored and that could offer substantial cost savings. 
The objective of this program is to develop membranes suitable for 
these separations and demonstrate their applicability with small 
spiral-wound modules on model gas mixtures representative of 
those found in synthesis gas processes. The performance data 
thus obtained will be used in a mathematical model to evaluate the 
performance and the economics of an entire process. 


22446 (DOE/METC-89/6107-Vol.1, pp. 211-220) Gas separe- 
tion using ion exchange membranes for producing hydrogen 
from synthesis gas. Pellegrino, J.J. (National Institute of Stan- 
dards and Technology, Boulder, CO (USA)); Nassimbene, R.; Ko, 
Myong; Noble, R.D. USDOE Morgantown Energy Technology Cen- 
ter, WV (USA). Jun 1989. DOE Contract Al21-86MC23120. 
(CONF-890666—Vol.1: 9. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 27-29 Jun 1989). In Proceedings of the ninth annual gasifi- 
cation and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The overall goal of this program is to investigate the use of facili- 
tated transport membranes in the production of hydrogen from 
synthesis gas. The objectives include: evaluate candidate mem- 
branes, carriers, solvents, treatments and the effects of process 
conditions for facilitated transport separation of the acid gases CO, 
and H2S from Hz and CO; develop mathematical models to guide 
experimental work for interpretation of results; develop preliminary 
process design and economic analysis for the use of facilitated 





transport membranes in gas stream cleanup during production of 
Hz from coal. 


22447 (DOE/METC—89/6107-Vol.1, pp. 221-236) Stochastic 
modeling of integrated coal gasification combined cycle sys- 
tems. Rubin, E.S. (Carnegie Mellon Univ., Pittsburgh, PA (USA)). 
USDOE Morgantown Energy Technology Center, WV (USA). Jun 
1989. DOE Contract AC21-88MC24248. (CONF-890666-Vol.1: 9. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Pro- 
ceedings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

The obisctives of this research are to develop and implement a 
capability for performing probabilistic analysis of the performance 
and cost of integrated coal gasification combined cycle (IGCC) sys- 
tems. Upon successful completion of the software and model 
development, several case studies will be performed to illustrate 
the capabilities and uses of the stochastic simulation method. 


22448 (DOE/METC-—89/6107-Vol.1, pp. 239-248) Measure- 
ment and modeling of advanced coal conversion processes. 
Serio, M.A. (Advanced Fuel Research, Inc., East Hartford, CT 
(USA)); Hamblen, D.G.; Brewster, B.S. USDOE Morgantown En- 
ergy Technology Center, WV (USA). Jun 1989. DOE Contract 
AC21-86MC23075. (CONF-890666—Vol.1: 9. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 27-29 Jun 1989). In Proceedings of the ninth 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 358p. Order Number DE89011706. 
Source: OSTI; NTIS. 

The overal! objective of this program is to understand the chemi- 
cal and physical mechanisms in coal conversion processes and 
incorporate this knowledge in computer-aided reactor engineering 
technology for the development, evaluation, design, scale up, 
simulation, control and feedstock evaluation in advanced coal con- 
version devices. To accomplish this objective, the study will: 
establish the mechanisms and rates of basic steps in coal conver- 
sion processes, incorporate this information into comprehensive 
computer models for coal conversion processes, evaluate these 
models, and apply them to gasification, mild gasification and com- 
bustion in heat engines. 


22449 (DOE/METC-89/6107-Vol.1, pp. 249-258) Pyrolysis 
and gasification of coal particles at high temperatures. Zy- 
gourakis, K. (Rice Univ., Houston, TX (USA)). USDOE Morgantown 
Energy Technology Center, WV (USA). Jun 1989. DOE Contract 
FG22-87PC79930. (CONF-890666—Vol.1: 9. annual gasification 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 27-29 Jun 1989). in Proceedings of the ninth 
annual gasification and gas stream cleanup systems contractors 
“eview meeting. Volume 1. 358p. Order Number DE89011706. 
Source: OSTI; NTIS. 

The macropore structure of chars is a major factor in determining 
their reactivity during the gasification stage. The objective of this 
contract is to quantify via direct measurements the effects of pyro! 
ysis conditions of the macropore structure, and to establish how 
the macropores affect the reactivity pattern and the size distribution 
of fragments obtained during gasification at high temperatures. The 
reactivity and fragmentation data will provide essential parameters 
for the optimal design of coal utilization processes. 


22450 
cation mechanisms and char conversion. Fallon, P.T. 
(Brookhaven National Laboratory, Upton, NY (USA)); Sundaram, 
M.S.; Steinberg, M. USDOE Morgantown Energy Technology Cen- 
ter, WV (USA). Jun 1989. (CONF-890666-Vol.1: 9. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Proceed- 
ings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

The purpose of these programs are to (1) obtain basic process 
chemistry data for the mild gasification of various coal types in a 
stirred moving bed reactor as a function of process variables and 


(DOE/METC-89/6107-Vol.1, pp. 259-268) Mild gesifi- 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


(2) construct a countercurrent moving bed reactor for obtaining data 
on the hydrogasification of char resulting from mild gasification. 


22451 (DOE/METC-—89/6107-Vol.1, pp. 269-281) An overview 
of mild gasification research. Khan, M.R. (Morgantown Energy 
Technology Center, WV (USA)); Kovach, J.J. USDOE Morgantown 
Energy Technology Center, WV (USA). Jun 1989. (CONF-890666— 
Vol.1: 9. annual gasification and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 27-29 Jun 
1989). In Proceedings of the ninth annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
358p. Order Number DE89011706. Source: OSTI; NTIS. 

Miki gasification is defined as the devolatilization of coal under 
mild conditions of temperature and pressure. Selection of a de- 
volatilization process aimed at producing quality liquids requires 
vital information such as the influences of reactor type and pro- 
cessing conditions on pyrolysis product yield and composition. The 
objectives of this study are to investigate the influences of 
devolatilization conditions (e.g., reactor type, feed type, gas atmo- 
spheres, additives, post- and pretreatment, etc.) on the products’ 
quality and yield. Fixed-bed, fluid-bed, and entrained-flow reactors 
were used to generate the pyrolysis products. A number of tech- 
niques were used to characterize these products. In addition, 
reactivity, oxygen chemisorption, and gasification behavior of coal 
chars are performed. A summary of these results are presented. 


22452 (DOE/METC-89/6107-Vol.1, pp. 282-291) Advanced 
fuels research. Thomas, K. (Western Research Institute, Laramie, 
WY (USA)); Smith, E.B.; Hunter, D.E. USDOE Morgantown Energy 
Technology Center, WV (USA). Jun 1989. DOE Contract FC21- 
86MC11076. (CONF-890666—Vol.1: 9. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 27-29 Jun 1989). In Proceedings of the ninth annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 71. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The objective of this project is to evaluate three alternate fossil 
fuels as sources for the production of high-density aviation turbine 
fuel. The fossil fuels are a western shale oil produced by Unocal 
using its upflow retorting process, an eastern shale oil produced by 
Syntuels Engineering and Development using the Tosco II process, 
and a coai-derived liquid produced by Coalite and Chemical Prod- 
ucts Limited (England) using a pyrolysis process. To accomplish 
this objective Western Research Institute is investigating several 
processes to determine their suitability to produce high-density tur- 
bine fuel. These processes include acid/base extraction to remove 
heteroatoms, dewaxing to decrease paraffin content, coking to 
affect boiling range conversion, and hydrogenation to remove het- 
eroatoms and to saturate aromatic rings. The chemical and 
physical properties of the products and of the fuel candidates pro- 
duced will be determined and compared in order to evaluate the 
impact of the processes on the properties. 


22453 (DOE/METC-89/6107-Vol.1, pp. 292-301) Hydropro- 
cessing mild coal gasification liquids tor high energy density 
fuels. Greene, M. (Lummus Crest Inc., Bloomfield, NJ (USA)); 
Huang, S.; Strangio, V. USDOE Morgantown Energy Technology 
Center, WV (USA). Jun 1989. DOE Contract AC21-88MC25020. 
(CONF-890666-Voi.1: 9. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 27-29 Jun 1989). In Proceedings of the ninth annual gasifi- 
cation and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

By properly tailoring the pyrolysis severity to control the liquid 
yielkd-liquid quality relationship, it has been found that a higher 
quality distillate-boiling liquid can be readily skimmed from the coal. 
The resultant liquids have a much higher H/C ratio than conven- 
tional pyrolytic tars and therefore can be hydroprocessed at lower 
cost. These liquids are also extremely enriched in 1-, 2-, and 3-ring 
aromatics. The co-product char material can be used in place of 
coal as a pulverized fuel (pf) for power generation in a coal com- 
bustor. In this situation where the original coal has a high sulfur 
content, the MCG process can be practiced with a coal-lime mix- 
ture and the calcium values retained on the char can tie up the 
unconverted coal sulfur upon pf combustion of the char. Lime has 
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also been shown to improve the yield and quality of the MCG liq- 
uids. Aviation turbine fuels represent less than 10 percent of the 
refinery production in the U.S. The growing scarcity of light sweet 
petroleum crude could impact the future availability of a minor re- 
finery product such as jet fuel. Thus, alternate feedstocks such as 
coal liquids, shale oils and tar sands bitumen, may eventually be 
utilized as feedstocks for distillate fuels. 


22454 (DOE/METC-89/6107-Vol.1, pp. 305-314) Advanced 
concept for the production of co-products. Chu, C.1.C. (Coal 
Technology Corporation, Bristol, VA (USA)); Gillespie, B.L. USDOE 
Morgantown Energy Technology Center, WV (USA). Jun 1989. 
DOE Contract AC21-87MC24116. (CONF-890666—Vol.1: 9. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Proceed- 
ings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

A dual-pronged approach is needed in devising the most eco- 
nomical, continuous mild gasification plant. One way is to reduce 
piant capital and operating costs by selecting a simple, low-severity 
process; the other is to upgrade the products at minimal cost to en- 
hance the market value of the products. Only by undertaking both 
ways above concurrently can one expect the over-all economics of 
a commercial coal conversion plant to be substantially improved. 


22455 (DOE/METC-—89/6107-Vol.1, pp. 315-324) Mild coal 
gasification - development of a screw pyrolyzer. Camp, D.W. 
(Lawrence Livermore National Laboratory, CA (USA)). USDOE 
Morgantown Energy Technology Center, WV (USA). Jun 1989. 
(CONF-890666—Vol.1: 9. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 27-29 Jun 1989). In Proceedings of the ninth annual gasifi- 
cation and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

Our overall objective is to produce information needed for the 
development of an efficient continuous process for the mild 
gasification of caking bituminous coals. We are focusing on the de- 
velopment of an externally heated pyrolyzer in which the sticky, 
reacting coal is conveyed by one or more screws. Our process de- 
velopment experiments will yield recommendations for the design 
and operation of large scale screw pyrolyzers. Our work is con- 
ducted in close cooperation with Coal Technology Corporation 
(formerly United Coal Company Research Corporation), a DOE 
contractor interested in taking the screw pyrolyzer concept to large 
scale. 


22456 (DOE/METC—89/6107-Vol.1, pp. 325-331) Develop- 
ment of an advanced continuous mild gasification process for 
the production of co-products. Onischak, M. (Institute of Gas 
Technology, Chicago, IL (USA)); Duthie, R.G.; Wootten, J.M. US- 
DOE Morgantown Energy Technology Center, WV (USA). Jun 
1989. DOE Contract AC21-87MC24266. (CONF-890666—Vol.1: 9. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Pro- 
ceedings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

The primary objective of the project is to develop and commer- 
cialize an advanced, mild coal gasification process to produce 
co-products that can open new markets for coal in both the utility 
and non-utility sectors. To achieve this objective, a project team 
was assembled consisting of the Institute of Gas Technology (IGT), 
an experienced process developer; Peabody Holding Co., repre- 
senting the largest coal producer in the United States; Bechtel 
National, inc., a worldwide engineering design firm; and Caterpillar, 
Inc., a large diesel engine manufacturer. This team has the neces- 
sary experience and corporate commitment to successfully 
commercialize advanced coal conversion technologies. 


22457 (DOE/METC—89/6107-Vol.1, pp. 332-340) Develop- 
ment of an advanced, continuous mild gasification process for 
the production of co-products. Ness, R.O. Jr. (Univ. of North 
Dakota, Grand Forks (USA)). USDOE Morgantown Energy 
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Technology Center, WV (USA). Jun 1989. DOE Contract AC21- 
87MC24267. (CONF-890666—Vol.1: 9. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 27-29 Jun 1989). In Proceedings of the ninth annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The primary objective of the EMRC/AMAX Mild Gasification pro- 
gram is to commercialize a process that will produce several 
value-added products from a high sulfur midwestern bituminous or 
a low sulfur subbituminous coal. Indiana No. 3 and Wyodak coal 
have been tested in a 1-lb/hr continuous fluidized bed reactor un- 
der a variety of atmospheres and temperatures. The data obtained 
from these tests is currently being used in the design and con- 
struction of a 100-lb/hr process development unit (PDU). This unit 
will provide engineering data for use in determining the technical 
and economic feasibility of commercial-scale mild gasification. 


22458 (DOE/METC—89/6107-Vol.1, pp. 341-348) Advanced 
concept for the production of co-products. Merriam, N.W. 
(Western Research Institute, Laramie, WY (USA)). USDOE Mor- 
gantown Energy Technology Center, WV (USA). Jun 1989. DOE 
Contract AC21-87MC24268. (CONF-890666—Vol.1: 9. annual gasi- 
fication and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Proceed- 
ings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

The objective of this program is to develop an advanced, contin- 
uous mild gasification process for which the relative quantities and 
properties of the products will make the concept economically and 
environmentally viable. 


22459 (DOE/METC-—89/6107-Vol.1, pp. 349-358) Upgrading 
of coal char from mild gasification. Jha, M.C. (AMAX Research 
& Development Center, Golden, CO (USA)); McCormick, R.L.; 
Berggren, M.H. USDOE Morgantown Energy Technology Center, 
WV (USA). Jun 1989. DOE Contract AC21-87MC24268 ;AC21- 
87MC24267. (CONF-890666—Vol.1: 9. annual gasification and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 27-29 Jun 1989). In Proceedings of the ninth annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

AMAX R&D Center is working as a subcontractor, with responsi- 
bilities for char upgrading studies, on two mild gasification projects. 
The first project is directed at Western subbituminous coal with the 
Western Research Institute (WRI) in Laramie, Wyoming, as prime 
contractor. The other project is directed at Midwestern bituminous 
coal with the University of North Dakota Energy and Minerals Re- 
search Center (UNDEMRC) in Grand Forks, North Dakota, as 
prime contractor. The objective of AMAX R&D’s work on these pro- 
jects is to develop economic processes for upgrading chars 
produced by mild gasification so that the technology can be com- 
mercialized during the next decade. The objectives are being 
accomplished by an evaluation of potential markets for upgraded 
char and through bench-scale process development work. 


22460 (DOE/METC-91/6118) Commercial gasifier tor IGCC 
applications study report. Notestein, J.E. USDOE Morgantown 
Energy Technology Center, WV (USA). Jun 1990. 290p. Sponsored 
by USDOE, Washington, DC (USA). Order Number DE91002051. 
Source: OSTI; NTIS; GPO Dep. 

This was a scoping-level study to identify and characterize the 
design features of fixed-bed gasifiers appearing most important for 
a gasifier that was to be (1) potentially commercially attractive, and 
(2) specifically intended for us in integrated coal gasification 
combined-cycle (GCC) applications. It also performed comparative 
analyses on the impact or value of these design features and on 
performance characteristics options of the whole IGCC system 
since cost, efficiency, environmental traits, and operability — on a 
system basis — are what is really important. The study also re- 
viewed and evaluated existing gasifier designs, produced a 
conceptual-level gasifier design, and generated a moderately ad- 
vanced system configuration that was utilized as the reference 





framework for the comparative analyses. In addition, technical is- 
sues and knowledge gaps were defined. 70 figs., 31 tabs. 


22461 (DOE/PC/70783-T5-Pt.2) Use of burner stabilized by 
radiation and conduction to study combustion of pulverized: 
Part 2, The pyrolysis (devolatilization) of pulverized coal in a 
thermally stabliized burner: Final report. Lior, N.; Churchill, 
S.W. Pennsylvania Univ., Philadelphia, PA (USA). 9 Aug 1990. 
260p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FG22-84PC70789. Order Number DE91010438. Source: 
OSTI; NTIS; GPO Dep. 

The behavior during heating and combustion may be qualitatively 
similar from coal to coal but quantitatively very different. An experi- 
mental system was developed in which pyrolysis could be studied 
separately from combustion. The apparatus simulated the thermal 
conditions experienced by particles of coal in a hot furnace under 
rates of heating as high as 3 x 10° K/s. A thermally stabilized 
burner (TSB), in which a flame from premixed ethane/air was stabi- 
lized by thermal feedback without recirculation of the products of 
reaction was utilized. Pyrolysis was carried out in the hot products 
of combustion of a stoichiometric mixture of ethane and air. 
Pseudo-steady-state combustion was used in the present work; the 
flame was allowed to drift very slowly, under constant gas/ 
operating conditions, from one location towards that corresponding 
to a stationary state, thus producing a continuous change in resi- 
dence time for the particles within the hot, inert gas. The loss in 
weight of the coal particles was determined in these experiments 
as a function of the residence time for particles of different size. A 
model was developed to predict the pyrolysis of coal in the TSB. 
The weight-loss, temperature and velocity of the particles were cal- 
culated from the coupled equations for the conservation of mass, 
momentum, and energy equations. 81 refs., 64 figs., 16 tabs. 


22462 (DOE/PC/79816-11) Slurry phase Fischer-Tropsch 
synthesis: Cobalt plus a water-gas shift catalyst: [Quarterly] 
report, October 1, 1990—-December 31, 1990. Chanenchuk, C.A.; 
Yates, |.C.; Satterfiekd, C.N. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). [1990]. 45p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC22-87PC79816. Order Number 
DE91013913. Source: OSTI; NTIS; GPO Dep. 

Experiments to study the cobalt-catalyzed and iron-catalyzed 
reactions of light 1-alkenes added to synthesis gas have been per- 
formed and analyzed. On cobalt, data have been obtained at 
220°C, 0.45 to 1.48 MPA and a synthesis gas flow rate between 
0.015 and 0.030 Ni/gcat/min with H2/CO feeds of 1.45 to 2.25. On 
fused iron, data were collected at 248°C, 0.79 to 1.48 MPa and a 
synthesis gas flow rate between 0.005 and 0.030 Ni/gcat/min of 
H./CO feeds of 0.5 to 1.5 CoH,y, C3H,, and 1-C4H, were added to 
the synthesis gas feed in concentrations ranging from 0.5 to 1.2 
mol. % of total feed. 1-Alkenes incorporate into growing chains on 
the catalyst surface of both catalysts, probably by initiating and/or 
terminating the chain growth process. Only ethene is believed to 
propagate chain growth significantly. The propensity of the 1- 
alkenes to incorporate decreases with increasing carbon number of 
the 1-aikene. The double-a behavior which is exhibited by most 
Fischer-Tropsch catalysts can be explained as the sum of two 
growth processes, one stepwise single-carbon growth and the 
other 1-alkene incorporation. Both alkene addition study data and 
the effects of process variables on the selectivity of Fischer- 
Tropsch catalysts can be explained within the framework of this 
theory. 19 refs., 12 figs., 2 tabs. 


22463 (DOE/PC/79928-T13) Solid superacids as coal! lique- 
faction catalysts: Quarterly report, April-June 1989. Tierney, 
J.W.; Wender, |. Pittsburgh Univ., PA (USA). Dept. of Chemical 
and Petroleum Engineering. [1989]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-87PC79928. Order 
Number DE91015068. Source: OST]; NTIS; GPO Dep. 

Direct coal liquefaction under mild conditions can be achieved by 
the use of strong acid catalysts. This research is aimed at explor- 
ing the possibility of mile coal liquefaction in the presence of solid 
superacids, especially oxides of iron, titanium, zirconium, and 
hafnium treated with sulfate ions. Fe.0,/SO,2- has been shown 
to be an impressively active catalyst in coal conversion at 400°C. 
Our objective is to find conditions under which Fe203/SO,?- and 
similar systems catalyze the conversion of coal at mild conditions 
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of temperature and pressure. To date, Fe2O3/SO,?-, Tiz/SO,4?-, 
ZrO2/SO,?- catalysts have been synthesized and characterized by 
XRD, BET, IR, acidity measurement, and sulfur analysis, and a 
comparison of the relative reactivity of these superacids for n- pen- 
tane isomerization and conversion of diphenyl ether and 
diphenylmethane in both batch and fixed bed reactor systems has 
been carried out. in this quarter we extended our study of pentane 
conversion and tested the above catalysts in hydrocracking of 
longer linear alkanes. We investigated the conversion of coal 
model compounds including diphenyimethane, dibenyl ether and 
phenyl benzyi ether at room temperature. We have started work on 
the conversion of coal at 400°C under hydrogen pressure using an 
Fe203/SO,?- catalyst. 3 refs., 3 figs. 


22464 (DOE/PC/79928-T14) Solid superacids as coal lique- 
faction catalysts: Quarterly report, J 1989. 
Tierney, J.W.; Wender, |. Pittsburgh Univ., PA (USA). Dept. of 
Chemical and Petroleum Engineering. [1989]. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-87PC79928. 
Order Number DE91015069. Source: OSTI; NTIS; GPO Dep. 

This research is aimed at exploring the possibility of liquefying 
coal at mild conditions using titanium, zirconium, iron, and hafnium 
treated with sulfate ions. Fe20,/SO,2- has been shown to be an 
impressively active catalyst in coal conversion at 400°C. A main 
objective is to find conditions under which Fe203/SO,?- and simi- 
lar superacid systems catalyze the conversion of coal at mild 
conditions of temperature and pressure. To date, Fe203/SO,?-, 
TiO2/SO4?-, ZrO2/SO,.2- and HfO2/SO,2- have been synthe- 
sized and characterized by XRD, BET, IR, acidity measurement, 
and sulfur analysis. A comparison of the relative reactivity of these 
superacids for n-pentane isomerization and conversion of dipheny! 
ether and diphenyimethane in both batch and fixed bed reactor sys- 
tems has been carried out. We explored the recent discovery that 
a platinum doped solid superacid, P/ZrO2/SO,?-, was capable of 
converting long chain n-paraffinic hydrocarbons to valuable prod- 
ucts, i.e. gasoline, jet fuel and lubricating oils. This has created a 
new route for fuels application of this type of solid superacid. Work 
continues on the direct liquefaction of coal using Fe202/SO,?- as 
well as solid superacids of tin, SnO2/SO,?-. 6 rets., 3 figs. 


22465 (DOE/PC/79937-T4) Sertal biological conversion of 
coal to liquid fuels: Final report. Arkansas Univ., Fayetteville, 
AR (USA). Dept. of Chemical Engineering. Feb 1991. 147p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC79937. Order Number DE91013564. Source: OSTI; 
NTIS; GPO Dep. 

it has been demonstrated recently that certain microorganisms 
may be used to directly convert coal into liquid products. Two cul- 
tures, LSC and H12, have been isolated which show the ability to 
solubilize both untreated and pretreated coais. The LSC culture, 
isolated from a lignite outcrop in Saline County, Arkansas, is capa- 
ble of converting 30 percent of untreated lignite in 28 hours. The 
LSC culture appears to be superior in terms of its solubilizing capa- 
bilities when compared to the H12 culture. Rapid biosolubilization 
of lignite has also been demonstrated at elevated temperatures 
without using expensive nutrients. Organisms were grown on 
inexpensive nutrients and added to various coals. Solubilization oc- 
curred in under 10 minutes when the temperature was increased to 
100°C. Water soluble coal products produced by the action of 
these coal solubilizing organisms LSC and H12 were obtained and 
used in a second biological process for conversion to alcoho! fuels. 
Alcohols and organic acids were produced from cultures obtained 
from sewage sludge and sheep rumen fluid. The sheep rumen cul- 
ture, in addition to producing alcohols and acids, was capable of 
totally eliminating color from the culture medium. Mixed bacterial 
consortia were obtained from the US Bureau of Mines, who ob- 
tained the cultures from abandoned coal mines into which sewage 
sludge had been previously deposited. These cultures were evalu- 
ated for their ability to solubilize coal or produce methane from 
solubilized coal. No biosolubilizing activity was noted, and methane 
production only occurred in samples where acetate or yeast extract 
had been added. 36 refs., 31 figs., 71 tabs. 


22466 (DOE/PC/79938-T5) Studies of coupled chemical 
methods: 


and catalytic coal conversion Fourteenth quarterly 
report and milestone status report, January 1991—March 1991. 
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Stock, L.M.; Chatterjee, K.; Ettinger, M. Chicago Univ., IL (USA). 
Dept. of Chemistry. 15 Apr 1991. 20p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC22-87PC79938. Order 
Number DE91014190. Source: OSTI; NTIS; GPO Dep. 

The removal of organic sulfur from several Illinois Basin coals 
and Rasa coal by strongly basic reagents under mild conditions 
was investigated. The strength of the base was an important 
factor, and Lochmann’s base (BASE), an equimolar mixture of n- 
butyllithium and potassium tert-butoxide, removed more organic 
sulfur than amides or alkoxides. The sulfur content of whole Illinois 
No. 6 coal (APCSP 3) was decreased from 4.9 to 1.6%, a reduc- 
tion of 67%, and the organic sulfur content of pyrite-free Illinois No. 
6 coal was decreased by 31% from 1.8 to 1.25% by BASE. The 
degree of sulfur removal from the other pyrite-free coals ranged 
from 1 to 26%. Reaciions with pure sulfur compounds and other 
observations suggest that BASE selectively removes sutlfidic sulfur 
from Illinois No. 6 coal. 18 refs. 5 tabs. 


22467 (DOE/PC/88800—-41) Stable carbon isotope analysis 
of coprocessing materials: Quarterly technical progress re- 
port, July 1~September 30, 1990. Lancet, M.S.; Winschel, R.A.; 
Burke, F.P. Consolidation Coal Co., Library, PA (USA). Research 
and Development Dept. Mar 1991. 93p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC22-88PC88800. Order 
Number DE91014060. Source: OSTI; NTIS; GPO Dep. 

Research on coprocessing materiais/products continued. Major 
topics reported here are described below. Microautoclave runs are 
described in which gases and insoluble organic matter produced 
from five coals and gases produced from three petroleum resids 
were analyzed to study feedstock/product selective isotopic frac- 
tionation. Selective isotopic fractionation was further explored 
through isotope analysis of the feed New Mexico coal and products 
from a continuous coal liquefaction run (HRI CC-10 or 227-68). 
Feeds (Texas lignite/Maya VSB) and products from two HRI contin- 
uous coprocessing runs (227-54 and 238-12) were analyzed. The 
results were corrected for selective isotopic fractionation and car- 
bon sourcing was performed for the product fractions. "H-NMR and 
phenolic ~-OH determinations are reported for all continuous unit 


sampies obtained under this contract. 13 refs., 17 figs., 40 tabs. 


22468 (DOE/PC/88800-43) Stable carbon isotope analysis 
of coprocessing materials: Final technical report. Winschel, 
R.A.; Lancet, M.S.; Burke, F.P. Consolidation Coal Co., Library, PA 
(USA). Research and Development Dept. Apr 1991. 123p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88800. Order Number DE91014628. Source: OSTI; 
NTIS; GPO Dep. 

This is the final report which was a thirty-four month project con- 
ducted to develop and demonstrate stable carbon isotope analysis 
as a method to quantitatively distinguish the source of carbon in 
products of coal/petroleum coprocessing. The work included 
assessing precision, accuracy, the range of application and the sig- 
nificance of selective isotopic fractionation effects. A method was 
devised to correct for selective isotopic fractionation errors. The 
method was demonstrated through application with samples from 
twelve continuous-unit coprocessing tests. A data base of carbon 
isotope analyses is appended. 21 refs. 


22469 (DOE/PC/88811-T3) Fundamental reaction pathways 
during coprocessing: Fourth quarterly and annual technical 
progress and milestone schedule and status report. 
Stock, L.M.; Gatsis, J.G. Chicago Univ., IL (USA). 30 Sep 1989. 
18p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88811. Order Number DE91014631. Source: OSTI; 
NTIS; GPO Dep. 

Our former experiments regarding the reactions of Illinois No. 6 
coal, Wyodak coal, Lloydminster resid and Hondo resid with 
tetralin-d;2_ diphenylmethane, 1,3-diphenylipropane, and 1,3- 
dimethyinaphthalene established that these fossil fue! materials are 
reactive in exchange reactions, in free radical promoted decompo- 
sition reactions and to a much lesser extent in hydrodemethylation 
reactions. This quarter we have started coprocessing reactions of 
these materials under conditions similar to those that we have 
used in the earlier experiments. The reactions that were carried out 
were preliminary studies to gain perspective on the experimental 
procedures that are to be used to study the behavior of the fossil 
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fuel components under the reaction conditions that have been 
used in the earlier experiments. Results have given some informa- 
tion about the effect of some reaction parameters, such as time, 
catalyst concentration, and gaseous atmospheres on coal conver- 
sion and on the composition of the soluble products. We have also 
prepared some modified coal samples to use in the coprocessing 
reactions. Indeed some coal alkylation reactions were also carried 
out in the former quarters. As a result of the earlier work and the 
current work, we have established a convenient procedure used for 
the preparation of the modified coal samples is given in this quar- 
terly report. 15 refs., 2 tabs. 


22470 (DOE/PC/88811-T5) Fundamental reaction pathways 
during coprocessing: Sixth quarterly technical progress report 
and milestone schedule and status report. Stock, L.M.; Gatsis, 
J.G.; Ceylan, K. Chicago Univ., IL (USA). 31 Mar 1990. 25p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88811. Order Number DE91014633. Source: OSTI; 
NTIS; GPO Dep. 

Two coals (Illinois No. 6 and Wyodak) and two resids (Lloydmin- 
ster vacuum bottoms and Hondo vacuum bottoms) are being 
co-processed in our autoclave screening test in a deuterium atmos- 
phere to determine the quantity of dihydrogen utilized in 
co-processing and its selectivity among the oils, resins and as- 
phaitenes. That work is continuing. This report centers on a 
complete analysis of hydrogen atom transfer reactivity of the coals 
and resids. 23 refs., 5 tabs. 


22471 (DOE/PC/88811-T6) Fundamental reaction pathways 
during coprocessing: Seventh quarterly status and milestone 
report. Stock, L.M.; Gatsis, J.G. Chicago Univ., IL (USA). 30 Jun 
1990. 14p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-88PC88811. Order Number DE91014634. Source: 
OSTI; NTIS; GPO Dep. 

Coal petroleum resid coprocessing is a novel application of direct 
coal liquefaction which has potential for technical and cost im- 
provement. Coprocessing of petroleum resid with coal can be 
considered as a bridge between coal liquefaction and hydrocrack- 
ing. Several earlier studies indicated that coprocessing involves the 
simultaneous upgrading of coal and heavy oils. Previous batch au- 
toclave studies showed that coprocessing of Illinois No. 6 coal and 
Wyodak coal with Lioydminster resid and Hondo resid increased 
the liquefaction yields of these coals. Much effort has been spent 
to elucidate the mechanism of the hydrogen atom transfer reac- 
tions from the donor solvent to various coal structures, but similar 
studies for coprocessing, up to the present, are not adequate and 
the reaction pathways involved in coprocessing are still largely ob- 
scure. A better understanding of chemistry of the coprocessing 
reaction is essential for development and improvement of ¢crjaro- 
cessing technology. In order to gain insight into this problem, batch 
autoclave studies were carried out using Illinois No. 6 coal and 
Wyodak coal with LLoydminister resid and Hondo resid under a 
dideuterium atmosphere in order to study the mechanism of incor- 
poration using quantitative NMR methods. 5 refs., 2 figs., 5 tabs. 


22472 (DOE/PC/88811-T7) Fundamental reaction pathways 
during coprocessing: Quarterly technical progress report No. 
8 and milestone status report. Stock, L.M.; Gatsis, J. Chicago 
Univ., IL (USA). 30 Sep 1990. 32p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC22-88PC88811. Order Number 
DE91014635. Source: OSTI; NTIS; GPO Dep. 

Coal petroleum resid coprocessing is a novel application of direct 
coal liquefaction which has potential for technical and cost 
improvement. A better understanding of the chemistry of the copro- 
cessing reaction is essential for the development and improvement 
of coprocessing technology. In order to gain insight into this prob- 
fem, batch autoclave studies were carried out using Illinois No. 6 
coal and Wyodak coal with Lloydminster resid and Hondo resid 
under a dideuterium atmosphere to study the mechanism of incor- 
poration. Quantitative deuterium nuclear magnetic resonance 
methods were used analyze the liquid products, and gas 
chromatography-mass spectrometry was used to analyze the gas 
products. The data is presented. 8 refs., 13 figs., 6 tabs. 


22473 (DOE/PC/88813-T6) A solid-state NMR study of con- 
densation/retrograde reactions during coal liquefaction: 





Quarterly progress report, October 1, 1989-December 31, 
1989. Miknis, F.P. Western Research Inst., Laramie, WY (USA). 
[1989]. 16p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-88PC88813. Order Number DE91014405. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this work is to perform an NMR study of the 
aromaticity in coals, coal derived products and/or model com- 
pounds generated by pyrolysis and thermal solubilization of coal in 
the presence of a hydrogen donor solvent. Cross Polarization with 
Magic-Angle Spinning (CP/MAS) will be used to measure the car- 
bon aromaticity, and Combined Rotation and Multiple Pulse 
Spectroscopy (CRAMPS) NMR techniques will be used to measure 
the hydrogen aromaticity. From these NMR measurements the aro- 
matic hydrogen-to- carbon ratio will be obtained and used to study 
condensation/retrograde reactions during coal liquefaction. The 
study consists of the following tasks: develop NMR methods to de- 
termine aromatic carbon by CP/MAS and aromatic hydrogen by 
CRAMPS for low hydrogen containing organic solids such as coals, 
and coal residues; characterize the feasibility of applying the NMR 
methods for quantitative measurements in coals; and analyze se- 
lected samples of coals and coal-derived products to demonstrate 
applicability of the NMR methods to study-coal liquefaction. 5 refs., 
7 figs., 1 tab. 


22474  (DOE/PC/88813-T7) A solid-state NMR study of con- 
Gensation/retrograde reactions during coal liquefaction: 
Quarterly progress report January 1, 1990—March 31, 1990. 
Miknis, F.P. Western Research Inst., Laramie, WY (USA). [1990]. 
15p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88813. Order Number DE91014406. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this work is to perform an NMR study of the 
aromaticity in coals, coal derived products and/or compounds gen- 
erated by pyrolysis and thermal solubilization of coal in the 
presence of a hydrogen donor solvent. Cross Polarization with 
Magic-Angle Spinning (CP/MAS) will be used to measure the car- 
bon aromaticity, and Combined Rotation and Multiple Pulse 
Spectroscopy (CRAMPS) NMR techniques will be used to measure 
the hydrogen aromaticity. From these NMR measurements the aro- 
matic hydrogen-to- carbon ratio will be obtained and used to study 
condensatior/retrograde reactions during coal liquefaction. The 
study consists of four tasks: (1)develop NMR methods to determine 
aromatic carbon by CP/MAS and aromatic hydrogen by CRAMPS 
for low hydrogen containing organic solids such as coals, and coal 
residues; (2) characterize the feasibility of applying the NMR 
method for quantitative measures in coals; (3) analyze selected 
samples of coals and coal-derived products to demonstrate applica- 
bility of the NMR methods to study coal liquefaction, and (4) report 
the results to the Department of Energy. 4 refs., 5 figs., 2 tabs. 


22475 (DOE/PC/88930-T10) Bimetailic promotion of coop- 
erative hydrogen transfer and heteroatom removal ifi coal 
liquefaction: Quarterly summary. Eisch, J.J. State Univ. of New 
York, Binghamton, NY (USA). 1 Apr 1991. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-88PC88930. 
Order Number DES1014643. Source: OSTI; NTIS; GPO Dep. 

The ultimate objective of this research is to uncover new cat- 
alytic processes for the liquefaction of coal and for upgrading 
coal-derived fuels by removing undesirable organosulfur, organoni- 
trogen and organooxygen constituents. Basic to both the 
liquefaction of coal and the purification of coals liquids is the trans- 
fer of hydrogen from such sources as dihydrogen, metal hydrides 
or partially reduced aromatic hydrocarbons to the extensive aro- 
matic rings in coal itself or to aromatic sulfides, amines or ethers. 
This study is exploring how hydrogen-transfer processes might be 
catalyzed by soluble, low-valent trasition metal complexes and/or 
Lewis acid under moderate conditions of temperature and pres- 
sure. This quarter the following aspects of our research program 
received attention: (1) inauguration of studies aimed at assessing 
the synergistic effect of nickel(0) complexes, combined with 
organoaluminum Lewis acids, in promoting hydrogen transfer and 
heteroatom removal in organic substrates; (2) further investigation 
of the effect of ligands in activating nickel(0) complexes for the 
rupture of carbon-heteroatom linkages (C-E, where E = boron, ni- 
trogen, sulfur, halogen and oxygen); and (3) attempts to detect, 
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trap and synthesize independently the nickel intermediates respon- 
sible for hydrogen transfer and heteroatom removal in the 
foregoing processes. 


22476 (DOE/PC/88942-—10) Novel supports for coal lique- 
faction catalysts: Quarterly report No. 10, December 1, 
1990—February 28, 1991. Haynes, H.W. Jr. Wyoming Univ., 
Laramie, WY (USA). Dept. of Chemical Engineering. 27 Mar 1991. 
30p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-88PC88942. Order Number DE91013900. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this research are first to construct a Catalytic 
Coal Liquefaction Microreactor (CCLM) and then to use this unit to 
screen catalysts prepared from novel and/or modified supports for 
coal liquefaction applications. Run lengths will be sufficient to give 
a measure of catalyst-deactivation rate. Modified supports will in- 
clude aluminas treated with alkali and alkaline earth metals and 
halogens. Novel supports will include carbons, single component 
oxides and composite oxides. Throughout this work, efforts wili be 
made to correlate coking tendency with catalyst acidity measure- 
ments. Pore structures of all catalyst samples, both fresh and 
spent, will be monitored routinely. Preliminary analyses of thermal 
and catalytic hydrotreating data from the ebullated bed microreac- 
tor are presented. No correction is needed for thermal HDN 
reactions. Thermal HYD reactions may contribute about 5-10% to 
the overall (thermal + catalytic) HYD reaction rate. A crude kinetics 
model was developed from the thermal data and used to correct 
the observed HYD reaction rate for thermal reactions. A modifica- 
tion to the feed-tank — pump inlet assembly has resulted in greatly 
improved material balances. The total material balances for an ex- 
tensive process variable run (22 balance periods) were all within 
100 + 2%. 7 refs. 


22477 (DOE/PC/89771-5) Mechanism of hydrodenitrogene- 
tion (Part 5) x-ray diffraction of molybdenum catalysts: Fifth 
quarter report, October 1—December 31, 1990. Miranda, R. 
Louisville Univ., KY (USA). Dept. of Chemical Engineering. [1990]. 
13p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89771. Order Number DE91013853. Source: OSTI; 
NTIS; GPO Dep. 

Efficient nitrogen removal from heterocyclic aromatics in liquid fu- 
els calls for the development of catalysts with better HDN activity 
than is available with the traditional HDS catalysts. In this project it 
is proposed that the selectivity of the HDN reaction can be affected 
by an alteration of the catalyst acidity since it is possible that an 
acidic Hofmann-like deamination pathway is operative in parallel 
with the hydrogenolysis of saturated C-N—C bonds. To understand 
better the role of acidic sites in the presence of hydrogenation and 
hydrogenolysis sites, molybdena was supported on a series of 
acidic aluminas, and the resulting new acidity and molybdic phases 
were characterized. X-ray diffraction was utilized to determine the 
nature of the supported phases of Mo over silica, alumina and 
silica-aluminas. After impregnation and calcination, the oxidic 
molybdena formed dispersed species (probably of the dioxo type) 
over gamma-alumina, and dispersed agglomerates of MoO; over 
silica. However, on silica-alumina, molybdate was found to interact 
so strongly with the aluminum cations that it formed Alo(MoO,)s, 
possibly by corrosive chemisorption during impregnation, or by Al 
diffusion into molybdena during calcination. After a treatment of ed- 
ucation of reduction with hydrogen at 500°C, highly dispersed Mo 
species are formed. These species are x-ray amorphous. Having 
been derived from different precursors, those species have differ- 
ent reducibility and acidity for different support compositions. 8 
refs., 4 figs. 


22478 (DOE/PC/83772-T3) Applications of micellar enzy- 
mology to clean coal technology: Sixth quarterly report. 
Walsh, C.T. Boston Univ., MA (USA). School of Medicine. 24 Apr 
1991. 38p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-89PC89772. Order Number DE91014186. Source: 
OSTI; NTIS; GPO Dep. 

This project is designed to develop methods for precombustion 
coal remediation by implementing recent advances in enzyme bio- 
chemistry. The novel approach of this study is incorporation of 
hydrophilic oxidative enzymes in reverse micelles in an organic sol- 
vent. Enzymes from commercial sources or microbial extracts are 
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being investigated for their capacity to remove organic sulfur from 
coal by oxidation of the sulfur groups, splitting of C-S bonds and 
loss of sulfuric acid (Figure 1). Dibenzothiophene (DBT) and 
ethylphenylsulfide (EPS) are serving as models of organic sulfur- 
containing components of coal in initial studies. A goal of this 
project is to define a reverse micelle system that optimizes the 
catalytic activity of enzymes toward desulfurization of model com- 
pounds and ultimately coal samples. Among the variables which 
will be examined are the surfactant, the solvent, the water: surtac- 
tant ratio and the pH and ionic strength of the aqueous phase. 11 
refs., 2 figs., 3 tabs. 


22479 (DOE/PC/89781-6) A novel coal feeder for produc 
tion of low sulfur fuel: Quarterly technical process report, 
January 1, 1991—April 1, 1991. Khang, S.J.; Lin, L. Cincinnati 
Univ., OH (USA). Dept. of Chemical Engineering. [1991]. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89781. Order Number DE91014764. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this project is to study the feasibility of an ad- 
vanced desulfurization concept in a coal feeder. The coal feeder 
reactor contains two screws. The inner screw feeder acts as a coal 
pyrolizer and the outer screw feeder acts as a desulfurizer with hot 
calcined limestone pellets or other renewable sorbent pellets. In 
this quarter, the following tasks have been performed: (1) deter- 
mine the product distribution of pyrolysis, (2) determine the sulfur 
distribution in char, tar and gas, (3) study the pyrolysis kinetics on 
the dual-screw reactor, and (4) study desulfurization under pyroly- 
sis condition. Some preliminary conclusion have been obtained: (1) 
the devolatization process can be simulated by a first-order reaction 
assumption, (2) as the reaction temperature increased, the product 
ratio of tar to gas decreased, (3) the desulfurization rate increases 
quickly with temperature, and (4) the concentration of H2S in pyroi- 
ysed gas dose not change with residence time. 5 figs., 3 tabs. 


22480 (DOE/PC/89783-T2) Fundamental studies of cat- 
alytic processing of synthetic liquids: Quarterly progress 
report, January 1, 1991—March 31, 1991. Watson, P.R. Oregon 
State Univ., Corvallis, OR (USA). 24 Apr 1991. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-89PC89783. 
Order Number DE91014064. Source: OSTI; NTIS; GPO Dep. 

This project revolves around understanding the fundamental pro- 
cesses involved in the catalytic removal of harmful oxygenated 
organics present in coal liquids. We are modelling the complex 
type of sulfided Mo catalyst proposed for these reactions with sim- 
ple single crystal surfaces. These display a controlled range and 
number of reaction sites and can be extensively characterized by 
surface science techniques. We then investigate the reaction path- 
ways for representative simple oxygenates upon these surfaces. 
The reaction of furan on sulfided Mo(110) closely resembles that 
on the (100) surface, consisting mainly of fragmentation. Some 
differences in detail are apparent that need further study. After pre- 
dosing with hydrogen, or in a hydrogen (deuterium) atmosphere 
(up to 5 x 10 7 torr), the reaction pathways for furan change lit- 
tle, though there is evidence for the production of surface formyl 
radicals. We will attempt to induce HDO activity by using (a) using 
higher Hz pressures and (b) performing reactions on a preformed 
C/S/H, surface layer. 2 refs., 3 figs. 


22481 (DOE/PC/89851-T3) Cooperative research in coal 
liquefaction infratechnology and generic technology develop- 
ment: Quarterly report, November 1, 1989—January 31, 1990. 
Huffman, G.P.; Sendiein, L.V.A. Consortium for Fossil Fuel Lique- 
faction Science, Lexington, KY (USA). [1990]. 110p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FC22-89PC89851. 
Order Number DE91014997. Source: OSTI; NTIS; GPO Dep. 
Cooperative research programs in coal liquefaction are pre- 
sented. Major topics include: bioprocessing of coal; materials 
characterization study of liquefaction processes; catalysis; pyrolysis; 
depolymerization; coprocessing; and integrated liquefaction. (CBS) 


22482 (DOE/PC/89877-5) Catalyst dispersion and activity 
under conditions of temperature-staged liquefaction: Techni- 
cal progress report, October~December 1990. Davis, A.; 
Schobert, H.H.; Mitchell, G.D.; Artok, L. Pennsylvania State Univ., 
University Park, PA (USA). Energy and Fuels Research Center. 
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Mar 1991. 96p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC22-89PC89877. Order Number DE91013841. 
Source: OSTI; NTIS; GPO Dep. 

Liquefaction experiments have been performed on preswollen- 
coals with and without catalyst at a temperature of 275°C. Without 
catalyst, solvent treatment increased conversion mainly through an 
increase in oil+gas. This can be attributed to the deformation of 
coal and disruption of non-covalent bonds in the coal network by 
solvent treatment. Sulfided catalysts provided higher total conver- 
sion than those of non-sulfided catalysts (Mo(CO), and Fe(CO)s in 
Hz) at 275°C. However, FeSO, did not show activity under the 
same conditions. Solvent treatment slightly increased total conver- 
sion with sulfided catalyst relative to unswollen coals. Petrographic 
analysis of the feed coals and residues of HRI Run CC-6 indicates 
that very little reactive material (vitrinite) remains unconverted fol- 
lowing runs with uncleaned Illinois #6 feed coal, with feed coal 
cleaned by oil agglomeration, or under more severe processing 
conditions. Reduction in the proportion of lowest reflecting residual 
material following the more severe processing conditions may indi- 
cate that not only has the vitrinite undergone a slightly improve 
hydrogenation, but also that some of the lower reflecting semifusi- 
nite may have undergone dissolution. 53 figs., 9 tabs. 


22483 (DOE/PC/90012-10) Hydrodynamics of the three- 
phase slurry Fischer-Tropsch bubble column reactors: Final 
report. Bukur, D.B.; Daly, J.G.; Patel, S.A. Texas A and M Univ., 
College Station, TX (USA). Dept. of Chemical Engineering. Sep 
1990. 338p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-86PC90012. Order Number DE91014240. Source: 
OSTI; NTIS; GPO Dep. 

This report describes results of a study on hydrodynamics of 
three-phase bubble columns for Fischer-Tropsch synthesis. Experi- 
ments were conducted in two stainless bubble columns of 0.05 m 
and 0.21 m in diameter and 3 m tall, at 265°C and atmospheric 
pressure using nitrogen gas and two types of liquid medium (hy- 
drotreated reactor wax designated FT-300, and raw reactor wax 
from fixed bed rectors at SASOL). The effects of solids types (iron 
oxide and silica), concentration (0-30 wt %), size (0-5 um and 20- 
44 pm), slurry (liquid) velocity (up to 0.02 m/s) on the gas holdup 
and axial solids concentration profiles, were investigated. Phase 
volume fractions were determined using conventional (differential 
pressure measurements together with determination of slurry con- 
centration along the column) and novel (dual energy nuclear 
density gauge) experimental techniques. Bubble size distribution 
and the Sauter mean bubble diameter were obtained using the dy- 
namic gas disengagement (DGD) method. Flow regime transitions 
in both columns were determined using statistical analysis of both 
pressure and density fluctuations. Correlations for prediction of gas 
holdups and axial solids dispersion coefficient have been devel- 
oped from experimental data obtained in this study. Data needed 
for calculation of the gas-liquid interfacial area (average gas holdup 
and Sauter mean bubble diameter) have been presented and can 
be used to estimate the mass transfer rate in slurry bubbie column 
reactors. 105 refs., 19 figs., 38 tabs. 


22484 (DOE/PC/90047-2) Synthesis of octane enhancers 
during slurry-phase Fischer Tropsch: Quarterly technical 
progress report No. 2, January 1—March 31, 1991. Marcelin, G. 
Akamira Instruments, Inc., Pittsburgh, PA (USA). 22 May 1991. 
35p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-90PC90047. Order Number DE91014638. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this project is to investigate three possible 
routes to the formation of ethers, in particular methyl tert-butyl 
ether (MTBE), during slurry phase Fischer-Tropsch (FT) reaction. 
The three reaction schemes to be investigated are: Addition of 
isobutylene during the formation of methanol and/or higher alcohols 
directly from CO and H> during slurry-phase Fischer-Tropsch; addi- 
tion of isobutylene to FT liquid products including alcohols in a 
slurry-phase reactor containing an MTBE or other acid catalyst; 
and addition of methanol to slurry phase FT synthesis making 
iso-olefins. Work conducted during the second quarter has concen- 
trated in two specific areas (1) the construction of a 
laboratory-scale bubble column siurry reactor (BCSR) for use in the 





study of each of the three routes defined above, and (2) initial se- 
lection, characterization and screening of zeolite catalysts for 
schemes 1 and 2 above. The design of the reactor was completed 
in the last quarter and its design described in Quarterly Report No. 
1. Various catalysts suitable for reaction schemes 1 and 2 have 
been identified. 4 figs., 9 tabs. 


22485 (DOE/PC/90176-T24) Genetic engineering of sulfur- 
degrading Sultolobus: Technical [quarterly] report, December 
1, 1990—February 28, 1991. Ho, N.W.Y. (Purdue Univ., Lafayette, 
IN (USA). Lab. of Renewable Resources Engineering). illinois 
Dept. of Energy and Natural Resources, Springfield, IL (USA). 
[1991]. 10p. Sponsored by USDOE, Washington, DC (USA); Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (USA). 
DOE Contract FG22-90PC90176. Order Number DE91014050. 
Source: OSTI; NTIS; GPO Dep. 

Recent studies have shown that some microorganisms can play 
a significant role in removing the sulfur compound from coal. 
Sulfolobus acidocaldarius and related species are such microor- 
ganisms. The objective of this project is to develop a genetic 
transformation system for Sulfolobus species so that they could be- 
come the ideal host to overproduce homologous and heterologous 
enzymes that are most effective for the removal of sulfur from coal, 
particularly organic sulfur. Last quarter, we have identified three 
chemicals that can inhibit the growth of S. Acidocaidarius. These 
chemicals can be part of the selection system for the development 
of a transformation system for S. acidocaldarius. Due to the fact 
that Sulfolobus shibatae B12 becomes increasingly more attractive 
as a host for housing genes encoding desulfurization enzymes, in 
this period we also studied the affect of these three chemicals to 
growth of S. shibatae B12. We found that S. shibatae B12 is also 
sensitive to these chemicals. This quarter we succeeded in the iso- 
lation and purification of the double-stranded DNA virus from S. 
shibatae B12. Furthermore, the individual EcoR! and BamH1 frag- 
ments of the virus have also been cloned into pUC19 plasmid. 
These plasmids will be used for the construction of the final E. coli- 
Sulfolobus shuttle vector. 5 Flurouracil (SFU) is one of the 
chemicals that inhibit growth of Sulfolobus. Resistance strain of S. 
acidocaldarius to 5FU has also been isolated. DNA from the 5FU 
resistance strain has also been isolated. 2 figs. 


22486 (DOE/PC/90176-T25) Ultrasound-promoted chemical 
desulturization of Illinois coals: Technical [quarterly] report, 
December 1, 1990—February 28, 1991. Chao, S.S. (institute of 
Gas Technology, Chicago, IL (USA)); Mensinger, M.C. Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (USA). [1991]. 
22p. Sponsored by USDOE, Washington, DC (USA); lilinois Dept. 
of Energy and Natural Resources, Springfield, IL (USA). DOE Con- 
tract FG22-90PC90176. Order Number DE91014049. Source: 
OSTI; NTIS; GPO Dep. 

This work investigates chemical reactions that remove organic 
sulfur from coal using ultrasound at relatively mild conditions. Dur- 
ing the first quarter two model coals, benzyl sulfide (DBS) and 
dibenzothiophene (DBT) impregnated on a carbon substrate, and 
two coals from the Illinois Basin Coal Sample Program (IBCSP) 
were prepared and characterized, and ready for the subsequent 
ultrasound-promoted desulfurization tests. A number of agents, oxi- 
dizing chemicals and hydroperoxide precursors, were selected to 
react with organic sulfur in a variety of aqueous and nonaqueous 
media. During the second quarter 60 desulfurization survey tests 
on two model and one IBCSP (IBC-101) coal samples were con- 
ducted in an open vessel under mold ultrasonic conditions. Tests 
on IBC-101 coals were conducted only under mild conditions 
(30°C). No organic sulfur removal was observed. However, a sig- 
nificant amount of pyrite was removed in these tests. Hydrogen 
peroxide seems to be a superior agent to TBPO and ozone for 
pyrite removal. 8 refs., 6 tabs. 


22487 


(DOE/PC/90176-T26) Chemical coal cleaning using 
selective oxidation: Technical [quarterly] report, December 1, 
1990—February 28, 1991. Paimer, S.R. (Southern Iilinois Univ., 
Carbondale, IL (USA)); Hippo, E.J. Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (USA). [1991]. 23p. Sponsored 
by USDOE, Washington, DC (USA); Illinois Dept. of Energy and 
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Natural Resources, Springfield, IL (USA). DOE Contract FG22- 
90PC90176. Order Number DES1014048. Source: OSTI; NTIS; 
GPO Dep. 

The combustion of high sulfur coals contributes substantially to 
the problems associated with acid rain. Current and pending clean 
air legislation is designed to reduce this problem by cutting the lev- 
els of sulfur dioxide that may be released into the atmosphere. 
These new laws prevent the direct and efficient utilization of many 
important lilinois coals reserves which, unfortunately are high in 
sulfur. This may present the already troubled Illinois coal industry 
with a difficult future if solutions to the sulfur problem are not 
found. During this quarter samples of IBCSP coals 101 and 106 
have been obtained and aliquots ground to different particle sizes. 
Proximate, total sulfur, BTU and particle size distributions have 
been performed on these samples. In addition desulfurization stud- 
ies have been performed in which particle size distributions have 
been performed on these samples. In addition desulfurization stud- 
ies have been performed in which particle size, reaction time and 
reaction temperature parameters were varied. Results obtained to 
data support the following the preliminary conclusions: (1) samples 
of IBC 101 and 106 can be desulfurized to levels of 40 and 50% 
respectively at room temperature. (2). In addition to removing sulfur 
peroxyacetic acid can be used to improve the ash contents of the 
coals. (3). although most of the sulfur removal can be attributed to 
pyrite removal, some organic sulfur removal has been observed. 
(4). The peroxyacetic acid oxidation of coal may be an alternative 
method for the determination of organic sulfur contents. (5). in- 
creasing the reaction temperature enhances both rate and level of 
desulfurization, (6). No or very little improvement in the levels of 
desulfiruzation were achieved by grinding to very small particle 
sizes. Although this conciusion is based on only room temperature 
results it is significant and indicates that expensive grinding may 
not be necessary. 12 figs., 2 tabs. 


22488 (DOE/PC/90176-T27) New reagents for coal desulfu- 
rization: Technical 1, 1990-February 28 
1991. Kalembasa, S. (Eastern Illinois Univ., Charleston, a (USA)): 
Olson, D.; Wang, Shan; Warfel, L. lilinois Dept. of Energy and Nat- 
ural Resources, Springfield, IL (USA). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (USA); Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (USA). DOE Contract FG22- 
90PC90176. Order Number DE91014047. Source: OSTI; NTIS; 
GPO Dep. 

In this project, possible new reagents and reactions to remove 
organic sulfur from coal are being evaluated. Reagent screening 
and development reactions utilize substitute thiophenes plus aryl 
and alkyl sulfides as the initial models for organic sulfur com- 
pounds in coal. The organosulfur compounds in solvent extracts of 
Illinois coals will serve as second generation models for the 
organic sulfur found in coal. The reagent formed by sodium boro- 
hydride reduction of nickel chloride in ethanol “nickel boride” was 
shown to convert several organic sulfur compounds to the corre- 
sponding hydrocarbon at 50-78°C, 1 atmosphere pressure within 2 
hours. To date the best conversion is a 31% conversion of 
dibezothiophene (DBT) to biphenyl. Benzothiophene, benzyl sul- 
fide, and octyl! sulfide are all desulfurized to lesser extents although 
reactions have not been optimized in terms of temperature or 
reagents. Possible soluble reagents based on this system and 
other nicke! salts are under investigation. The partial reduction 
product form DBT, 2-phenylthiophenoi, is formed in addition to 
biphenyl when DBT is reduced with Ni/Al alloy and NaOH or with 
K/THF and electron transfer agents. An authentic sample of this 
thiol was synthesized for identification and use in future desulfur- 
ization reactions. 7 refs., 3 tabs. 


22489 (DOE/PC/90176-T29) Dewatering studies of fine 
clean coal: Technical [quarterly] report, December 1, 1990- 
28, 1991. Parekh, B.K. (Kentucky Univ., Lexington, KY 
(USA). Center for Applied Energy Research). Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (USA). [1991]. 25p. 
Sponsored by USDOE, Washington, DC (USA); Illinois Dept. of En- 

ergy and Natural Resources, Springfield, IL (USA). DOE Contract 
FG22-90PC90176. Order Number DE91014045. Source: OSTI; 
NTIS; GPO Dep. 
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The main objective of the present research program is to study 
and understand dewatering characteristics of ultra-fine clean coal 
and to develop process parameters to effectively reduce the 
moisture to less than 20 percent in the clean coal product. The re- 
search approach under investigation utilizes synergistic effect of 
metal ions and surfactant to lower the moisture of clean coal using 
conventional vacuum dewatering technique. During this contract 
period adsorption of di-, tri-, and tetra-valent metal ions, and oc- 
tadecylamine onto the clean coal was studied. The adsorption of 
divalent copper ions provided three charge reversal points (or zero- 
point-of-charges) for the clean coal. The lowest amount of moisture 
in the filter cake was obtained near the two charge reversal points 
of the copper-coal system. For the tri-valent aluminum ions and 
tetra-valent titanium ions one charge reversal, at pH 8.0 and pH 
5.0 was observed, respectively. The moisture in the filter cake was 
lowest near the zero point of charge (ZPC) or both the metal ions. 
Adsorption of octadecylamine onto the coal provided one ZPC at 
pH ~7. 0. However, moisture content of the filter cake was not sig- 
nificantly lowered at this pH Morphology of the filter cake obtained 
without the addition of metal ions or surfactant, showed segrega- 
tion of large particle at the bottom of filter cake. Efforts are in 
progress to determine effect of combining metal ions and various 
(nonionic and anionic) surfactant on filtration, and utilizing a better 
approach to study the in-situ morphology of the filter cake. 13 figs. 


22490 (DOE/PC/90293-3) [High temperature membranes 
for H2S and SO, separations]: Quarterly progress report, Jan- 
uary 1, 1991—April 30, 1991. Winnick, J. Georgia Inst. of Tech., 
Atlanta, GA (USA). School of Chemica! Engineering. [1991]. 24p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90293. Order Number DES1014636. Source: OSTI; 
NTIS; GPO Dep. 

Work continued on the application of membranes for H2S and 
SO. separations. Several major accomplishments were achieved 
during the present reporting period. First, a viable electrode was 
identified and tested, both for stability and cell performance. Sec- 
ond, particle size distributions were determined for the candidate 
matrix materials, allowing a better understanding of which materials 
will yield high quality membranes. Third, a long duration run was 
completed at substantially higher current densities, proving the ef- 
fectiveness of SigN, as a matrix and the lithiated nickel oxide as 
an electrode. 10 figs. 


22491 (DOE/PC/90304—1) The effect of selective absorp- 
tion on coal conversion: [Quarterly] report for the period of 
September, 1990—January 1991. Larsen, J.W.; Lazarov, L. Lehigh 
Univ., Bethlehem, PA (USA). Dept. of Chemistry. Jan 1991. 19p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90304. Order Number DE91014729. Source: OSTI; 
NTIS; GPO Dep. 

Objectives of this program are to: determine the importance of 
the presence of added hydrogen donor compounds within the coal 
in the first stage of direct liquefaction processes; and determine the 
composition of the solvent absorbed by and present within the coal 
in the first stage of direct coal liquefaction. This quarter, work has 
concentrated on (1) The study of the conversions of Argonne coals 
in tetralin and 2-t-butyitetralin and comparison of the following: 
conversion to soluble products, product molecular weight distribu- 
tions, and product structure. Hydrogen donated by both solvents 
will be measured by gas chromatrography and the same technique 
will be used to establish the amount of dealkylation of 2-t- butylte- 
tralin. Reactions will be run at several temperatures for varying 
time. (2) Selective recycle solvent absorption. Argonne Coals will 
be exposed to recycle solvents at several elevated temperatures 
and the non-absorbed portion of the solvent will be separated by 
filtration. The composition of the whole oil and non-absorbed por- 
tion will be analyzed spectroscopically and chromatographically 
and compared to determine the composition of the recycle oil dis- 
solved in the coal. 8 refs., 8 figs., 3 tabs. 


22492 (DOE/PC/90305-T2) Probe molecule studies: Active 
species in alcohol synthesis: Quarterly report No. 2, January 
1991—March 1991. Blackmond, D.G.; Wender, |. Pittsburgh Univ., 
PA (USA). Dept. of Chemical and Petroleum Engineering. Apr 
1991. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
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Contract FG22-90PC90305. Order Number DE91014721. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this research is to develop a better understanding of 
the mechanisms of formation of alcohols and other oxygenates 
from synthesis gas. Various probe molecules will be added in situ 
during the reaction to help delineate reaction pathways and identify 
reaction intermediate species. We will be specifically looking at 
how the species generated by these probe molecules interact with 
surface species present during oxygenate formation. Following the 
incorporation of these species in the reaction products will help us 
to understand issues including the role of promoter species, the 
nature of intermediates, the CO insertion reaction, and the appar- 
ent A-S-F product distribution of oxygenates over supported 
metals. Catalyst studied will include silica-supported Pd and Rh 
with and without alkali or oxide promoters as well as the important 
Cu/ZnO system for methanol synthesis. Nitromethane will be one 
of the probe molecules which will be studied. A well characterized 
commercial methanol synthesis catalyst has been selected. CO 
hydrogenation reaction was carried out over this catalyst under var- 
ious conditions of pressure and temperature in order to determine 
the optimum conditions for our experiments. A silica-supported Pd 
catalyst for methanol synthesis was also prepared. 


22493 (NEI-Fi-134-Vol.1, pp. 383-392) Peat leachmound 
treatment of on-site domestic septic effluent in cold region en- 
vironments. Riznyk, Z. (Alaska Pacific University, Anchorage 
(Alaska)); Rockwell, J.; Reid, L.C.; Reid, S.L. Association of 
Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627— 
Vol.1: Peat ’90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OST!; NTIS (US Sales Only). 

A two-year study of two pilot peat leachmounds has demon- 
strated that under cold region conditions of subzero temperatures, 
severe periodic storm events and break-up of winter ice and snow, 
that domestic septic tank effluent can be treated for subsurface or 
suface discharge. The quality of the peat leachate is similar to 
wastewater which has undergone tertiary treatment. It is our con- 
tention that peat leachmounds can be designed to treat the 
wastewater of Alaskan bush communities which to date still rely on 
privies and honey buckets. Not only could peat leachmounds be 
used in rural Alaska, but this technology could be extended to 
other northern tier counties such as the Soviet Union and Canada 
to improve the living conditions of the area’s rural residents. 


22494 


(NEI-Fl-134-Vol.1, pp. 309-315) Behaviour of peat 
ash in gasification. Moilanen, A. (Association of Finnish Peat In- 
dustries, Jyskae (Finland)). Association of Finnish Peat Industries, 
Jyskae (Finland). 1990. (CONF-900627—Vol.1: Peat '90: interna 
tional conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 


peat: Volume 1 Papers. 511p. Order Number DE91793075. 
Source: OST!; NTIS (US Sales Only). 

Ash can cause problems in combustion and gasification pro- 
cesses by forming deposits, which hamper the operation of the 
process by preventing gas flows, heat transfer, etc. In general, the 
formation of deposits can be considered to be a result of different 
sintering phenomena. The present work focused on the behaviour 
of different peat ashes in gasification conditions. Ash behaviour 
was studied by measuring sintering tendencies and viscosities of 
peat ashes as a function of temperature and chemical composition. 
Ash deposits taken from a gasifier as well as sintered ash samples 
were studied by microscopy. Sintering of peat ash corresponds to 
the mechanism called sintering by viscous flow. For sintering tests, 
different peat ashes, in particular with different iron contents, were 
chosen. According to the results, the sintering strength generally 
develops as a function of temperature. The interrelation between 
the sintering strength and the chemical composition of the ash, the 
ratio of basic and acid oxides, i.e. the so-called B/A ratio, was 
plotted against sintering strengths. At 800 deg C the B/A ratio cor- 
related well with the strength, the correlation coefficient being 0.9. 
Viscosities of some peat ash samples were measured as a func- 
tion of temperature in reducing atmosphere. The B/A ratio was 
plotted against the viscosity at 1000 deg C and the result showed 





that the higher the B/A ratio, the lower the viscosity. The results in- 
dicated that peat ash can sinter by viscous flow under reducing 
conditions at significantly lower temperatures than those measured 
with standard methods (ASTM, ISO, etc.) for ash fusion. The 
strength of the ash sample sintered already at 700 deg C can cor- 
respond to that measured for real deposit samples. 


22495 (NEI-FI-134-Vol.2, pp. 180-181) Mire studies for gasi- 
fication of peat. Uosukainen, H.T. (Turveruukki Oy (Finiand)). 
Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.2: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 2 Posters. 20%ip. 
Order Number DE91793074. Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/gasification; PEAT; GASIFICATION; 
WETLANDS; AMMONIA; FINLAND; ECONOMICS; EXPLOITA- 
TION 


22496 (PNL-SA—18684) Microparticle formation in reverse 
micelles and (W/O) microemulsions in supercritical alkanes. 
Zemanian, T.S.; Bean, R.M.; Fulton, J.L.; Linehan, J.C.; Smith, 
R.D. Pacific Northwest Lab., Richland, WA (USA). May 1991. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-9105137-3: 2. international conference 
on supercritical fluids, Boston, MA (USA), 20-22 May 1991). Order 
Number DE91013224. Source: OSTI; NTIS; GPO Dep. 

Reverse micelle and microemulsion solutions constitute unique 
reaction media due to the small reaction volumes provided by the 
organized molecular assembly. We have formed very small (D<100 
nm.) particles (MoO3,MoS2,FeS) in reverse (w/o) microemulsions 
using the surfactant DDAB (didodecyi-dimethylammonium bromide) 
in supercritical propane and butane. These particles may be formed 
either by condensation from aqueous solution or by reaction 
following mixing of micellar solutions containing complementary re- 
actants. The micellar droplets containing these particles appear to 
be stable at temperatures as high as 155°C. The structure of these 
surfactant aggregates at high temperature and the stability of the 
particles against aggregation are discussed. Results are also pre- 
sented for the hydrogenation of naphthalene using micelie-bound 
catalyst particles in the supercritical fluid phase. 5 refs., 2 figs. 
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22497 (NEI-FI-134-Vol.1, pp. 104-112) The conversion of 
peat to industrial products: current perspectives. Chornet, E. 
(Universite de Sherbrooke, Quebec (Canada). Departement de ge- 
nie chimique, Laboratoire associe - Materiaux lignocellulosiques 
(CQVB)); Vidal, P.F.; Overend, R.P. Association of Finnish Peat In- 
dustries, Jyskae (Finland). 1990. (CONF-900627-Vol.1: Peat '90: 
international conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 1 Papers. 511p. Order Number DE91793075. 
Source: OSTI; NTIS (US Sales Only). 

A better understanding of the structural, physicochemical and mi- 
crobiological characteristics of peat is slowly leading to a variety of 
industrial processes and products. In this presentation we will 
reveiw the main trends being currently at the research, develop- 
ment, demonstration and commercial levels and we shall try to 
establish links between fundamentals and applications. A discus- 
sion on future perspectives for new and improved products will be 
presented. 


22498 (NEI-FI-134-Vol.1, pp. 300-308) The potential of peat 
as a new substrate source for biotechnological processes. 
Martin, A.M. (Memorial University of Newfoundiand (Canada). De- 
partment of Biochemistry). Association of Finnish Peat Industries, 
Jyskae (Finland). 1990. (CONF-900627—Vol.1: Peat '90: interna- 
tional conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). in PEAT 90 - versatile 
peat: Volume 1 papers. 511p. Order Number DE91793075. 
Source: OSTI; NTIS (US Sales Only). 

The worldwide development of new biotechnological processes 
and the increasing importance of natural products have created a 
new demand for inexpensive sources of organic raw materials. 
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Peat, being a natural, organic product, generally agundant in many 
areas of the world, could fulfil part of this demand. This paper re- 
ports the work conducted at Memorial University of Newfoundiand, 
Canada, during the past decade, in the development of new prod- 
ucts from peat. Those studies have dealt with the growth of 
microbial biomass to be used as a source of single cell protein, the 
development of microbially-preduced products such as natural 
flavours and colours for the food industry and the production of a 
liquid organic fertilizer. 
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Refer also to citation(s) 22394, 22395, 22467, 22473, 22474, 
22481, 22489, 22543, 22545, 22556, 23326, 23641, 23651 


22499 (DOE/PC/79910-2) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, Decem- 
ber 15, 1987—March 15, 1988. Zilm, K.W. Yale Univ., New Haven, 
CT (USA). Dept. of Chemistry. [1988]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-87PC79910. Order 
Number DE91013915. Source: OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project during 
the current reporting period. Four major areas of inquiry are being 
pursued. Advanced solid state NMR methods are being developed 
to assay the distribution of the various important functional groups 
in coals that determine the reactivity of coals. Other methods are 
being developed which will also determine how these functional 
groups are linked together. A third area of investigation concerns 
how molecular mobility in coals impacts NMR relaxation times, 
which is important for interpretation of such data in terms of the 
mobile phase in coals model. Along the same lines we are also us- 
ing these studies to establish protocols for obtaining the best 
quantitative response from coals in solid state C-13 NMR spectra. 
This quarter we have focussed on spin lattice relaxation measure- 
ments for several of the Argonne coals. 2 figs., 1 tab. 


22500 (DOE/PC/79910-3) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, March 
15, 1988—June 15, 1988. Zilm, K.W. Yale Univ., New Haven, CT 
(USA). Dept. of Chemistry. [1988]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-87PC79910. Order 
Number DE91013916. Source: OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project during 
the current reporting period. Four major areas of inquiry are being 
pursued. Advanced solid state NMR methods are being developed 
to assay the distribution of the various important functional groups 
in coals that determine the reactivity of coals. Other methods are 
being developed which will also determine how these functional 
groups are linked together. A third area of investigation concerns 
how molecular mobility in coals impacts NMR relaxation times, 
which is important for interpretation of such data in terms of the 
mobile phase in coals model. Along the same lines we are also us- 
ing these studies to establish protocols for obtaining the best 
quantitative response from coals in solid state C-13 NMR spectra. 
This quarter we have focused on variable temperature spin lattice 
relaxation measurements for several of the Argonne coals. 5 figs. 


22501 (DOE/PC/79910—4) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, June 15, 
1988-September 15, 1988. Zilm, K.W. Yale Univ., New Haven, CT 
(USA). Dept. of Chemistry. [1988]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-87PC79910. Order 
Number DE91013917. Source: OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project and 
summarizes the accomplishments for the project period. Four ma- 
jor areas of inquiry have been pursued. Advanced solid state NMR 
methods are being developed to assay the distribution of the 
various important functional groups in coals that determine the re- 
activity of coals. Other methods are being developed which will 
also determine how these functional groups are linked together. A 
third area of investigation concerns how molecular mobility in coals 
impacts NMi relaxation times, which is important for interpretation 
of such data in terms of the mobile phase in coals model. Along 
the same lines we are also using these studies to establish proto- 
cols for obtaining the best quantitative response from coals in solid 
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state C-13 NMR spectra. The effects of very high MAS rates (>10 
kHz) on cross polarization dynamics are also being investigated for 
similar reasons. 3 figs. 


22502 (DOE/PC/79910-5) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, Septem- 
ber 15, 1988—December 15, 1988. Zilm, K.W. Yale Univ., New 
Haven, CT (USA). Dept. of Chemistry. [1988]. 15p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-87PC79910. 
Order Number DE91013914. Source: OSTI; NTIS; GPO Dep. 

This report coves the progress made on the title project and 
summarizes the accomplishments for the project period. Four ma- 
jor areas of inquiry have been pursued. Advanced solid state NMR 
methods are being developed to assay the distribution of the 
various important functional groups in coals that determine the re- 
activity of coals. Other methods are being developed which will 
also determine how these functional groups are linked together. A 
third area of investigation concerns how molecular mobility in coals 
impacts NMR relaxation times, which is important for interpretation 
of such data in terms of the mobile phase in coals model. Along 
the same lines we are also using these studies to establish proto- 
cols for obtaining the best quantitative response from coals in solid 
state C-13 NMR spectra. The effects of very high MAS rates (>10 
kHz) on cross polarization dynamics are also being investigated for 
similar reasons. 5 figs. 


22503 (DOE/PC/88878-T9) Coal surface control for ad- 
vanced fine coal flotation: Quarterly report No. 9, October 1, 
1990—December 31, 1990. Fuerstenau, D.W. (California Univ., 
Berkeley, CA (USA)); Sastry, K.V.; Hanson, J.S.; Harris, G.; Sotillo, 
F.; Diao, J.; De, A.; Somasundaran, P.; Harris, C.C.; Vasudevan, 
T.; Liu, D.; Li, C.; Hu, Weibai; Zou, Y.; Chen, W.; Choudhry, V.; 
Sehgal, R.; Ghosh,.California Univ., Berkeley, CA (USA); Columbia 
Univ., New York, NY (USA); Utah Univ., Salt Lake City, UT (USA); 
Praxis Engineers, Inc., Milpitas, CA (USA). 22 Mar 1991. 59p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-88PC88878. Order Number DE91014761. Source: OSTI; 
NTIS; GPO Dep. 

The main goal of the project is to characterize the surface and 
control the behavior of coal during advanced flotation processing in 
order to achieve an overall objective of near-total pyritic sulfur re- 
moval with a high Btu recovery. Also, investigation of the effects of 
weathering on the surface characteristics of coal is another impor- 
tant aspect of this project. The effect of butanol, dodecane, lime, 
calcium cyanide, hydrogen peroxide, and ph on flotation perfor- 
mance is discussed. 2 refs., 26 figs., 18 tabs. 


22504 (DOE/PC/88924—10) Thermodynamics of the solvent 
swelling of coal: Technical progress report No. 10, December 
1, 1990—February 28, 1991. Green, T.K. Western Kentucky Univ., 
Bowling Green, KY (USA). Center for Coal Science. [1991]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-88PC88924. Order Number DE91013911. Source: OSTI; 
NTIS; GPO Dep. 

Sorption of benzene by the 0-methylated pyridine-extract of an 
Argonne premium Illinois No. 6 coal was studied at several relative 
vapor pressures at 50°C. The amount of benzene sorbed by the 
extract increases linearly with benzene pressure. The extrapolated 
line does not go through the origin. The intercept is tentatively in- 
terpreted as the total amount of benzene that fills microvoids. 
Dissolution of benzene into the extract thus increases linearly with 
pressure. 2 refs., 2 figs. 


22505 (DOE/PC/88931-T7) Coalification by clay-catalyzed 
oligomerization of plant: Progress report, January 1, 1991- 
March 30, 1991. Orchin, M.; Wilson, R.M. Cincinnati Univ., OH 
(USA). Dept. of Chemistry. [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-88PC88931. Order 
Number DE91014723. Source: OSTI; NTIS; GPO Dep. 

Research on coalification continued. We have addressed the 
problem of the lack of regiospecificity exhibited by the radical 
cation Diels-Alder reaction. The general strategy has been to tether 
two cinnamates together with a tether that is too short to permit the 
head-to-tail coupling from occurring, but which is long enough to 
permit heat-to-head coupling. When this strategy is applied to the 
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tethered dimethyl cinnamate 1 shown in Scheme 1, to cyclized di- 
hydronaphthalenes are isolated as the major products. These 
products have very similar spectroscopic properties. Consequently 
their structures were determined by X-ray crystallography. Both of 
these materials are trans-dihydronaphthalenes and have the plane 
of the dihydronaphthalene perpendicular to that of the phenyl sub- 
stituent. Apparently rotation of this phenyl ring through the center 
of the medium-sized ring formed by the tether does not occur un- 
der ambient conditions. We have also tethered two cinnamate units 
together through their carboxylic acid groups and are in the pro- 
cess of examining the relative merits of this mode of tethering. It 
should be mentioned that both of these tethering strategies, pheno- 
lic tethering 1 carboxylic acid tethering; lead to the formation of 
substantial quantities of polymeric material. These polymeric mate- 
rials are highly insoluble, and thus, present significant structure 
determination problems. While further work is going to be neces- 
sary to fully characterize the two tethering strategies it is possible 
to say that tethering through the phenolic groups tends to favor in- 
tramolecular radical cation Diels-Alder reactions, while tethering 
through the carboxylic acid groups favors intermolecular radical 
cation Diels-Alder reactions. 


22506 (DOE/PC/88934-T9) Enhancement of surface proper- 
ties for coal beneficiation: Technical progress report, January 
1, 1991-—March 31, 1991. Chander, S.; Apian, F.F. Pennsylvania 
State Univ., University Park, PA (USA). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-88PC88934. 
Order Number DE91914185. Source: OST!; NTIS; GPO Dep. 

The main objective of this research project is to study ways to 
modify surface properties of coal, pyrite and ash-forming mineral 
matter for beneficiation of fine coal. Since the differences in sur- 
face properties of coal and mineral matter are utilized in several oil 
based preparation technologies, such as: froth flotation, emulsion 
flotation, spherical agglomeration and liquid-liquid separation, an- 
other objective is to delineate the role of oil. The following tasks 
are being carried out: (1) Investigation of the natural hydrophobic- 
ity of coal and pyrite (2) Development and evaluation of enhanced 
coal hydrophobicity (3) Development and evaluation of reagents 
which modulate the hydrophobicity of pyrite (4) Development and 
evaluation of emulsion processes and their underlying principles. 


22507 (DOE/PC/88939-13) Methane formation and reten- 
tion in coal: Quarterly technical progress report, January 31, 
1991—March 31, 1991. Hucka, V.J. Utah Univ., Salt Lake City, UT 
(USA). Dept. of Mining Engineering. [1991]. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-88PC88939. 
Order Number DE91014183. Source: OST}; NTIS; GPO Dep. 

The methane content of coal seams in Utah and Colorado will 
be measured in situ as well as in the laboratory and correlated with 
the geological and geochemical history of the seams and surround- 
ing strata. Chemical and physical properties will be measured in 
the laboratory for coals that contain methane and coals of similar 
rank which do not contain methane. Methane yields on pyrolysis 
will be used to measure the propensity of coals on similar rank 
which do not contain methane. Methane yields on pyrolysis will be 
used to measure the propensity of coals to form additional 
methane. Methane formation and retention will be interpreted in 
terms of the physical and chemical properties of the coal and the 
chemical and geological history of the coal seam. 12 figs., 2 tabs. 


22508 (DOE/PC/90176-T18) VHF EPR determination of the 
chemical forms of organic sulfur in coal: [Quarterly] technical 
report, December 1, 1990—February 28, 1991. Clarkson, R.B. Illi- 
nois Univ., Urbana, IL (USA). [1991]. 20p. Sponsored by USDOE, 
Washington, DC (USA); Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (USA). DOE Contract FG22-90PC90176. 
Order Number DE91014056. Source: OSTI; NTIS; GPO Dep. 

Very High Frequency Electron Paramagnetic Resonance (VHF 
EPR) spectroscopy has demonstrated the ability to observe organic 
sulfur in coal. We have constructed a unique VHF EPR instrument 
operating at the W-band (96 GHz), one of only four such instru- 
ments in the world, and the only one studying coal. We are 
employing this instrument, as well as collaborating with scientists at 
Cornell University, who have a 250 GHz spectrometer, to develop 
a clearer understanding of the relationships between the VHF EPR 
spectra we observe from Illinois coal and the organic sulfur species 





present in it. Work this Quarter has focused on three main areas: 
(1) synthesis and analysis of model system for thiophenic sulfur 
species in coal; (ii) VHF EPR of inertinites from an Illinois #6 coal, 
as well as evaluation of the sensitivity of the signals from this mac- 
eral to oxygen; (iii) VHF EPR of iodinated coal. 1 ref., 8 figs. 


22509 (NEI-FI-134-Vol.1, pp. 34-40) Near infrared spec- 
troscopy and multivariate image analysis for peat. Geladi, P 
(Peat Research Laboratory, Umeaa (Sweden)); Albano, C. Associ- 
ation of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.1: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

A near-infrared video camera and interference filters are used for 
collecting multivariate images of organic materials such as peat. 
The resulting images are preprocessed and then analyzed with 
multivariate image analysis. It is possible to carry out a feature 
space segmentation that allows classification of organic materials. 


22510 (NEI-Fi-134-Vol.1, pp. 99-103) The organic compo- 
nents of peat in China and the utilization ways. Chen, S. 
(Northeast Normal University, Changchun (China). institute of Peat 
Bogs); Zhao, D. Association of Finnish Peat Industries, Jyskae 
(Finland). 1990. (CONF-900627—Vol.1: Peat ’90: international con- 
ference and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). In PEAT 90 - versatile peat: Volume 1 
Papers. 511p. Order Number DE91793075. Source: OSTI; NTIS 
(US Sales Only). 

Organic matter is main component of peat, the content is a im- 
portant target of evaluating peat. The organic components of peat 
are complicated, they are benzene bitumen, hydrolysate, humic 
acid, non hydrolytic remainders. The organic matter contents are 
variant in different types of peat. The change law of organic com- 
ponents of peat dependents upon the composition of pliant 
residues and the decomposition degree of peat. Herb peat has a 
wide distribution, large area, richest reserves in China. The main 
products made of herb peat are organic inorganic compound fertil- 
izer, trace element fertilizer, peat substratum for plants, peat 
fermented forage, auxiliary agent of dyeing wangping acid, peat 
plastic products, peat block and briquette. As above products sold 
well. Sphagnum peat and wood peat has not a wide distribution 
and large area in China. Shanghum peat has been partly exploited. 
Hydrolysate extracted is used to produce feed ferment, peat sac- 
charified feed and fulvic acid. Peat wax and the substances, such 
as humic acid extracted from wood peat. 


22511 (NEI-FI-134-Vol.1, pp. 113-119) The fractionation of 
peat via aqueous/steam treatments. Vidal, P.F. (University of 
Sherbrooke, Quebeck (Canada). Department of Chemical Engi- 
neering); Nguyen, T.S.; Overend, R.P.; Chornet, E. Association of 
Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627— 
Vol.1: Peat '90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

High degree of humification peat from Riviere-du-Loup, Quebec, 
was treated in the UDES-H reactor aiming at the production of a 
peat hydrolyzate and a residual solid. The toxicity of the hy- 
drolysate with respect to anaerobic microorganisms has been 
evaluated. From the residual solid, the humic fraction has been ex- 
tracted. The technological strategy is based on the concept of 
Thermo-Mechano-Chemistry. Destructuring and disaggregation of 
peat into its constitutive fractions, without destruction of the solubi- 
lized sugars, can be induced in a continuous reactor by the 
combined action of (a) the mechanical effect resulting from the 
high shear treatment, (b) the thermal effect (5 temperatures rang- 
ing between 175 and 225 deg C have been studied, the residence 
time being 2 minutes) and (c) the hydrolytic effect, via either auto- 
hydrolysis or acid hydrolysis. 


22512 (NEI-FI-134-Vol.1, pp. 148-163) Pyrolysis mass spec- 
trometric mapping of selected peats and peatified plant 
tissues. Heijden, E. van der (FOM Institute for Atomic and Molecu- 
lar Physics, Amsterdam (The Netherlands). Unit for Mass 
Spectrometry of Macromolecular Systems); Boon, J.J.; Scheijen, 
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M.A. Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627-Vol.1: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). in PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

Three peat types, a Scheuchzeria peat, a dark Sphagnum peat 
(Schwarztorf) and a light Sphagnum peat (Weisstorf), obtained 
from the peat deposit 'Meerstaibiok’ (The Netherlands), were 
chemically fractionated using dichloromethane, 70% ethanol and 
0.1N potassium hydroxide as extractants. Extracts and residues 
were chemically characterised using in-source-pyrolysis-mass 
spectrometry. Mass spectrometric evidence for triterpenoids, toco- 
pherols, sterols, and wax esters was prominent in the 
dichloromethane extracts. identical compounds were detected in 
thermally extracted fractions of the peats and peatified plants. The 
Scheuchzeria peat showed a spectrum characterised by a 
polysaccharide-lignin pattern, whereas both Sphagnum peat sam- 
ples showed a spectrum characterised by polysaccharides. A 
selective loss of polysaccharides and an alteration of the lignin 
macromolecule was observed in peatified Calluna wood, probably 
caused by the activity of brown rot fungi. 


22513 


(NEI-FI-134-Vol.1, pp. 191-198) Quantitative analysis 


of milled fuel peat by neer infrared spectroscopy. Hyvaerinen, 
T. (Technical Research Centre of Finland, Oulu (Finland). Electron- 
ics Laboratory); Malinen, J.; Nieminen, K.; Tenhunen, J.; Aho, V.-J.; 
Linna, V. Association of Finnish Peat Industries, Jyskae (Finland). 
1990. (CONF-900627—Vol.1: Peat '90: international conference and 
exhibition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 
Instruments based on near infrared (NIR) spectroscopy are in- 
creasingly used for milled peat moisture determination both in 
production fields and power plants. The most severe restriction in 
their operation is the sensitivity to varying peat quality, especially to 
the degree of humification. This paper discusses the results of an 
experimental research, in which the NIR (1.15-2.40 um) reflection 
spectra of 102 milled fuel peat samples were measured and anal- 
ysed. The samples had the moisture content from 16 to 87% and 
the qualitative variance encountered in Finnish fuel peat. Fourier 
Transform Infrared (FTIR) techniques with 10 nm spectral resolu- 
tion and fiber optic equipment were used to probe each sample five 
times. Multiple regression analysis was applied to the log(/R) spec- 
tra to search for the best two and four wavelength combinations for 
moisture determination. The results show that a smaller than 2% 
inaccuracy is achieved with the best four wavelength calibration in- 
dependent of other properties of peat. The utilization of the whole 
spectral information by the Partial Least Squares (PLS) method did 
not give any additional improvement. The paper also describes a 
NIR analyzer technique especially suitable for field and on line use. 
It is based on an integrated multichannel NIR detector technology 
which enables rugged, small and high performance analyzer con- 
structions with no moving optical or mechanical parts and with high 
withstanding of harsh environmental and operational conditions. 


22514 (NEI-FI-134-Vol.1, pp. 262-268) Structure property 
relationships in peat bitumens. Leahy, J.J. (University of Limer- 
ick (Ireland)); Drake, J.A.G.; Birkinshaw, C. Association of Finnish 
Peat Industries, Jyskae (Finland). 1990. (CONF-900627-Vol.1: 
Peat '90: international conference and exhibition on peat produc- 
tion and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 
- versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

Many investigations have been carried out into the chemical 
structure of peat bitumens. Their constitution is variable, being a 
function of both peat source and extraction chemisty, however, the 
total range of species likely to be encountered in these materials is 
now well established. Despite the extensive chemical investigation, 
little attention has been paid to the equally important area of physi- 
cal analysis and description of the bitumen and its constituents. 
Given their potential practical uses this omission is surprising. Ap- 
plications in construction materials, for example as road binders or 
in proprietary products such as wax finishing compounds, impose 
stringent physical and mechanical requirements, yet there is little 
published information on these aspects of bitumen behaviour. 
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Development of these and other uses for peat bitumen will be facil- 
itated by detailed descriptions of physical behaviour. The work 
described here is an examination of some of the physical proper- 
ties of peat bitumen and their relationship with the materials 
chemical structure. Rheological behaviour is the most important 
property from an applications point of view, and is therefore the fo- 
cus of the work. Attention has also been directed to the effects of 
heat on flow behaviour, as it is well established that peat bitumens 
are thermally sensitive. Because of the inherent variability of peat 
bitumens an associated chemical characterisation is included here 
to allow comparison to be made with materials from other sources. 


22515 (NEI-Fi-134-Vol.1, pp. 253-261) Characteristics of 
chemical constituents in peat. Lappi, M. (Association of Finnish 
Peat Industries, Jyskae (Finland)). Association of Finnish Peat In- 
dustries, Jyskae (Finland). 1990. (CONF-900627—Vol.1: Peat '90: 
international conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 1 Papers. 511p. Order Number DE91793075. 
Source: OSTI; NTIS (US Sales Only). 

A method was developed for the fractionation of peat to specific 
organic constituents: bitumen, ‘pectins’, hemicellulose, cellulose, 
humic matter and lignin. The fractionation was based on selective 
dissolution. The hydrolysable substances were separated at three 
stages: H2O - 2% HC! - 72% H2SO,4. Reducing substances, 
monosaccharides and uronic acids were studied in more detail. 
The research material consisted of Finnish raised bog and aapa 
mire profiles. Self-heating characteristics were monitored for stock- 
piled milled peat. Organic composition and carbohydrate properties 
were studied, decomposition and peat grade as variables. An effort 
was made to co-relate sugar characteristics to the degree of de- 
composition. The best correlations were obtained for the total 
hydrolysable matter (r -0.96) and its sugars (r -0.96), and least reg- 
ularly behaved peat cellulose. The slopes of the regresion lines 
(i.e. rate of decomposition) and the initial levels of carbohydrates 
varied with mire type. Hemicellulose hydrolysates were poor in 
sugars, whereas yields from cellulose hydroiose hydrolysis were 
better. The ratio of pentoses and hexoses was dependent mainly 
on peat grade. The distinction between peat humic matter and 
lignin attained by selective solvents was found inexact and strongly 
dependent on the type of chemical treatment. The tendency of 
peat to spontaneous heating has been assumed to be dependent 
on the amount of hydrolysable matter, the 5-carbon sugars bein of 
special significance. A little surprisingly, a correlation was found 
between all the proposed chemical self-heating indicators (total Fe, 
hemicellulose, reducing substances, pentoses) and the behaviour 
of peat in the stockpile. 


22516 (NEI-Fi-134-Vol.1, pp. 342-348) Chemical mapping of 
peatlands - present status and future development. Pihlaja, K. 
(Turku Univ. (Finland). Dept. of Chemistry). Association of Finnish 
Peat Industries, Jyskae (Finland). 1990. (CONF-900627—Vol.1: 
Peat '90: international conference and exhibition on peat produc- 
tion and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 
- versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

Peatiands are potential sources of raw-material not only for 
energy but also for different chemical processes, e.g., for the pro- 
duction of waxes, resins, sterols, humic acids, carbohydrates and 
so forth. Therefore chemical mapping of peatlands should be 
carried out not only judge the suitability of certain peatlands for en- 
ergy production but also to know better their applicability for 
chemical refining or simply for environmental protection. This re- 
view outlines briefly the approach selected for chemical mapping in 
Finland and discusses critically its goals and limitations. The col- 
laborative effort of Turku University, Geological Survey of Finland 
and the Association of Regional Planning for Southwestern Finland 
has been very helpful for this approach. Among other things a 
model for mapping inorganic constitutents in peat was developed 
and prospecting of balneological peat begun. Ideally chemical map- 
ping of peatlands, expecially for developing new chemical products, 
should occur simultaneously with attempts to develop profitable 
methods for versatile chemical refining. 


22517 (NEI-Fl-134-Vol.1, pp. 316-328) Binder enhanced pel- 
letized peat: an environmentally improved fuel. Ohisson, 0.0. 
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(Argonne National Laboratory (USA)); Hill, R.L.; Daugherty, K.E.; 
Venables, B.J. Association of Finnish Peat Industries, Jyskae 
(Finland). 1990. (CONF-900627—Vol.1: Peat '90: international con- 
ference and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). In PEAT 90 - versatile peat: Volume 1 
Papers. 511p. Order Number DE91793075. Source: OSTI; NTIS 
(US Sales Only). 

Argonne National laboratory (ANL) and the University of North 
Texas (UNT) research teams collected over 800 emissions and ash 
samples during the combustion of over 550 tons of binder- 
enhanced densified refuse-derived fuel (bdRDF) peliets with high 
sulfur coal in a spreader-stoker boiler at ANL. This full scale test 
burn was conducted to validate predictions from laboratory and 
pilot-scale test results that indicated substantial reductions of SOo, 
NO,, and CO, in the flue gas, and the reduction of heavy metals 
and organics in the ash residue, when combusting the bdRDF pel- 
lets with coal. Effects of varying fuel composition on performance 
of the boiler's spray-dryer/fabric-filter emissions control system 
were also evaluated. This project evaluated calcium hydroxide 
binder additions ranging from 0 to 8% by weight in the bdRDF pel- 
lets and blend ratios of pellets to coal of up to 30% by heat input. 
Uncontrolled SO2 emissions were shown to be reduced by at least 
20% and CO. emissions were reduced by 10%. All ash residues 
produced passed the EP Toxicity test. Dioxins and furans were 
below detectable levels. Polyaromatic hydrocarbons and polychiori- 
nated biphenyls were reduced in the presence of the lime binder. 
Preliminary laboratory tests of binder-enhanced desified peat pel- 
fets are currently being undertaken using peat obtained from the 
state of Minnesota. This paper describes the bdRDF pellet/coal 
cofiring tests, the emission and ash samples that were taken, the 
analyses that were conducted on these samples, the final test re- 
sults, and future research plans. Preliminary results of the 
binder-enhanced densified peat pellets studies are also reported. 


22518 (NEI-FI-134-Vol.1, pp. 412-421) Molecular and metal 
chemistry of leonardite humic acid in comparison to typical 
soil humic acids. Senesi, N. (Universita di Bari, Bari (Italy). Insti- 
tuto di Chimica Agraria); Miano, T.M.; Sposito, G. Association of 
Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627— 
Vol.1: Peat '90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

Structural, compositional and functional properties of leonardite 
humic acid (HA) are substantially similar to those of soil HA, with 
the exception of a little higher aromatic polycondensation and phe- 
nolic acidity. Similarly to soil HA, leonardite HA shows a high 
residual metal binding capacity toward copper, iron and man- 
ganese ion probes, forming water-stable complexes that involve 
different types of sites in HA. Metals are removed mostly re- 
versibly, but to differeing degrees, by competitive proton- and/or 
metal ion-exchange. Leonardite HA can be regarded as an ade- 
quate analogue of soil HA to be used for agricultural purposes. 


22519 (NEI-FI-134-Vol.1, pp. 462-474) The influence of 
bedrock belts on the trace elements of mires in Haapavesi, 
central Finland. Virtanen, K. (Geological Survey of Finland, Kuopio 
(Finland)). Association of Finnish Peat Industries, Jyskae (Finland). 
1990. (CONF-900627—Vol.1: Peat ’90: international conference and 
exhibition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

The purpose of the study was to find out whether the bedrock af- 
fects the arsenic and copper contents of peat in the Haapavesi 
region. The bedrock in the area is composed of granites, granodi- 
orites, gabbros and schists, which are partly volcanogenic. 
Hydrothermal quartz veins with iron, arsenic and copper sulphides 
are typical of the bedrock in the region. The influence the bedrock 
belts have on the trace elements in peat depends on the mineral 
composition of the bedrock and overburden, the degree of weath- 
ering and solubility of the minerals, the migration of the ions in 
water to peatlands, and the fixation of the ions to peat. Arsenic and 
copper abundances in peat vary markedly in the Haapavesi region. 
If the abundances in peat are low, they reflect peat type and pH. 





High abundances, however, are due to the chemistry of the 
bedrock belts. 


22520 (NEI-FiI-134-Vol.2, pp. 35-42) The chemical mapping 
of the Vaala peatlands. Haenninen, K. (University of Joensuu 
(Finland). Department of Chemistry); Kaleva, P. Association of 
Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627— 
Vol.2: Peat '90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 2 Posters. 201p. Order Number 
DE91793074. Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/chemical analysis; WETLANDS/ 
mapping; PEAT; WETLANDS; MAPPING; BENCH-SCALE EXPER- 
IMENTS; SAMPLING; FRACTIONATION; FINLAND; CHEMICAL 
COMPOSITION 


22521 (NEI-Fl-134-Vol.2, pp. 136-149) Diffuse electric dou- 
ble layer and active surface of peat - character, quantification, 
and relationship to the binding of water. Ryden, B.E. (The Uni- 
versity of Upsala (Sweden). Hydrology Division, Department of 
Physical Geography). Association of Finnish Peat Industries, 
Jyskae (Finland). 1990. (CONF-900627—Vol.2: Peat '90: interna- 
tional conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatila 
peat: Volume 2 Posters. 201p. Order Number DE91793074. 
Source: OST!; NTIS (US Sales Only). 

Poster presentation. PEAT/water chemistry; PEAT; DIFFUSION; 
HYDRAULIC CONDUCTIVITY; LAYERS; SURFACE PROPERTIES; 
SOLUTIONS; PHYSICAL PROPERTIES; COULOMB IONIZATION 


22522 (NEI-FlI-134-Vol.2, pp. 115-129) Effects of atmo 
spheric deposition on the nutrient status of oligotrophic pine 
mires. Paetilae, A. (The Finnish Forest Research institute, Vantaa 
(Finland). Department of Peatiand Forestry); Niemenen, M. Associ- 
ation of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.2: Peat ’90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). in PEAT 90 - versatile peat: Volume 2 Posters. 201p. 
Order Number DE91793074. Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/nutrients; WETLANDS; DEPOSITION; 
PEAT; NUTRIENTS; ACIDIFICATION; SURFACE WATERS; 
RUNOFF; SOILS; FINLAND; CHEMICAL ANALYSIS; ACID NEU- 
TRALIZING CAPACITY 


22523 (NEI-FI-134-Vol.2, pp. 182-189) Analysis of charac- 
teristics of peat In China. Ma, Xuehui (Academia Sinica (China). 
Changchun Institute of Geography); Cai, Zingyuan; Wang, 
Rongfen; Zhao, Daling. Association of Finnish Peat Industries, 
Jyskae (Finland). 1990. (CONF-900627—Vol.2: Peat '90: interna- 
tional conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 2 Posters. 201p. Order Number DE91793074. 
Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/reserves; CHINA/peat; PEAT; RE- 
SERVES; CHINA; WETLANDS; HUMIC ACIDS; CHEMICAL 
ANALYSIS; DECOMPOSITION; REGIONAL ANALYSIS 


22524 {SAND-90-2197C) Computer studies of coal molecu- 
lar structure. Carison, G.A. Sandia Nationa! Labs., Albuquerque, 
NM (USA). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910902-1: inter- 
national conference on coal science, Newcastle-Upon-Tyne (UK), 
16-20 Sep 1991). Order Number DE91011323. Source: OSTI; 
NTIS; GPO Dep. 

CAMD (computer-aided molecular design) modeling of coal is 
beginning to show promise in providing computational results for 
comparison with data from various experimental techniques. in 
work to date, the importance of hydrogen-bonding in defining and 
maintaining three-dimensional structure in coal has been clearly 
demonstrated, and the less well-recognized, but apparently consid- 
erable, role of van der Waals interactions has been noted. The 
strengths, as well as the weaknesses, of various molecular models 
in representing accurately the average structure of bituminous coal 
have been explored. The importance of three-dimensional cross- 
linking in defining porosity within coal is implied by the current 
results, and some profitable future directions of CAMD research 
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have been outlined. Because of the intimate relationship of struc- 
ture to reactivity, accurate knowledge of coal structure is key to 
understanding the processes involved in coal conversion. Coal- 
solvent interactions during initial reactions of coal must be heavily 
influenced by the details of cross-linked structure. Solvent 
effectiveness will be strongly related to the non-covalent-bonded in- 
teractions in coal (such as hydrogen bonding and van der Waals 
interactions) that must be disrupted for swelling to occur. Likewise, 
the recently-demonstrated effectiveness of highly dispersed cata- 
lysts in the liquefaction process is likely to be intimately connected 
to characteristics of coal structure and porosity that may be deter- 
mined by CAMD methods. Thus, continued computer modeling of 
coal structure and new studies of coal-solvent and coal-catalyst in- 
teractions may make important contributions to the understanding 
and definition of superior coal conversion processes in the future. 
18 refs., 1 fig., 1 tab. 


22525 (SAND-91-1013C) Reactivity of pyrites and disloca- 
tion density. Pollack, S.S. (USDOE Pittsburgh Energy Technology 
Center, PA (USA)); Martello, D.V.; Diehl, J.R.; Tamilia, J.V.; Gra- 
ham, R.A. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910902-2: International conference on 
coal science, Newcastle-Upon-Tyne (UK), 16-20 Sep 1991). Order 
Number DE91011736. Source: OSTI; NTIS; GPO Dep. 

Highly reactive coal pyrites and unstable museum specimens are 
easily distinguished from the stable pyrites by the growth of white 
crystals that cover samples exposed to room atmosphere for short 
periods of time. Continued exposure to the atmosphere will eventu- 
ally cause the specimens to fall apart. The term rotten pyrite has 
been applied to museum specimens that fall apart in this way. 
SEM studies show that reactive (rotten) pyrites contain between 
100 and 10,000 times more dislocations than stable pyrites. Shock- 
loading of a stable pyrite to 7.55 GPa and 17 GPa increased its 
reactivity by a factor of two, probably caused by an increase in the 
number of imperfections. However, shock-loading at 22 GPa de- 
creased the reactivity of pyrite because the imperfections produced 
at the higher pressure were removed during annealing the sample 
received at the higher temperature. Although there was a factor of 
six difference between the most and least reactive shocked MCB 
(commercial pyrite) samples, shock-loading did not increase the re- 
activity of the MCB pyrite to that of the Queensland coal pyrite. 
The results in hand show that while shock-loading produces suffi- 
cient imperfections to increase the reactivity of pyrites, there is 
insufficient data to show that imperfections are the main reason 
why some coal pyrites are highly reactive. 9 refs., 1 fig., 1 tab. 
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Refer also to citation(s) 22397, 22398, 22871, 22915, 22916, 
22917, 22918, 22919, 22920, 22921, 22922, 22923, 22924, 22925 


22526 (ANL/EAIS/TM-43) Regional Emissions Data Base 
and Evaluation System (REDES): Technical and system docu- 
mentation of Version 2.0. Rausch, J.V.; Boyd, G.A. Argonne 
National Lab., IL (USA). Environmental Assessment and Informa- 
tion Sciences Div. Nov 1990. 108p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. Order 
Number DE91014059. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Innovative Clean Coal 
Technology (ICCT) program has solicited proposals from the private 
sector to demonstrate innovative technologies that allow the clean 
use of coal as an energy source. To aid in evaluating the potential 
of these proposed technologies to reduce environmental residuals, 
DOE and ICCT Source Evaluation Board asked Argonne National 
Laboratory to develop a series of data bases and a personal- 
computer-based model. Argonne created version 1.0 of the 
Regional Emissions Data Base and Evaluation System (REDES) in 
1988. Version 1.0 was revised, and Version 2.0 was released in 
1989. Version 2.0 of REDES is available to the public through the 
National Energy Software Center (telephone 708-972-7250). In 
1988, Argonne National Laboratory published Regional Emissions 
Data Base and Evaluation System (REDES), report AN/EES-TM- 
351, to document Version 1.0 of the REDES data bases and the 
computer model. In 1990, Argonne prepared this report to describe 
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the changes and improvements that were made to Version 1.0 of 
REDES to create Version 2.0. Together with ANL/EES/TM-351, this 
report provides the user with a complete description of REDES, 
which is designed to forecast the change in emissions that could re- 
sult from using a particular clean coal technology. 29 figs., 6 tabs. 


22527 (DOE/FE-0223P-issue1) Fossil energy review, 
January-March 1991. USDOE Assistant Secretary for Fossil En- 
ergy, Washington, DC (USA). Office of Communications. [1991]. 
22p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91014925. Source: OSTI; NTIS; GPO Dep. 

This publication consists of a quarterly update of key events in 
the Department of Energy's Fossil Energy program, published for 
business, industry and academic researchers. This issue presents 
articles on the following topics: clean coal technology program; 
drawdown of the strategic petroleum reserve, a new coal prepara- 
tion plant; a scrubbing operation for cement kiln pollution control; 
use of slurry diagnostics in artificial heart studies; and the trans— 
Alaska pipeline system. (CBS) 


22528 (DOE/PC/79796-T11) Enhancing the use of coals by 
gas reburning-sorbent injection: Environmental monitoring re- 
port: Quarterly report No. 2, October 1—-December 30, 1990. 
Energy and Environmental Research Corp., Irvine, CA (USA). 25 
Jan 1991. 21p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FC22-87PC79796. Order Number DE91010536. 
Source: OSTI; NTIS; GPO Dep. 

This Clean Coal Technology project will demonstrate a combina- 
tion of two developed technologies to reduce both NO,, and SO, 
emissions: gas reburning and calcium based dry sorbent injection. 
The demonstration will be conducted on two pre-NSPS utility boil- 
ers representative of the US boilers which contribute significantly to 
the inventory of acid rain precursor emissions: tangentially and cy- 
clone fired units. Work beyond design and permitting on a third 
unit, a wall fired boiler, is “on hold” at present because of unavail- 
ability of funding. At the inception of the project, Host Site 
Agreements were signed by EER and three utility companies in the 
State of Illinois: Site A, Illinois Power Company [Hennepin Unit 1, 
71 MW (net) tangentially fired boiler in Hennepin]; Site B, Central 
lilinois Light Company [Edwards Unit 1, 117 MW (net) front wall 
fired boiler Bartonville}; and Site C, City Water Light and Power 
[Lakeside Unit 7, 33 MW (net) cyclone fired boiler in Springfield]. In 
accordance with the cooperative agreement, EER has prepared an 
Environmental Monitoring Plan to verify that no adverse environ- 
mental impacts would be associated with the project, to determine 
if projected emission contro! levels are being met, and to maintain 
a data base for future development of GR-S! technology. This re- 
port provides a description of the monitoring which has been 
conducted during the previous quarter at the host sites. A discus- 
sion of the monitoring results is presented and any proposed 
changes in the original monitoring plan based on available informa- 
tion is discussed. 5 tabs. 


22529 (DOE/PC/79796-T13) Enhancing the use of coals by 
gas reburning-sorbent injection: Quartely report No. 14, Jan- 
vary 1-March 31, 1991. Energy and Environmental Research 
Corp., Irvine, CA (USA). 29 Apr 1991. 23p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FC22-87PC79796. Order 
Number DE91014725. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission contro! technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SOx), on two coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone fired. Work on a 
third unit, wall fired, has been stopped because of funding limita- 
tions. The specific objectives are to demonstrate reductions of 60 
percent in NO, and 50 percent in SO, emissions, by a combination 
of two developed technologies, gas reburning (GR) and sorbent in- 
jection (SI). Progress is discussed. 


22530 (DOE/PC/79922-T8) Cyclone performance and opti- 
mization: Fifth quarterly report. Leith, D. North Carolina Univ., 
Chapel Hill, NC (USA). Dept. of Environmental Sciences and Engi- 
neering. 15 Dec 1988. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-87PC79922. Order Number 
DE91015248. Source: OSTI; NTIS; GPO Dep. 
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The objectives of this project are: to characterize the gas flow 
pattern within cyclones, to revise the theory for cyclone pertor- 
mance on the basis of these findings, and to design and test 
cyclones whose dimensions have been optimized using revised 
performance theory. This work is important because its successful 
completion will aid in the technology for combustion of coal in 
pressurized, fluidized beds. This quarter, we have mapped out ad- 
ditional strategies for determining gas flow pattern within cyclones. 
To measure gas velocities more accurately than has been possible 
until now, we plan to use a device that generates bubbles with den- 
sity equal to that of air (the SAl Bubble Generation System). We 
have now ordered the bubble generation system, and are awaiting 
delivery. Meanwhile, we have planned the experiments we will run 
when the system arrives. This planning includes writing computer 
code to process the data generated. We have also been working 
on flow visualization methods to identify the cyclone natural length. 
Several techniques have been used, including smoke generation 
and flexible tracers. Continuing work on this point is under way. 


22531 (DOE/PC/79922-T9) Cyclone performance and opti- 
mization: Sixth quarterly report. Leith, D. North Carolina Univ., 
Chapel Hill, NC (USA). Dept. of Environmental Sciences and Engi- 
neering. 15 Mar 1989. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-87PC79922. Order Number 
DE91015247. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are: to characterize the gas flow 
pattern within cyclones, to revise the theory for cyclone perfor- 
mance on the basis of these findings, and to design and test 
cyclones whose dimensions have been optimized using revised 
performance theory. This work is important because its successful 
completion wili aid in the technology for combustion of coal in pres- 
surized, fluidized beds. This quarter, we have been hampered 
somewhat by flow delivery of the bubble generation system and 
arc lighting system placed on order last fall. This equipment is nec- 
essary to map the flow field within cyclones using the techniques 
described in last quarter's report. Using the bubble generator, we 
completed this quarter a study of the “natural length” of cyclones of 
18 different configurations, each configuration operated at five dif- 
ferent gas flows. Results suggest that the equation by Alexander 
for natural length is incorrect; natural length as measured with the 
bubble generation system is always below the bottom of the cy- 
clones regardless of the cyclone configuration or gas flow, within 
the limits of the experimental cyclones tested. This finding is impor- 
tant because natural length is a term in equations used to predict 
cyclone efficiency. 1 tab. 


22532 (DOE/PC/79922-T10) Cyclone performance and opii- 
mization: Seventh quarterly report. Leith, D. North Carolina 
Univ., Chapel Hill, NC (USA). Dept. of Environmental Sciences and 
Engineering. 15 Jun 1989. 6p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG22-87PC79922. Order Number 
DE91015246. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are: to characterize the gas flow 
pattern within cyclones, to revise the theory for cyclone perfor- 
mance on the basis of these findings, and to design and test 
cyclones whose dimensions have been optimized using revised 
performance theory. This work is important because its successful 
completion will aid in the technology for combustion of coal in pres- 
surized, fluidized beds. We have now received all the equipment 
necessary for the flow visualization studies described over the iast 
two progress reports. We have begun more detailed studies of the 
gas flow pattern within cyclones as detailed below. Third, we have 
begun studies of the effect of particle concentration on cyclone per- 
formance. This work is critical to application of our results to 
commercial operations. 1 fig. 


22533 (DOE/PC/79922-T11) Cyclone performance and opti- 
mization: Eighth quarterly report. Leith, D. North Carolina Univ., 
Chapel Hill, NC (USA). Dept. of Environmental Sciences and Engi- 
neering. 15 Sep 1989. 11p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG22-87PC79922. Order Number 
DE91015245. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are: to characterize the gas flow 
pattern within cyclones, to revise the theory for cyclone perfor- 
mance on the basis of these findings, and to design and test 
cyclones whose dimensions have been optimized using revised 





performance theory. This work is important because its successful 
completion will aid in the technology for combustion of coal in pres- 
surized, fluidized beds. During the summer we have made 
progress in two areas. First, we have finished developing tech- 
niques for characterizing the flow field within our cyclone. We have 
now used these techniques with a Stairmand high efficiency 
cyclone to show the radial as well as the tangential velocity distri- 
bution. Second, we have conducted a study to determine the effect 
of particle concentration on collection efficiency. Results of 
progress in both areas are discussed. 4 figs. 


22534 (DOE/PC/79922-T12) Cyclone performance and opti- 
mization: Ninth quarterly report. Leith, D. North Carolina Univ., 
Chapel Hill, NC (USA). Dept. of Environmental Sciences and Engi- 
neering. 15 Dec 1989. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-87PC79922. Order Number 
DE91015244. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are: to characterize the gas flow 
pattern within cyclones, to revise the theory for cyclone perfor- 
mance on the basis of these findings, and to design and test 
cyclones whose dimensions have been optimized using revised 
performance theory. This work is important because its successful 
completion will aid in the technology for combustion of coal in pres- 
surized, fluidized beds. During the fall, we have made progress 
toward modeling the gas flow in a cyclone, based on experimental 
measurements made during the past summer. Details of the model 
under development are described below. 


22535 (DOE/PC/79922-T13) Cyclone performance and opti- 
mization: Tenth quarterly report. Leith, D. North Carolina Univ., 
Chapel Hill, NC (USA). Dept. of Environmental Sciences and Engi- 
neering. 15 Mar 1990. 6p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-87PC79922. Order Number 


DES1015243. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are: to characterize the gas flow 
pattern within cyclones, to revise the theory for cyclone perfor- 
mance on the basis of these findings, and to design and test 
cyclones whose dimensions have been optimized using revised 


performance theory. This work is important because it successful 
completion will aid in the technology for combustion of coal in pres- 
surized, fluidized beds. During the past quarter, we have (1) 
significantly strengthened our data set for radial and tangential ve- 
locities through the cyclone, (2) developed a technique to filter 
noise from the radial velocity measurements, (3) modified our 
Model program so that we can now use our flow field measure- 
ments to predict cyclone collection efficiency for particles of various 
sizes. 3 figs. 


22536 (DOE/PC/79922-T14) Cyclone performance and opti- 
mization: Eleventh quarterly report. Leith, D. North Carolina 
Univ., Chapel Hill, NC (USA). Dept. of Environmental Sciences and 
Engineering. 15 Jun 1990. 15p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG22-87PC79922. Order Number 
DE91015242. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are: to characterize the gas flow 
pattern within cyclones, to revise the theory for cyclone perfor- 
mance on the basis of these findings, and to design and test 
cyclones whose dimensions have been optimized using revised 
performance theory. This work is important because its successful 
completion will aid in the technology for combustion of coal in pres- 
surized, fluidized beds. During the past quarter, we have nearly 
completed modeling work that employs the flow field measurements 
made during the past six months. In addition, we have begun final 
work using the results of this project to develop improved design 
methods for cyclones. This work involves optimization using the 
lozia-Leith efficiency model and the Dirgo pressure drop model. 
This work will be completed this summer. 9 figs. 


22537 (DOE/PC/8965S—1) Physical and numerical flow 
modeling of a coal reburning system for cyclone boiler NO, 
control. Wessel, R.A.; Kim, R.K. Babcock and Wilcox Co., Alliance, 
OH (USA). Research Center. Mar 1991. 183p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FC22-90PC89659. 
Order Number DE91012854. Source: OSTI; NTIS; GPO Dep. 

A detailed evaluation of the furnace flow patterns and reburning 
system mixing performance is presented for the 110-MWe cyclone 
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boiler at Nelson Dewey Station Unit No. 2 of the Wisconsin Power 
and Light (WP&L) Company. Physical and numerical flow models 
were used to characterize flow patterns in the baseline configura- 
tion of the WP&L unit furnace; field velocity measurements were 
used to benchmark the models. The models accurately simulate 
the major features of the flue gas flow patterns in the cyclone 
boiler. The physical and numerical flow models were used to simu- 
late coal reburning conditions for the WP&L unit boiler and to 
assist in the design of a reburning system for cyclone boiler NO, 
emissions control. The size, number, and location of reburning 
burners and overfire air (OFA) ports to control the mixing in the re- 
burning and burnout zones were determined. Parametric evaluation 
of the reburning system operating conditions also demonstrated 
that sufficient flexibility is available to ensure that effective mixing 
can be achieved. Based on the flow modeling results, the fluid dy- 
namic characteristics of the proposed coal reburning retrofit for the 
WP&L Nelson Dewey Station Unit No. 2 will achieve the excepted 
performance conditions when the unit is operated and tested in the 
field. 6 refs., 47 figs., 9 tabs. 


22538 (DOE/PC/89790-T1) Chemistry of coakrelated mi- 
croperticles: [Quarterly report], December 1, 1990-February 
28, 1991. Davis, E.J.; Krieger-Brockett, B. Washington Univ., Seat- 
tle, WA (USA). Dept. of Chemical Engineering. [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89790. Order Number DE91014187. Source: OSTI; 
NTIS; GPO Dep. 

This research project involves the study reactions of coal macer- 
als and sorbent microparticles used to remove SO2 and/or H2S 
from process streams. To measure reaction rates a charged single 
microparticle is heki eietrodynamically in one or more laser beams 
by superposed ac and dc electrical fields. One of the laser beams 
is used for light-scattering measurements to determine the particle 
size and to provide the excitation source for obtaining Raman 
spectra to chemically characterize the particle. The other beam, an 
infrared beam, is used to heat that particle electromagnetically. 
The first year of the research was devoted to preliminary experi- 
mental work and design studies. In this second year techniques 
are still being developed, but experimental measurements on sin- 
gle macerails are now being carried out. 4 figs. 


22539 (DOE/PC/89805-T3) Cross-fiow, filter-sorbent cate- 
lysts for particulate, SO2 and NO, control: Technical progress 
report: Fifth quarterly. Benedek, K. (Little (Arthur D.}, inc., Cam- 
bridge, MA (USA)); Flytzani-Stephanopoulos, M. Little (Arthur D.), 
Inc., Cambridge, MA (USA). May 1991. 33p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-89PC89805. 
Order Number DE91014763. Source: OSTI; NTIS; GPO Dep. 

This report describes a new concept for integrated pollutant con- 
trol: a cross-flow filter comprised of layered, gas permeable 
membranes that act as a particulate filter, an SO2 sorbent, and 
NO, reduction catalyst. The device described will simultaneously 
remove particulates, SO. and NO, from the combustion gases of 
coal combustors. The device is configured as a cross-flow filter. 
The gas flows from the inlet passages to orthogonally oriented dis- 
charge channel via thin, multilayered porous wails. Flue gas enters 
from both the front and back of the device. With the left wall of the 
fiter sealed, gas discharges from the right side of the device. The 
key to combined physical (fly ash) and chemical (SO2/NO,) clean- 
ing is to utilize chemically active sorbent-catalysts (e.g., metal 
oxides) in the layered walls of the filter. This report presents a 
summary of test results on sorbent systems. Three sorbent sys- 
tems, in addition to our baseline sorbent Cu-7Al, were found to 
have high SO. removal efficiency, high sulfur capacity and good 
deNO, performance. These sorbent systems are: Cu-Ce at 400°C; 
Cu-Ce at 500°C; and CeO2 + Cu-7Al two zone system at 500°C. 
7 rets., 13 figs., 4 tabs. 


22540 (DOE/PC/90301-T2) Comparative study of the reac 
tions of metal oxides with H2S and SO: Technical progress 
report, January-March 1991. Sotirchos, S.V. Rochester Univ., NY 
(USA). Dept. of Chemical Engineering. Apr 1991. 52p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG22- 
90PC90301. Order Number DE91013947. Source: OSTI; NTIS; 


GPO Dep. 
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The primary objective of this project is the investigation of the ef- 
fects of pore structure on the capacity of porous metal oxides for 
removal of gaseous pollutants from flue gases of power plants 
(SOz) and hot coal has (primarily Hz). Specifically, we intend to ap- 
propriately exploit the differences of the sulfidation and sulfation 
reactions (for instance, different molar volumes of solid products) to 
elucidate the dependent of the sorptive capacity of a porous sor- 
bent on is physical microstructure. This quarter reactivity evolution 
(conversion vs. time) studies were carried out on the reaction of 
calcium oxide sorbents with H2S in the presence of No. Our experi- 
ments employed sorbents obtained through calcination of three 
limestones of high calcitic content. Particle sizes ranging from 50— 
350 um were used in the experiments. The initial pore structure of 
the CaO solids was characterized by mercury porosimetry and gas 
adsorption. The obtained experimental data are currently analyzed 
using various mathematical models for transport, reaction, and 
structure evolution during gas-solid reactions with solid product oc- 
curring in porous media. In addition to models developed in the 
past, we also use a mathematical mode! that employs partially 
overiapping grains to represent the solid phase. We also analyzed 
the problem of diffusion coefficient measurement in porous solids 
using the diffusion-cell method and proved, in contrast to the con- 
clusions of other studies, that moment analysis of transient 
response data should give the same diffusivity as steady-state ex- 
periments in the absence of adsorption. 22 refs., 4 figs. 


22541 (NEI-Fl-134-Vol.1, pp. 454-461) Emissions from small 
district heating plants and their dispersion. Vilppunen, P. (Uni- 
versity of Oulu (Finland). Energy laboratory); Paajala, J.; Kauppi, 
H. Association of Finnish Peat industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.1: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 51ip. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

The Energy Department of the Ministry of Trade and industry 
funded the project called LAEPPAE to determine the factors influ- 
encing the formation and quantity of the emissions from peat and 
wood burning plants. Another goal was to show the relation be- 
tween dust emissions and sedimentation measurements. The study 
was carried out by measurements of dust emissions and sedimen- 
tation measurements rates during the end of 1986 in three peat and 
wood burning power plants, of which two were grate burning plants 
of sod peat and wood chips and the third one a sod peat gasifier. 
This invetigation about the formation and quantity of the emissions 
from small peat and wood burning plants has resulted in the speci- 
fication of several subjects that need further study: the amount of 
dust fractions in the air close to the plant, the influence of combus- 
tion techniques and types of peat fuel in the formation of dust 
particles of size is bigger 10 m, analysis of sedimentation samples. 
The study of these subjects would help to development parameter 
models describing the formation and quantity of emission. 


0109 Environmental Aspects 
Refer also to citation(s) 22558, 22917, 24456 


22542 (NEI-FI-134-Vol.2, pp. 150-157) The carbon dioxide 
emissions and peat production. Selin, P. (Vapo Oy, Jyvaeskylae 
(Finland)); Nyroenen, T. Association of Finnish Peat Industries, 
Jyskae (Finland). 1990. (CONF-900627-Vol.2: Peat '90: interna- 
tional conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 2 Posters. 201p. Order Number DE91793074. 
Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/production; CARBON DIOXIDE/ 
emission; PEAT; PRODUCTION; EMISSION; WETLANDS; FIN- 
LAND; COMBUSTION; ENERGY CONSUMPTION; GLOBAL 
ASPECTS 
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22543 (DOE/PC/88939-11) In situ determination of des- 
orbable methane content by use of three different decay 
functions. Plaizier, R.R. (Westech Engineering, Inc., Salem, OR 
(USA)); Hucka, V.J. Utah Univ., Salt Lake City, UT (USA). Dept. of 
Mining Engineering. Oct 1990. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-88PC88939. (CONF- 
910982-1: Conference on in situ determination of desorbable 
methane content by use of three different decay functions, Glen- 
wood Springs, CO (USA), 18-20 Sep 1991). Order Number 
DE91005923. Source: OSTI; NTIS; GPO Dep. 

The desorptive properties of methane in selected western coal 
seams were studied through actual field measurements using a 
manual bubble desorbometer and later verified through laboratory 
modeling. Data were reduced using a power decay function, a 
quadratic function, and an exponential function. Methane desorp- 
tion characteristics from individual coal seams were shown 
theoretically to be a good estimator of a seams total methane con- 
tent to within +20%. A laboratory was set up and equipped to 
properly analyze and reduce field data, in addition to providing a 
controlied model for studying methane adsorption properties on 
coal. The results of the field tests indicate that all three theoretical 
desorption functions provide a satisfactory model of the desorption 
process based on estimated and actual gas contents, and on su- 
perior coefficient of regression. The estimated gas content for four 
western coal mines are presented based on computer reduction of 
data obtained from field and laboratory tests. One of the investi- 
gated coal seams is located in Colorado (B seam of the Dutch 
Creek Mine in Carbondale) and three are located in Central Utah 
(Rock Canyon seam of the Soldier Creek Mine), Lower Sunnyside 
(Sunnyside Coal Mines) and Sub 3 (Castle Gate Mine) seam. Their 
average methane content ranges from 1.8 ce/g to 5.5 ce/g. Graphic 
results from laboratory tests indicated the power function may pro- 
vide a more accurate model of the desorption process than the 
other two theories discussed. 4 refs., 12 figs., 3 tabs. 


22544 (ETDE-mf-1507308) Activities of the mining author 
ties of Nordrhein-Westtfalen, 1989. Ministerium fuer Wirtschaft, 
Mittelstand und Technologie des Landes Nordrhein-Westfaien, 
Duesseldorf (Germany, F.R.). 1990 92p. (In German). Order Num- 
ber DE91507308. Source: OST!; NTIS (US Sales Only). 

Nordrhein-Westtalen still opts for domestic energy sources which 
can be utilized without causing enivornmental pollution and have 
the additional advantages for higher energy productivity and the 
use of renewable energy sources. The report reviews develop- 
ments in mining, the structure and activities of mining autorities, 
industrial safety and health, rock mechanics and safety, and envi- 
ronmental aspects. (DG) 


22545 (NEI-Fl-134-Vol.1) PEAT 90 -versatile peat: Volume 1 
Papers. Association of Finnish Peat Industries, Jyskae (Finland). 
1990. 511p. (CONF-900627—Vol.1: Peat '90: international confer- 
ence and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). Order Number DE91793075. Source: 
OSTI; NTIS (US Sales Only). 

The PEAT 90 - Versatile Peat - International Conference on Peat 
Production and Use was held in Jyvaeskylae on June 11-15, 1990. 
The Conference was organized by the Association of the Finnish 
Peat Industries and the Continuing Education Centre of the Univer- 
sity of Jyvaeskylae. The programme consisted of technical 
sessions on Peat Production, Peat Combustion, Chemical Compo- 
sition of Peat, Peat Power Generation, Dewatering of Peat and 
Environmental Effects of Peat. Poster presentations was also held 
to provide a forum for discussions. 


22546 (NEI-Fl-134-Vol.1, pp. 13-23) Carbon cycling in 
northern peatlands with special reference to global climate 
change. Adams, D.D. (State University of New York (USA). Center 
for Earth and Environmental Science). Association of Finnish Peat 
industries, Jyskae (Finland). 1990. (CONF-900627—Vol.1: Peat '90: 
international conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 





peat: Volume 1 Papers. 51ip. Order Number DE91793075. 
Source: OSTI; NTIS (US Sales Only). 

Peat-forming systems consit of two distinct layers: an upper aer- 
obic zone of relatively rapid carbon decomposition and a lower, 
much thicker anaerobic section of low conductivity and slow decay 
rates. Gases produced at depth during decomposition escape up- 
wards by diffusion, mass flow (advection) of dissolved components 
or as gas bubbles. Much of the carbon associated with the mass of 
the lower peat layer (catotelm) is lost to the atmosphere as 
methane gas, especially in the form of bubbles. Gas bubbie 
methane would probably not be oxidized during upward transit 
through the aerobic surface layer. On the other hand, that portion 
of the methane diffusing upwards, and which is dissolved in the 
peat pore water, would probably be oxidized within the aerobic 
zone depending on the depth of the water table and location of the 
aerobic/anaerobic interface. Draining of peatiands and fertilization 
for silviculture. 


22547 (NEI-Fi-134-Vol.1, pp. 51-66) Development potential 
of fuel peat , D. (Technical Research Centre 
of Finland, Jyvaeskylae (Finland). ‘Combustion and Thermal Engi- 
neering Lab.). Association of Finnish Peat Industries, Jyskae 
(Finland). 1990. (CONF-900627—Vol.1: Peat "90: international con- 
ference and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). In PEAT 90 - versatile peat: Volume 1 
Papers. 511p. Order Number DE91793075. Source: OSTI; NTIS 
(US Sales Only). 

Peat technology has developed favourably for a long time. How- 
ever, a lot of development potential remains. The basis for 
technological innovation is a combination of theoretical develop- 
ment potential and commercial viability. The emphases of 
development can and should reflect these. In terms of peat produc- 
tion, the theoretical solar energy drying potential is presently much 
higher than the degree of utilization, which varies from ten to 
twenty per cent. In Finland the aim is to double the efficiency of 
solar energy utilization with the OPTIMITURVE programme. Fur- 
thermore, the delivery technology of peat is developing into a stage 
where it is possible to get acquainted with the properties of stored 
peat by exploiting teleinformatics and communications technology, 
in addition to programming delivery itself on the basis of a plant’s 
load variations needs. Closely related are issues of suitable real 
time measurement of fuel peat quality and quantity. The general 
aim in peat energy utilization is to increase the share of electricity 
produced from peat and to reduce emissions. Application to pres- 
surized combustion with gas turbine and steam turbine is, then, 
provided by the theoretical development potential. At present, dif- 
ferent solutions for utilization of pressurized combustion in order to 
increase electrical energy produced with peat, either in combined 
heating power plants or in separate condensing power plants, are 
at different stages of development. The paper gives a view of the 
present stage of fuel peat technology, the development potential of 
different areas, and discusses the research and development 
trends for this field. 


22548 (NEI-FI-134-Vol.1, pp. 120-128) Intensitying sod peat 
production. Erkkilae, A. (Technical Research Centre of Finland, 
Jyvaeskylae (Finland). Combustion and Thermal Engineering Lab.); 
Pirkonen, P. Association of Finnish Peat Industries, Jyskae 
(Finland). 1990. (CONF-900627—Vol.1: Peat '90: international con- 
ference and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). In PEAT 90 - versatile peat: Volume 1 
Papers. 511p. Order Number DE91793075. Source: OSTI; NTIS 
(US Sales Only). 

The development of sod peat production techniques in Finland 
has long focused on increasing the output of the sod peat machine 
and optimizing sod peat size. Less attention has been paid to the 
development of production techniques and sod quality improve- 
ment. During the last few years the new ridge drying method of 
sod peat, has been developed in cooperation with Turveruukki Oy, 
Kemira Oy, Suokone Oy and the Combustion and Thermal Engi- 
neering Laboratory of the Technical Research Centre of Finland 
(VTT). The cooperation has also included efforts to increase the 
seasonal output of the sod peat machine and improve the strength 
and density of sod peat. The new method can greatly increase the 
seasonal yield of sod peat by increasing the number of harvesting 
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cycles. The essential point of this method is that two harvests are 
drying at the same time. The first is ridged and the second is lying 
on the field. Intensifying the production is based on more effective 
utilization of solar energy, on decreasing on the 
weather, and on the extension of the production season. The aim 
of this method is also to improve the strength of sod peat, as well 
as to decrease the loss resulting from the different work phases. 
The ridge drying method produced 60% more sod peat by lower 
production costs, with an ordinary production technique, 
during the field test in the summer 1989. 


22549 (NEI-FI-134-Vol.1, pp. 184-190) Production planning 
system for peat production. Huusko, A. (Oulu Univ. (Finland). 
Research Inst. of Northern Finland); Malinen, J.; Kiukaanniemi, E.; 
Nyroenen, T. Association of Finnish Peat Industries, Jyskae 
(Finiand). 1990. (CONF-900627—Vol.1: Peat '90: international con- 
ference and exhibition on peat production and use, 

(Finland), 11-15 Jun 1990). in PEAT 90 - versatile peat: Volume 1 
Papers. 511p. Order Number DE91793075. Source: OSTI; NTIS 
(US Sales Only). 

J eee en ee ae ees oat 
production is described. Production planning in the presence of lim- 
ited resources is a challenging decision making task. It is a 
problem of allocation of resources to meet various needs and ob- 
jectives. Timing of activities in milled peat production is based on 
simulation of the peat's drying and weather data. in the paper the 
detailed structure and a micro computer of the 
planning system is presented. The design of the production pian- 
ning system is realized by using object oriented methods 
combining the peat drying modelling and resource allocation caicu- 
lation. interfacing problems caused by management of spatial and 
temporal data is discussed. A solution of a graphical user interface 
with maps and linear time representations is presented. 


22550 (NEI-FI-134-Vol.1, pp. 232-241) Advantages of mole 
drainage in the peat harvesting fields the first two ex- 
perimental yeers. Selin, P. (Vapo Oy, ee Paton 
Nyroenen, T.; Kiemetti, V.; Saenkiaho, K.; Schoiz 

of Finnish Peat industries, Jyskae (Finland). 1990. (CONF. 200627 
Vol.1: Peat "90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

The mole drainage experiment was started in Piipsanneva peat 
harvesting field in the autumn of 1987. Although the flow rates from 
the drains have decreased since the initial phase the runoff still 
continued and varied according to the precipitation during the sum- 
mer of 1989. The ground water table in the experimental area has 
been lower than in the normaily drained field. This has reduced the 
moisture content of the field surface and shortened the harvest 
cycle of milled peat. The runoff water has very low content of sus- 
pended solids. The content of dissolved nutrients is on the same 
level or lower than in the runoff water of the open field ditches. The 
monitoring of the experiment will be continued for the evaluation of 
the different application potentials and the economy of the method. 


242-252) Development of 
water from peat production ar- 


Ihme, R.; Heikkinen, K. 


22551 


(NEI-FI-134-Vol.1, pp. 
methods for runoff 

eas. Lakso, E. (Oulu Univ. (Finland)); 
Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.1: Peat '90: international conference and exhi- 


bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

A description is given of a project on The Development of Water 
Purification Technologies for use in Peat Production begun in 1987 
and some results are presented. The aim was to envolve new 
methods for reducing the loading on rivers and lakes caused by 
peat production and to improve existing purification methods. The 
methods tested to date are surface drainage and filtering as means 
of purifying runoff water, retention of load in open ditches and im- 
provement of efficiency and purification capacity of sedimentation 
basins. Preliminary results suggest that surface drainage succeeds 
in removing both suspended solids and nutrients from the runoff 
water. 
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22552 (NEI-FI-134-Vol.1, pp. 280-289) OPTIMITURVE re- 
search program. Leinonen, A. (Technical Research Centre of 
Finland, Jyvaeskylae (Finland). Combustion and Thermal Engineer- 
ing Lab.). Association of Finnish Peat Industries, Jyskae (Finland). 
1990. (CONF-900627—Vol.1: Peat '90: international conference and 
exhibition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 
The OPTIMITURVE research programme is a joint venture of the 
Finnish peat industries, which aims at enhancing and maintaining 
the competitiveness of peat in comparison with other fuels. The 
programme was launched in 1988 and will last for five years. The 
, Main objective of the research is to reduce peat production costs 
by developing a new production method based on solar energy, 
which will increase the annual peat yield per hectare from the 
present 350 MWh to 900 MWh. When the aim of the programme is 
achieved, it will be possible to cut peat production costs by approx- 
imately 20%. The cutdown in costs comes from a decrease in 
investment costs per produced energy unit. Achieving the aim of 
the programme is quite feasible, since only 10-20% of the solar en- 
ergy available today is utilized in peat production. The programme 
will proceed to its aim by two ways. The first alternative is to 
develop further the existing milled and sod peat production tech- 
niques and the second is to develop a totally new production 
method. By improving the old methods the aim can be achieved 
faster, in practice as early as by 1992. The development of a to- 
tally new production method is possible in the long term and could 
become operational in 1995. One of the most significant achieve- 
ments of sod peat research from the years 1988-89 is the ridge 
drying technique, which provided a solid basis for reaching the aim 
of the programme. In addition, it has been possible to improve the 
efficiency of sod peat production by developing sod machines, 
which enable the extending of the production season in the spring 
irrespective of soil frost. New maceration techniques have added to 
the solidity of the sod, and thereby decreased the loss per sod. 


22553 (NEI-Fi-134-Vol.1, pp. 429-434) Peat production and 
processing in the Soviet Union. Sokolov, B.N. (Deputy Minister 
of the Fuel of the RSFSR (USSR)). Association of Finnish Peat In- 
dustries, Jyskae (Finiand). 1990. (CONF-900627—Vol.1: Peat '90: 
international conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 1 Papers. 511p. Order Number DE91793075. 
Source: OSTI; NTIS (US Sales Only). 

The presentation gives a review over the developments in the 
Soviet peat industry from mainly fuel production up to the 
mid-1960s to the current emphasis on both the production and pro- 
cessing of peat for use mainiy iw: agriculture and horticulture. 
Product diversification into insulating materials, bacterial and 
medicinal preparations, pigments, cosmetics and household chemi- 
cals is also in progress. The 850.000 ha of industrial cutover will 
be used for agriculture, forestry and fish farming. Typical bogs are 
preserved for study and amenity purposes. Outlines the industry's 
objectives up to the year 2000. 


22554 (NEI-Fi-134-Vol.1, pp. 435-447) Multiple products 
trom peat. Spigarelli, S.A. (Bemidji State University, Bemidji, MN 
(USA). Center for Environmental Studies); Rengo, J.J.; Morine, 
G.H. Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.1: Peat ’90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Voiume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 
Many different commercial uses for peat fractions have been 
but most extracts/products are not economical to pro- 

duce individually. We have investigated various schemes for 
fractionating peat and producing multiple products from a single 
peat feedstock. A total of six different fractions of a reed-sedge 
peat have been isolated on the basis of solubility in water, weak 
acid, strong acid, weak base, strong base and organic solvents. 
The soluble fractions and residual solids were tested for potential 
value as: biostimulants, bioconversion substrates, bitumens, ion- 
exchange media and horticultural peat. At least three high value 
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fractions can be isolated sequentially from this peat feedstock with- 
out sacrificing yield or quality of individual products; these include 
plant growth stimulants, peat waxes and ion-exchange materials. 


22555 (NEI-FI-134-Vol.1, pp. 448-453) The use of infra-red 
technology in peat production. Tervo, M. (Oulu Univ. (Finland). 
Research Inst. of Northern Finland); Kiukaanniemi, E.; Parkkinen, 
R. Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627-Vol.1: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

One method for developing the peat industry is to utilize new 
technology e.g. infra-red technology for measuring the moisture 
content of milled peat based on the infra-red absorbtion of the wa- 
ter. Another working application would be the aerial supervision of 
self-heating in peat stockpiles using an infra-red camera. We dis- 
cuss here the main results of an investigation in to the supervision 
of peat stockpiles by aerial thermography, including the possibilities 
for using this method to monitor the drying velocity of the milled 
peat layer in the field. 


22556  (NEI-FIl-134-Vol.2) PEAT 90 -versatile peat: Volume 2 
Posters. Association of Finnish Peat Industries, Jyskae (Finland). 
1980. 201p. (CONF-900627—Vol.2: Peat '90: international confer- 
ence and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). Order Number DE91793074. Source: 
OSTI; NTIS (US Sales Only). 

The PEAT 90 - Versatile Peat - International Conference on Peat 
Production and Use was held in Jyvaeskylae on June 11-15, 1990. 
The conference was organized by the Association of the the 
Finnish Peat Industries and the Continuing Education Centre of the 
University of Jyvaeskylae. The programme consisted of technical 
sessions on Peat Production, Peat Combustion, Chemical Compo- 
sition of Peat, Peat Power Generation, Dewatering of Peat and 
Environmental Effects of Peat. Poster presentations was also held 
to provide a forum for discussions. 


22557 (NEI-FI-134-Vol.2, pp. 29-34) Milled peat production 
control. Hillebrand, K. (Technical Research Centre of Finland, Jy- 
vaeskylae (Finland). Combustion and Thermal Engineering Lab.). 
Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Voi.2: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 2 Posters. 201p. 
Order Number DE91793074. Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/production; PEAT; PRODUC- 
TION; COMPUTERIZED CONTROL SYSTEMS; HARVESTING; 
COMPUTERIZED SIMULATION; WEATHER; EVAPORATION; 
FORECASTING; DRYING 


22558 (NEI-Fi-134-Vol.2, pp. 1-12) CO. release trom peat- 
hervested peatiands and stockpiles. Ahlholm, U. (University of 
Joensuu, Joensuu (Finland). Mekrijaervi Research Station and 
Department of Biology); Silvola, J. Association of Finnish Peat In- 
dustries, Jyskae (Finland). 1990. (CONF-900627—Vol.2: Peat '90: 
international conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 2 Posters. 20ip. Order Number DE91793074. 
Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/harvesting; PEAT/carbon dioxide; 
PEAT; HARVESTING; WETLANDS; STOCKPILES; FIELD TESTS; 
BENCH-SCALE EXPERIMENTS; EMISSION; CARBON CYCLE 


22559 (NEI-FI-134-Vol.2, pp. 110-114) Analysis error and 
its significance in the sampling strategy of peatiands. Peu- 
ravuori, J. (Turku Univ. (Finland). Dept. of Chemistry); Pihlaja, K. 
Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.2: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 2 Posters. 20ip. 
Order Number DE91793074. Source: OSTI; NTIS (US Sales Only). 

Poster presentation. WETLANDS/sampling; WETLANDS; SAM- 
PLING; MAPPING; ERRORS; PEAT; SEGREGATION; COST; 
LAYERS; QUANTITY RATIO; VARIATIONS 
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22560 (DOE/CE/15466-T3) Coal-log pipeline system devel- 
opment: Quarterly report, February 25, 1991-May 24, 1991. 
Missouri Univ., Columbia, MO (USA). Dept. of Civil Engineering. 
[1991]. 34p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG01-90CE15466. Order Number DE91014404. Source: 
OSTI; NTIS; GPO Dep. 

One of the four tasks of the contract awarded by the Energy- 
Related Inventions Program, US Department of Energy, is to test 
and demonstrate a small model of the injection system for coal 
logs. Because the injection system works in a coordinated manner 
with the pumping and ejection systems, it is difficult to separately 
demonstrate them. Consequently, it was decided to broaden the 
scope of this task to build and test an entire system of CLP (Coal 
Log Pipeline) including the injection system (intake), the pumping 
system and the ejection system. Such a demo unit will also allow 
us to test a complete system of CLP, a task that must be done 
sooner or later. Additional costs for constructing this demonstration 
CLP system are provided by the CLP Consortium which, at 
present, consists of nine companies. One purpose of this test pro- 
gram is to determine the optimal conditions necessary for the 
fabrication of binderless coal logs. An earlier literature review indi- 
cated that the moisture content, temperature, compaction pressure, 
and maximum coal particle size will have the greatest influence on 
the quality of compacted coal logs. Consequently, the test program 
described in last quarter's report was design to investigate these 
variables. In the coal log extrusion experiment, Powder River Basin 
coal dried and with 5 wt % asphalt was extruded from 1.6 in., 1.7 
in. and 2 in. diameter dies continuously and at various speeds. The 
extrusion temperature was 300 °F. Coal log formation was still not 
satisfactory but extrusion improves as die diameter was decreased. 
This achievement now allows conditions of temperature, asphalt 
concentration, speed and die conditions to be explored in future 
experiments. The literature review in this progress report update 
focuses on reports published by the International Briquetting Asso- 
ciation during 1953 to 1961. 22 refs., 13 figs., 1 tab. 


22561 (DOE/PC/88947-T10) Development and utilization of 
new diagnostics for dense-phase pneumatic transport: Quar- 
terly technical progress ,» January 1, 1991—March 30, 
1991. Cornell Univ., Ithaca, NY (USA). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC22-88PC88947. 
Order Number DE91013945. Source: OSTI; NTIS; GPO Dep. 
Dense-phase pneumatic transport is an attractive means of 
conveying solids. Unfortunately, because of the high solid concen- 
trations, this transport method is a difficult regime in which to carry 
out detailed measurements. Hence most details of the flow are un- 
known. In this context, the main objective of this work is to develop 
probes for local measurements of solid velocity and holdup in 
dense gas-solid flows. In particular, we have designed capacitance 
probes to measure local, time-dependent particle concentrations, 
and a new optical fiber probe based on _ laser-induced- 
phosphorescence to measure particle velocities. in the present 
reporting period, we have focused on the time relaxation of the 
second moment of velocity fluctuation of for a collection of grains 
undergoing simple shear. In addition, we have resumed experi- 
ments with our dense-phase pneumatic setup. 4 rets., 3 figs. 


22562 (DOE/PC/90181—T1) Particulate Flow Research Lab 
quarterly progress report, January 1, 1991-—March 31, 1991. 
Rosato, A.; Dave, R.; Carr, W.; Fischer, |. New Jersey inst. of 
Tech., Newark, NJ (USA). Particulate Flow Research Lab. [1991]. 
13p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-91PC90181. Order Number DE91013952. Source: OSTI; 
NTIS; GPO Dep. 

Research from the Particulate Flow Research Lab continued. Six 
month milestones include: (1) complete design of prototype chute; 
(2) complete receiving antenna design; (3) complete preliminary 
work on single chip radiation pattern. The design of the chute in 
which the radiosonde system is to be tested is 80% complete. The 
chute will have width adjustable up to about 12 in. and a length of 
8 ft. Calculations indicated that excessive deflection would occur if 
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the chute was supported only at its ends, and therefore intermedi- 
ate supports are to be provided. The cross-sectional dimensions 
were designed for a maximum deflection of 0.010 in. Essentially, 


the chute consists of $ x 16 in. baseplate and 8 in. x 2 in. chan- 


nels of } in. thick material. Work is now proceeding on the 


detailing of the components comprising the chute. 12 figs. 


22563 (DOE/PC/90183-T1) Dense inclined flows: Theory 
and experiments: Quarterly technical progress report, January 
1, 1991—March 31, 1991. Cornell Univ., Ithaca, NY (USA). [1991]. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-91PC90183. Order Number DE91014248. Source: OSTI; 
NTIS; GPO Dep. 

Rapid, gravity-driven flows of granular materials down inclines 
pose a challenge to our understanding. Even in situations in which 
the flow is steady and two-dimensional, the details of how momen- 
tum and energy are balanced within the flow and at the bottom 
boundary are not well understood. Thus we have undertaken a 
research program integrating theory, computer simulation, and ex- 
periment that will focus on dense entry flows down inclines. Its 
goal is to understand the regime of inclined flow that involves a 
large, relatively passive mass of granular material moving above a 
narrow region of intensely sheared, colliding grains. The effort in- 
volves the development of theory informed by the results of 
simultaneous computer simulations and the construction, instru- 
mentation, and use of an experimental facility in which the 
variables necessary to assess the success or failure of the theory 
can be measured. In the present reporting period, we have devel 
oped the dynamics of frictional spheres and begun an analysis of 
flow in a rotating drum. For the experiments, we have designed the 
principal components of the chute facility in concert with the Uni- 
versity of Florida, where a similar chute will be constructed. 4 refs. 


22564 (DOE/PC/90185-T1) [Granular chute flows of 
smooth, nearly elastic, spheres}: Quarterly progress report, 
January 1, 1991-March 31, 1991. Richman, M.W. Worcester 
Polytechnic inst., MA (USA). [1991]. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC22-91PC90185. Order 
Number DE91014246. Source: OSTI; NTIS; GPO Dep. 

The purpose of this investigation is to treat vertical, chute flows 
of smooth, nearly elastic spheres in the context of kinetic theories 
for granular flows. Of special interest are the circumstances under 
which more than one steady flow is possible and the circumstances 
under which no steady flow is possible. We focus on steady, fully 
developed flows of identical, smooth, nearly elastic spheres that 
are driven by gravity and contained between fixed parallel bumpy 
surfaces. We employ a theory that applies to the full range of solid 
fraction to obtain numerical solutions for the profiles of solid frac- 
tion, mean velocity, and granular temperature. Neither the shapes 
of the profiles nor the energy transfer at the boundaries are re- 
stricted. We find that for prescribed particle properties, boundary 
properties, and distances between the plates, there is a maximum 
flow rate M at which a steady flow is possible, and that for certain 
flow rates and distances between the plates both a dilute fast flow 
and a dense slow flow are possible. 13 refs., 5 figs. 


22565 (DOE/PETC/TR-91/8) A review of theories for flow- 
ing granular materials with applications to fluidized beds and 
solids tra . Massoudi, M. (USDOE Pittsburgh Energy Tech- 
nology Center, PA (USA)); Boyle, E.J. USDOE Pittsburgh Energy 
Technology Center, PA (USA). May 1991. 133p. ed by US- 
DOE, Washington, DC (USA). Order Number DE91013111. 
Source: OSTI; NTIS; GPO Dep. 

We discuss the development of the theories for flowing granular 
materials. A historical perspective on the importance and everyday 
use of granular materials in engineering applications is given, and 
various examples of what is meant by granular material are pre- 
sented. In the first section, for future use and convenience, we 
introduce some basic definitions and fundamental concepts used in 
granular media. In the second section, we discuss various stan- 
dard continuum theories implemented for specific use of granular 
materials for different flow conditions. We will proceed to the turbu- 
lence modelling of solids transport by first extending the standard 
continuum theories to the theories of micropolar materials. We will 
review the works of investigators who postulate modelling granular 
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materials as non-Newtonian fluids. At this stage of the historical 
development of these theories, it had become evident that the fluc- 
tuating velocity of individual particles plays an important role in the 
formulation of the stress tensors. In the third section, we give a 
review of kinetic theory of gases as applied to flowing granular ma- 
terials. The end of this report reviews the existing constitutive 
equations for the solid phase in solid-gas flows, and discusses the 
importance and relevance of modelling the solid phase as granular 
material. A discussion regarding what is usually referred to as 
“solids pressure” will be presented. 147 refs., 2 figs. 
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22566 (DOE/PC/79903-T8) Optical properties of fiyash: 
Quarterly report, 1 January—31 March 1991. Self, S.A. Stanford 
Univ., CA (USA). High Temperature Gasdynamics Lab. May 1991. 
94p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-87PC79903. Order Number DE91014192. Source: OSTI; 
NTIS; GPO Dep. 

The general aims of this research are to provide a fundamental 
scientific basis for the physical understanding and reliable calcula- 
tion of radiative heat transfer in coal combustion systems, 
particularly as it is influenced by the presence of inorganic con- 
stituents deriving from the mineral matter in coal. The work is 
organized under four tasks. Tasks 1 and 2 were initiated in October 
1987; Tasks 3 and 4 were funded from October 1988. (1) Charac- 
terization of Flyash: Under this heading the chemical composition 
and size distribution of representative flyashes are being measured 
by appropriate microanalytical techniques; (2) Measurements of the 
Optical Constants of Slags: measurements of the infrared optical 
constants of synthetic slags are being made as a function of wave- 
length and temperature for controlled compositions; (3) Sample 
Calculations of the Radiant Properties of Flyash Dispersion; and 
(4) Measurement of the Radiant Properties of Flyash Dispersions: 
This bench-scale experiment is planned to compare the measured 
radiant properties of a dispersion of well-characterized ash with 
computations based on data developed under the first two tasks. 


22567 (DOE/PC/80752-T16) Detailed model for practical 
pulverized coal furnaces and gasifiers: Quarterly technical 
progress report No. 7, May 1, 1987—July 31, 1987, ninth quar- 
terly reporting period. Smith, P.J.; Smoot, L.D. Brigham Young 
Univ., Provo, UT (USA). Combustion Lab. 31 Aug 1987. 48p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-85PC80752. Order Number DE91015000. Source: OSTI; 
NTIS; GPO Dep. 

On May 1, 1985, work was initiated on a contract sponsored by 
a consortium of industrial and governmental agencies aimed at de- 
velopment of a practical, 3-D coal combustion model. The general 
objective of this study is to improve and extend a generalized two- 
dimensional, pulverized coal combustion and gasification code for 
application to large-scale, practical configurations, and to evaluate 
and implement the resulting code on an industrial scale. This re- 
port summarizes work conducted during the first quarter of the 
third year (ninth quarter) of this contract. A summary of work ac- 
complished during this quarter is given by task and includes only 
tasks where significant progress was made during this quarter. 47 
refs., 14 figs. 


22568 (DOE/PC/80752-T17) Detailed model for practical 
pulverized coal furnaces and gasifiers: Quarterly technical 
progress report No. 12, November 1, 1988—January 31, 1989, 
fifteenth quarterly reporting period. Smith, P.J.; Smoot, L.D. 
Brigham Young Univ., Provo, UT (USA). Combustion Lab. 28 Feb 
1989. 37p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-85PC80752. Order Number DE91014999. Source: 
OSTI; NTIS; GPO Dep. 

On May 1, 1985, work was initiated on a contract sponsored by 
a consortium of industrial and governmental agencies aimed at de- 
velopment of a practical, 3-D coal combustion model. The general 
objective of this study is to improve and extend a generalized two- 
dimensional, pulverized coal combustion and gasification code for 
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application to large-scale, practical configurations, and to evaluate 
and implement the resulting code on an industrial scale. This re- 
port summarizes work conducted during the third quarter of the 
fourth year (fifteenth quarter) of this contract. A summary of work 
accomplished during this quarter is given by task, only 3-D model 
development work was performed. 15 refs., 7 figs. 


22569 (DOE/PC/88900—1) An engineering model for coal 
devolatilization: Quarterly report, March 15, 1988—June 15, 
1988. Lau, Wei Chun; Niksa, S. Stanford Univ., CA (USA). High 
Temperature Gasdynamics Lab. Jul 1988. 42p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-88PC88900. 
Order Number DE91014392. Source: OSTI; NTIS; GPO Dep. 

There are three distinct modeling projects in this program: (1) A 
reaction model for coal devolatilization which is compatible with 
large scale combustor simulators yet predicts the yields of tar, gas, 
char, and unreacted coal throughout the technological operating 
domain, with heuristic parameter adjustments for different coal 
types; (2) A theoretical framework based on bona fide depolymer- 
ization kinetics with reattachment into char and flash distillation of 
volatiles, to explain the behavior of different coal types; and (3) an 
analysis of the chemistry, heat and mass transport in the vicinity of 
individual coal particles, to begin to describe the initial stages of 
the combustion of entrained coal particles. Progress is discussed. 
15 refs., 10 figs., 2 tabs. 


22570 (DOE/PC/88900—-2) An engineering modei tor coal 
devolatilization: Quarterly report, June 15, 1988—Septemer 15, 
1988. Lau, Wei Chun; Niksa, S. Stanford Univ., CA (USA). High 
Temperature Gasdynamics Lab. Dec 1988. 33p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-88PC88900. 
Order Number DE91014393. Source: OSTI; NTIS; GPO Dep. 

There are three distinct modeling projects in this program (1) An 
expedient reaction model for coal devolatilization for large scale 
combustor simulators; (2) A theoretical framework to explain the 
behavior of different coal types; and (3) An analysis of the chem- 
istry, heat and mass transport in the vicinity of individual coal 
particles, to begin to describe the initial stages of the combustion 
of entrained coal particles. Progress is discussed. 2 refs., 10 figs., 
2 tabs. 


22571 (DOE/PC/89791—T1) Mineral transformations and 
fragmentation in coal combustion. Edwards, B.F. West Virginia 
Univ., Morgantown, WV (USA). Dept. of Physics. 19 Apr 1991. 
12p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89791. Order Number DE91014810. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective of the project is to model mineral transfor- 
mations and fragmentation using a novel rate equation approach 
and to verify the model by comparison with available experimental 
data. These data and models are essential to a fundamental un- 
derstanding of mineral matter transformations and fragmentation 
during pulverized-coal and fluidized-bed combustion. The first ob- 
jective (complete) is to study fragmentation in the absence of 
mineral matter using a rate equation approach. The study involves 
both exact mathematical analysis and numerical solutions where 
exact solutions cannot be found. The second objective (in 
progress) is to study the effect of mineral matter by incorporating 
mineral inclusions into an event-oriented simulation and to compare 
the predictions of this simulation with available experimental data. 


22572 (DOE/PC/90176-T19) Cyclone reburning retrofit: 
Corrosion evaluation: Technical report, December 1—February 
28, 1991. Sarv, H. (Babcock and Wilcox Co., New Orleans, LA 
(USA)); Paul, L.D. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (USA). [1991]. 7p. Sponsored by USDOE, Washing- 
ton, DC (USA); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (USA). DOE Contract FG22-90PC90176. Order 
Number DE91014055. Source: OST!; NTIS; GPO Dep. 

Reburning is an emerging NO, reducing technology which offers 
cyclone boiler owners a promising alternative to the more expen- 
sive flue gas cleanup techniques. Pilot-scale test results have 
shown that the corrosive H2S gas can evolve during reburn. This 
can pose a potential problem and concern in retrofits burning high- 
sulfur Illinois coals. This research program is intended to assess 
tube corrosion under simulated reburning conditions (temperature, 





stoichiometry, and H2S concentration). Performance of existing car- 
bon steel as well as other alloys will be tested and compared. 1 fig. 


22573 (DOE/PC/90286-T1) Combustion fume structure and 
dynamics: [Semi-annual report], August 16, 1990—-February 16, 
1991. Flagan, R.C. California inst. of Tech., Pasadena, CA (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-90PC90286. Order Number DE91014244. Source: 
OSTI; NTIS; GPO Dep 

The focus of this research program is on elucidating the funda- 
mental processes that determine the particle size distribution, 
composition, and agglomerate structures of coal ash fumes. The 
ultimate objective of this work is the development and validation of 
a model for the dynamics of combustion fumes, describing both the 
evolution of the particle size distribution and the particle 
morphology. The study employs model systems to address the fun- 
damental questions and to provide rigorous validation of the 
models to be developed. This first phase of the project has been 
devoted to the development of a detailed experimental! strategy 
that will allow agglomerates with a broad range of fractal dimen- 
sions to be studied in the laboratory. 7 refs. 


22574 (DOE/PETC/TR-91/3) Modification of the “TEACH” 
computer code for use in a study of swirling turbulent flows. 
Hwang, C.C. (Pittsburgh Univ., PA (USA). Dept. of Mechanical En- 
gineering); Zhu, Genxing; Massoudi, M.; Ekmann, J.M. USDOE 
Pittsburgh Energy Technology Center, PA (USA). Mar 1991. 172p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91010492. Source: OSTI; NTIS; GPO Dep. 

For high-intensity pressurized combustors, swirl has been used 
to improve the flame stability and to produce higher rate of entrain- 
ment of the ambient fluid and fast mixing. ‘Traditionally, designers 
relied heavily on experiments to design combustors. This approach 
is now being supplemented with theoretical and computational 
modeling techniques. Typical of the present generation of fluid dy- 
namic computer codes being developed for combustor simulation is 
the TEACH solution procedure. The TEACH code uses the two- 
equations k-« turbulence model for turbulent flow prediction. It has 
been suggested that the assumptions leading to the formulation of 
the k-e model are inadequate for the modeling of turbulence in high 
swirling flows. Recently, Speziale (1987) has developed a non- 
linear k-e model which extends the range of validity of the standard 
k-e model while maintaining most of the interesting feature of the 
k-e model, for example, the ease of application in existing Compu- 
tational Fluid Dynamics (CFD) codes. The objectives of this work is 
to evaluate a modified vesion of the TEACH code (STARPIC) for 
its value in analyzing swirling flows in devices such as high- 
intensity combustors. Additional modifications include: (1) 
non-linear k-e model, (2) cyclone geometry, and (3) particle trajec- 
tory submodel. Simple computational tests have been run to 
compare results from this code with other computational and ex- 
perimental data. 36 refs., 19 figs. 


22575 (NEI-FI-134-Voi.1, pp. 24) Formation and destruction 
of N20 in pulverized peat combustion environment between 
730 and 970 deg C. Aho, M. (Technical Research Centre of Fin- 
land, Jyvaeskylae (Finland). Combustion and Thermal Engineering 
Lab.); Rantanen, J.; Linna, V. Association of Finnish Peat Indus- 
tries, Jyskae (Finland). 1990. (CONF-900627—Vol.1: Peat '90: 
international conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 1 Papers. 511p. Order Number DE91793075. 
Source: OSTI; NTIS (US Sales Only). 

Abstract only. PEAT/combustion properties; NITROUS OXIDE/ 
combustion; PEAT; VERY HIGH TEMPERATURE; COMBUSTION; 
ENVIRONMENT; COMBUSTION PRODUCTS; SPECTROME- 
TERS; FUEL SLURRIES; AIR POLLUTION ABATEMENT 


22576 (NEI-FI-134-Vol.1, pp. 174-183) Pressurized pulver- 
ized peat combustion. Huotari, J. (Technical Research Centre of 
Finland, Jyvaeskylae (Finland). Combustion and Thermal Engineer- 
ing Lab.); Flyktman, M. Association of Finnish Peat Industries, 
Jyskae (Finland). 1990. (CONF-900627—Vol.1: Peat '90: interna- 
tional conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
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peat: Volume 1 Papers. 511p. Order Number DE91793075. 
Source: OSTI; NTIS (US Sales Only). 

Combined gas and steam turbine cycles in power plant applica- 
tions are under intensive research and development today. The 
applications include pressurized gasification and combustion 
mehtods. Pressurized pulverized peat combustion combined with 
an advanced fuel peat production method creates a new possibility 
to achieve high electricity production efficiency. The present status 
of the research and development of PPFC-combustion is dis- 
cussed. A schema for a possible application in Finnish electricity 
production is given. The most important research needs for peat 
applications in in this area are suggested. 
22577 (NEI-FI-134-Vol.1, pp. 199-208) Peat combustion in a 

fluidized bed. Jahkola, A. (Helsinki Univ. of Technol 
ogy, Otaniemi (Finland). Lab. of Energy Economics and Power 
Plants); Eriksson, T.; Horvath, A. Association of Finnish Peat In- 
dustries, Jyskae (Finland). 1990. (CONF-900627—Vol.1: Peat ‘90: 
international conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 1 Papers. 511p. Order Number DE91793075. 
Source: OSTI; NTIS (US Sales Only). 

At the Helsinki University of Technology the research of combus- 
tion focuses on the pressurized fluidized bed combustion of peat. 
Experimental studies of about 400 hours have been accomplished 
on a PFBC test rig in the years 1987-89. THe PFBC test rig can 
be operated at pressures up to 10 bar. The fluidized bed of natural 
silica sand has a diameter of 0-15 m and a height up to 1.2 m. 
Crushed peat pellets of 18% moisture’ were burnt at different ex- 
cess air and pressure levels. Combustion efficiency was higher 
than 99.5%. Carbon monoxide caused the major part of combus- 
tion losses, although its emission was low (below 90 mg/MJ). The 
burning of carbon monoxide and fuel particles was effected mainly 
by bed temperature and pressure. The emitted amount of sulphur 
oxides was low. In addition to sulphur dioxide, also sulphur trioxide 
appeared in the flue gases. Nitrogen oxide emission was in the 
range trom 10 to 110 mg/MJ strongly influenced by excess air 


while the effect of pressure appeared to be moderate. The test rig 
has been equipped with a clean-up system fer the purification of 
hot flue gases from particles at high pressure. The clean-up sys- 


tem of the test rig consists of either two cyclones or one cyclone 
and a ceramic filter unit. Candle type ceramic filters have been 
tested. Particle concentration and size distribution were measured 
in the flue gases before and after the filters. The elutriation from 
the reactor was 2-5 g/m®n and the elutriated material was mostly 
fuel ash. Two cyclones in series reduced the particle concentration 
to 50-150 mg/m®n. One cyclone and the ceramic filter unit can de- 
crease the particle concentration below 5 mg/m*n. The mass mean 
diameter of the elutriated particles was about 30-35 um while the 
mass mean diameter after one cyclone was 4-6 um, after two cy- 
clones 2-4 um. 


22578 (NEI-FI-134-Vol.1, pp. 475-485) Spontaneous ignition 
and dust explosion behaviour of peat under elevated pres- 
sures. Wilen, C. (Technical Research Centre of Finland Espoo 
(Finland). Laboratory of Fuel and Process Technology); Rautalin, 
A. Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627—Vol.1: Peat '90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

Safety aspects of peat handling have earlier been studied at the 
Technical Research Centre of Finland, i.a. at peat power piants. 
Dust explosion characteristics of peat have been studied under at- 
mospheric operation pressure. Safety aspects related to handling 
become more crucial when entering the use of pressurized pro- 
cesses. For this reason, an intensive control of conditions and 
operation techniques will be required. Characteristics of dust explo- 
sions possible in pressurized peat combustion and gasification 
plants are discussed. These values are compared to the values of 
maximum pressure and maximum pressure rise occuring in peat 
handling at normal pressure. In addition, spontaneous ignition of 
fuel during storage or when feeding peat into pressurized systems 
is discussed. The degree of inertization required in pressurized peat 
storage for preventing spontaneous ignition will also be presented. 
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22579 (NEI-FI-134-Voi.2, pp. 13-19) Effects of some impor- 
tant cations on the rapid and slow peat combustion. Aho, M. 
(Technical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab.); Haemaelaeinen, J.; 
Tummavuori, J. Association of Finnish Peat Industries, Jyskae 
(Finland). 1990. (CONF-900627-Vol.2: Peat '90: international con- 
ference and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). In PEAT 90 -versatile peat: Volume 2 
Posters. 20ip. Order Number DE91793074. Source: OSTI; NTIS 
(US Sales Only). 

Poster presentation. PEAT/combustion; PEAT; COMBUSTION; 
CATIONS; HEATING RATE; NITROGEN OXIDES; VERY HIGH 
TEMPERATURE; WASHING; INORGANIC ACIDS; FERMIUM; 
ALUMINIUM; CALCIUM; MAGNESIUM; COPPER; MANGANESE 


22580 (NEI-FI-134-Vol.2, pp. 97-104) Acoustic pyrometry 
applied to a peat fired cogeneration plant. Martikainen, P. 
(Technical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab.). Association of Finnish 
Pec Industries, Jyskae (Finland). 1990. (CONF-900627—Vol.2: 
Peat ‘90: international conference and exhibition on peat produc- 
tion and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 
- versatile peat: Volume 2 Posters. 20ip. Order Number 
DE91793074. Source: OSTI; NTIS (US Sales Only). 

Poster presentation. DUAL-PURPOSE POWER PLANTS/ 
temperature monitoring; PEAT; PYROMETERS; TEMPERATURE 
MEASUREMENT; GASES; ACOUSTICS; BOILERS; FURNACES; 
COGENERATION 


0150 Economic, industrial, and Business Aspects 
Refer also to citation(s) 22866 


22581 (DOE/EIA-0363(91)) Annual prospects for world 
coal trade 1991. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 13 Jun 1991. 131p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91014497. Source: OSTI; 
NTIS; GPO; GPO Dep. 

Section 205(a)(2) of the Department of Energy Organization Act 
(Public Law 95-91) requires the Administrator of the Energy infor- 
mation Administration (EIA) to carry out a central, comprehensive, 
and unified energy data information program that will collect, evalu- 
ate, assemble, analyze, and disseminate data and information 
relevant to energy resources, reserves, production, demand, tech- 
nology, and related economic and statistical information. To meet 
these responsibilities in the area of coal export analysis and to aid 
the reader in understanding the circumstances surrounding US 
coal exports, the EIA prepared this report. The international data in 
this report reflect material obtained from the Organization for Eco- 
nomic Cooperation and Development, the International Energy 
Agency, and foreign governments, and from presentations at 
international coal conferences and coal trade publications. The pro- 
jections in this report were made using the International Coal Trade 
Model (ICTM). 13 figs., 20 tabs. 


22582 (NEI-FI-134-Vol.1, pp. 393-402) International trade 
with peat and peat products - a challenge to international 
standardization. Schmilewski, G. (Institut fuer Torf- und Humus- 
forschung GmbH (ITH), Bad Zwischenahn (Germany, F.R.)); 
Guenther, J. Association of Finnish Peat Industries, Jyskae 
(Finland). 1990. (CONF-900627—Vol.1: Peat '90: international con- 
ference and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). In PEAT 90 - versatile peat: Volume 1 
Papers. 511p. Order Number DE91793075. Source: OSTI; NTIS 
(US Sales Only). 

On a worldwide scale raised bog peat is the most important ba- 
sic material for the production of growing media. Peat has greatly 
contributed to the realization of modern, standardized and even 
computer-controlled growing techniques in commercial horticulture. 
No other material can truly compete with the outstanding physical, 
chemical and biological properties of peat. All present and future 
substitutes will have to stand comparison with peat. Nonetheless, 
many other organic, mineral and synthetic materials are use in hor- 
ticulture mainly to adjust the physical properties of growing media 
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-to new growing methods. As a direct or indirect consequence 


thereof, the spared raw material peat is a fact which is considered 
progressive in industrial countries strongly characterized by nature 
conservational ideas also. Some peat consuming countries do not 
have any indigenous peat resources and meet their demands with 
imports. Other countries, such as the Fed. Rep. of Germany, the 
Scandinavian countries and the USSR export considerable 
amounts of peat and peat products. International transactions have 
not only increased for big industries, but also for the peat industry. 
For the grower and for the producer of growing media alike, the 
knowledge of growing media properties are of fundamental impor- 
tance. Various standard methods for the analysis of peat and 
growing media have been developed by national organizations and 
are being used just as manifold. In some cases national standards 
have derived from these. 


0160 Health and Safety 


22583 (ETDE-mf-1507305) Development and testing of a 
mobile intrinsically sate television system for mine rescue 
brigades. Final report. Heyn, K.; Kadow, T.; Martens, P.N. Es- 
chweiler Bergwerks-Verein AG, Herzogenrath (Germany, F.R.); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.). 31 Aug 1988 48p. (In German). Contract BMFT 
01HD154. Order Number DE91507305. Source: OSTI; NTIS ‘US 
Sales Only). 

Presently available techniques: Currently only stationary, circuit 
fed systems are available for television monitoring which are not 
suited for mobile use. Aim of project: By developing testing and 
subsequent use of a suitable remote monitoring television system 
for mine rescue purposes which can be easily carried safety of res- 
cue teams can be increased. More and better information from the 
mine rescue team is available on an television screen at the base 
station and thus rescue activities can be optimized. Method: Adap- 
tion and further development of stationary systems to meet the 
demands of mobile use. Close collaboration with gouvernement 
authorities and institutions for suitable development. Continued im- 
plementation of improvements based on test above ground and 
mine rescue training operations underground. Result: Handheld 
mobile intrinsically safe system for video monitoring and transmis- 
sion for use in mine rescue operations. (orig.) With 1 tab., 12 figs. 
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Refer also to citation(s) 22391, 23181 


22584 (OCS/MMS-91-0036) Offshore scientific and techn+- 
cal publications: 1988 annual. Carrington, N.R. (comp.). Minerals 
Management Service, Herndon, VA (USA). Technical Communica- 
tion Services. 1991. 21p. Sponsored by Department of the Interior, 
Washington, DC (United States). Source: OSTI; Technical Commu- 
nication Services, Office of Management Support, Minerals 
Management Service, MS 4610, 381 Elden Street, Herndon, VA 
22070-4817. 

This catalog lists 1988 scientific and technical publications of the 
Offshore Minerals Management Program. It is the fifth in a series 
of permanent catalogs listing each year's publications. Information 
is current as of March 6, 1991. Additional copies of this catalog 
and annuals for the years 1984 to 1987 may be obtained from 
Technical Communication Services. 


0202 Reserves, Geology, and Exploration 
Refer also to citation(s) 22527, 22590, 22593, 22604 


22585 (DOE/BC-91/6/SP) Opportunities to improve oil 
productivity in unstructured deltaic reservoirs: Technical sum- 
mary and proceedings of the technical symposium. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (USA). 
[1991]. 172p. Sponsored by USDOE, Washington, DC (USA). 
(CONF-9101104—: Opportunities to improve oil productivity in un- 
structured deltaic reservoirs, Dallas, TX (USA), 29-30 Jan 1991). 
Order Number DE91002237. Source: OSTI; NTIS; GPO Dep. 





This report contains presentations presented at a technical sym- 
posium on oil production. Chapter 1 contains summaries of the 
presentations given at the Department of Energy (DOE)-sponsored 
symposium and key points of the discussions that followed. Chapter 
2 characterizes the light oil resource from fluvial-dominated deltaic 
reservoirs in the Tertiary Oil Recovery Information System (TORIS). 
An analysis of enhanced oil recovery (EOR) and advanced sec- 
ondary recovery (ASR) potential for fluvial-dominated deltaic 
reservoirs based on recovery performance and economic modeling 
as well as the potential resource loss due to well abandonments is 
presented. Chapter 3 provides a summary of the general reservoir 
characteristics and properties within deltaic deposits. It is not 
exhaustive treatise, rather it is intended to provide some basic in- 
formation about geologic, reservoir, and production characteristics 
of deltaic reservoirs, and the resulting recovery problems. 


22586 (DOE/ER/14133-1) Investigation of high- 
temperature, igneous-related hydraulic fracturing as a 
reservoir control in the Blackburn and Grant Canyon/Bacon 
Flat oil fields, Nevada: Progress report, June 1, 1990—May 31, 
1991. Hulen, J.B. Utah Univ. Research Inst., Salt Lake City, UT 
(USA). Earth Sciences Lab. Jan 1991. 46p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-90ER14133. (ESL— 
91001-PR). Order Number DE91014815. Source: OSTI; NTIS; 
GPO Dep. 

Research in progress to evaluate natural, igenous-related hy- 
drothermal fracturing as a reservoir control in two eastern Nevada 
oil fields has revealed evidence of a far more comprehensive role 
for moderate- to high-temperature hydrothermal systems in Basin- 
and-Range oil-reservoir evolution. Fluid-inclusion and petrographic 
studies have shown that (now) oil-bearing dolomite breccias of the 
Blackburn field (Pine Valley, Eureka County) were formed when 
overpressured, magmatically-heated, high-temperature (>350°C) 
hydrothermal brines explosively ruptured their host rocks; similar 
studies of texturally identical breccias of the Grant Canyon/Bacon 
Flat field (Railroad Valley, Nye County) so far do not support such 
an explosive origin. At Grant Canyon, however, hydrothermal, 
breccia-cementing quartz hosts primary oil, aqueous/oil, and aque- 
ous fluid inclusions (homogenization temperature = 120°C) which 
document a direct geothermal connection for oil migration and en- 
trapment. Moreover, at both Blackburn and Grant Canyon/Bacon 
Flat, the oil reservoirs are top- and side-sealed by hydrothermally 
altered Tertiary ignimbrites and epiclastic rocks. Contemporary 
geothermal activity is also apparent at grant Canyon/Bacon Flat, 
where subsurface water temperatures reach 171°C, and at Black- 
burn, above which a petroleum-providing hot spring issues at a 
temperature of 90°C. We suggest that in the Basin and Range 
province, hydrothermal systems may have: (1) matured oil from 
otherwise submature source rocks; (2) transported oil to ultimate 
entrapment sites by convection in moderate-to high-temperature 
fluids; and (3) sealed reservoir traps through hydrothermal alter- 
ation of overlying Tertiary caprocks. 69 refs., 11 figs., 1 tab. 


22587 (NEI-DK-571) Graphic correlation of the wells MA-1, 
M-8X, M-9X and M-10X of the Dan Field (Chalk Group) Danish 
Central Trough: Development of improved method tor charting 
and characterization of white chalk reservoir. Stouge, S. Dan- 
marks Geologiske Undersoegelske, Copenhagen (Denmark). 
Feb 1991 5ip. Contract ENS-1313/90-0005. Order Number 
DE91798538. Source: OSTI; NTIS (US Sales Only). 

EFP-90; Danish subtitle: Udvikling af forbedret metodik til kort- 
laegning og karakterisering af skrivekridt-reservoir. 

This report on the Dan Field biostratigraphy illustrates the impor- 
tance of foraminiferal studies supplemented with other fossil groups 
in the Chalk Group. The accurate foraminiferal dating of particularly 
the Maastrichtian and Danian stages relies not only on accurate 
foraminiferal dating, but also on the graphic correlation technique. 
Increased emphasis on improving the accuracy of fossil dating of 
the Chalk Group based on detailed sampling is essential to under- 
stand the detailed stratigraphy of the Dan Field. (author) 11 refs. 


22588 (SAND-90-1050) Borehole Radar Evaluation Pro- 
gram: Antenna designs tor optimal directionality. Castle, J.G.; 
Morris, H.E. Sandia National Labs., Albuquerque, NM (USA). May 
1991. 41p. Sponsored by USDOE, Washington, DC (USA). DOE 
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Contract AC04-76DP00789. Order Number DE91014322. Source: 
OSTI; NTIS; GPO Dep. 

The thrust of this progress report deals with the significant 
advances we have made in the past few months toward optimal ra- 
diating efficiency and optimal directionality from antenna arrays that 
fit inside a 5.5 in.-OD tool. The reasons spawning this development 
effort on antennas are the many uses for underground radar sys- 
tems that can be built around such high-performance antennas. 
Targets of interest include large man-made voids, natural voids in 
Strata, fractures zones in hard rock, edges and internal faults in 
salts domes and glaciers, etc. Recent progress includes observa- 
tion of the radiation patterns of several dipole arrays which we 
designed to fit within a 5.5-inch OD borehole tool and to radiate ef- 
ficiently at wavelengths in the band from 0.4 meter to 2 meters 
with optimal directionality. Front-to-back ratios of 15 dB are consis- 
tently observed in the horizontal plane of these arrays. These 
antennas are observed to radiate with high efficiencies, less than 1 
dB loss, into air at 1.3 meter wavelength. 18 figs. 


22589 (SAND-—91-0255) Crude oil sampling in SPR cav- 
erns: The development of an improved program via field and 
laboratory investigations. Heffelfinger, GS. Sandia National 
Labs., Albuquerque, NM (USA). Jun 1991. 67p. Sponsored by US- 
DOE, Washington. DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91015366. Source: OSTI; NTIS; GPO Dep. 

The Strategic Petroleum Reserve (SPR), a 600 million barrel 
crude oil reserve stored primarily in caverns leached in Gulf Coast 
salt domes, is maintained by the US Department of Energy (DOE). 
As part of a continuing program to monitor and characterize 
changes in the oil stored in the reserve, SPR caverns are periodi- 
cally sampled at varying depths. Several different kinds of samples 
are withdrawn including pressurized samples, which enable a de- 
termination of the oil’s vapor pressure and gas/oil ratio. These two 
parameters are particularly important to drawdown strategies be- 
cause if the oil contains significant amounts of gas (therefore 
having a high vapor pressure and gas/oil ratio), additional equip- 
ment and decreased removal rates may be required during 
drawdown. Past pressurized sampling data was wrought with in- 
consistencies due to improper pressurized sampling and sample 
analysis techniques. This report documents the findings of an in- 
vestigation taken to determine the source of the problems in the 
existing pressurized sampling and sample analysis methods and to 
establish reliable and cost effective methods of performing these 
tasks. In particular, flow-through pressurized sampling technology 
was found to be the most appropriate method of obtaining reliable 
samples. The gravity transfer method was found to be the most re- 
liable method of moving the sample from the flow-through tool to a 
transportation container. In regards to sample analysis, it is recom- 
mended that gas chromatography replace the antiquated 
Podbielniak method, that the gas/oil ratio be measured via stan- 
dard techniques rather than calculated using equations of state, 
and that a standard method be used to measure the sample’s va- 
por pressure in a constant temperature PVT cell. 24 refs., 33 figs. 


0203 Drilling and Production 
Refer also to citation(s) 22585, 22586, 23821 


22590 (DOE/BC-90/4) Activities of the Oil implementation 
Task Force; Contracts tor field projects and supporting re- 
search on enhanced oil recovery, July-September 1990: 
Progress review No. 64, quarter ending September 30, 1990. 
Tiedemann, H.A. (ed.) (USDOE Bartlesville Project Office, OK 
(USA)). USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC (USA). Office of Oil, Gas and Shale Technology; USDOE 
Bartlesville Project Office, OK (USA). May 1991. 140p. Sponsored 
by USDOE, Washington, DC (USA). Order Number DE91002223. 
Source: OSTI; NTIS; GPO Dep. 

The report contains a general introduction and background to 
DOE’s revised National Energy Strategy Advanced Oil Recovery 
Program and activities of the Oil Implementation Task Force; a de- 
tailed synopsis of the symposium, including technical presentations, 
comments and suggestions; a section of technical information on 
deltaic reservoirs; and appendices containing a comprehensive list- 
ing of references keyed to general deltaic and geological aspects 
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of reservoirs and those relevant to six selected deltaic plays. 
Enhanced recovery processes include chemical floodings, gas dis- 
placement, thermal recovery, geoscience, and microbial recovery. 


22591 (DOE/MC/21136-28) Improvement of CO, flood per- 
formance: Final report, April 1, 1984—March 1, 1991. Martin, 
D.F.; Helier, J.P. New Mexico Petroleum Recovery Research Cen- 
ter, Socorro, NM (USA). Jun 1991. 463p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FC21-84MC21136. Order 
Number DE91002245. Source: OSTI; NTIS; GPO Dep. 

This is the final report of a six-year research project devoted to 
the study of processes of oil displacement using dense carbon 
dioxide. The topics studied have included phase behavior and 
physical properties of mixtures of crude oil with CO2, the phenom- 
ena involved in the displacement of oil through reservoir rock 
under oilfield conditions, the influence of stabilized lamella or COz- 
foam on this displacement and the development of computer 
programs to simulate the displacement. In addition, the occurrence 
of nonuniformities in the displacement pattern has also been con- 
sidered. The effect on displacement of permeability heterogeneities 
in the reservoir have been studied geostatistically and by direct nu- 
merical modelling. Displacement nonuniformities that are induced 
by viscosity and density differences between displaced and dis- 
placing fluids have also been considered, and efforts are described 
for the development of two different types of additive for purposes 
of mobility contro! of CO2 floods. One of these is the so-called 
CO.-foam, formed by simultaneous flow through the formation of 
dense CO, with a water solution of a special surfactant. The sec- 
ond type under development in the project is Known as direct 
thickener, and consists of a polymer that is soluble in dense CO, 
and able to viscosify it. Significant progress is reported on all of the 
topics mentioned above. 174 rets., 186 figs., 41 tabs. 


22592 (DOE/MC/26253-5) Scale-up of miscible flood pro- 
cesses: Annual report. Orr, F.M. Stanford Univ., CA (USA). Dept. 
of Petroleum Engineering. Jun 1991. 239p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG21-89MC26253. Order 
Number DE91002244. Source: OSTI; NTIS; GPO Dep. 

This report describes recent progress in a research effort to 
quantify the scaling of interactions of phase behavior of multicom- 
ponent mixtures with unstable flow in heterogeneous porous 
media. Results are presented in three areas: Phase behavior, fluid 
properties and characterization of crude oils; interactions of phase 
behavior and flow; viscous fingering and reservoir heterogeneity. In 
the first area, results of phase behavior experiments are reported 
for mixtures of CO, with crude oil from the Means field. Detailed 
analyses of phase compositions are also reported for sampies 
taken during the PVT experiments. Also reported are results of an 
investigation of crude oil compositions and phase compositions by 
gas chromatography combined with mass spectrometry. In the 
second area, the first detailed comparison is reported for displace- 
ments with and without volume change as components change 
phase. The solutions described were obtained by the method of 
characteristics. Also described is a transformation that allows radial 
flow solutions to be obtained from the linear solutions presented 
previously. Results of experiments and numerical computations 
that described the growth of viscous fingers are described in the 
third area. Results and simulations show clearly that even mild per- 
meability heterogeneity can have a dramatic effect on the form and 
location of viscous fingers. They also show that the simulations re- 
produce with good accuracy the transition from flow dominated by 
viscous forces to flow dominated by the permeability distribution. 
The agreement between simulation and experiment is good enough 
that the particle-tracking simulation approach can be used with con- 
fidence to explore scaling questions. 54 refs., 126 figs., 23 tabs. 


22593 (NIPER-529) National Institute for Petroleum and 
Energy Research quarterly technical report for January 
1—March 31, 1991: Volume 2, Energy production research. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). May 1991. 106p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FC22-83FE60149. Order Number 
DE91014081. Source: OSTI; NTIS; GPO Dep. 

This report briefly describes research from the National Institute 
of Petroleum and Energy Research on enhanced recovery of 
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petroleum. Topics include: reservoir assessment and characteriza- 
tion; TORIS research support; development of improved microbial 
flooding methods; development of improved surtactant flooding 
methods; development of improved alkaline flooding methods; de- 
velopment of improved mobility control methods; gas-miscible 
displacement; development of improved immiscible gas displace- 
ment metholodgy: three-phase relative permeability; thermal 
processes for light oil recovery; thermal processes for heavy oil re- 
covery: imaging techniques applied to the study of fluids in porous 
media; microbial enhanced waterflooding field project; technical 
analysis for underground injection control; developing a reservoir 
data base: phase 1; EOR incentive projects survey; feasibility 
study of heavy oil recovery in the mid-continent region (Oklahoma, 
Kansas, Missouri); IPRs for slanted and horizontal wells producing 
trom heterogeneous reservoirs; surfactant-enhanced alkaline flood- 
ing field project; development of methods for mapping distribution 
of clays in petroleum reservoirs; identification of cross-formational 
flow in multi-reservoir systems using isotopic techniques (phase 1); 
summary of geological and production characteristics of class 1, 
unstructured, deltaic reservoirs; third international reservoir cnarac- 
terization technical conference; and research needs to maximize 
economic producibility of the domestic oil resource. 


22594 (NIPER-535) The eftect of alkaline agents on reten- 
tion of EOR chemicals. Lorenz, P.B. National Inst. for Petroleum 
and Energy Research, Bartlesville, OK (USA). Jul 1991. 51p. 
Sponsored by USDOE. Washington, DC (USA). DOE Contract 
FC22-83FE60149. Order Number DE91002246. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes a literature survey on how alkaline 
agents reduce losses of surfactants and polymers in oil recovery 
by chemical injection. Data are reviewed for crude sulfonates, 
clean anionic surfactants, nonionic surfactants, and anionic and 
nonionic polymers. The role of mineral chemistry is briefly de- 
scribed. Specific effects of various alkaline anions are discussed. 
Investigations needed to improve the design of alkaline-surfactant- 
polymer floods are suggested. 62 refs., 28 figs., 6 tabs. 
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Refer also to citation(s) 22426, 22427, 22467, 22468, 22469, 
22470, 22471, 22472, 23260, 23308 
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22595 (EGG-M-90269) Using HSYS in the analysis of 
Human-System interactions: Examples trom the offshore 
petroleum industry. Harbour, J.L.; Hill, S.G. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1990]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
9010155-5: Human factors society conference, Orlando, FL 
(USA), 8-12 Oct 1990). Order Number DE91013218. Source: 
OSTI; NTIS; GPO Dep. 

In an attempt to better understand the interactional relationship 
between humans and operational systems, HSYS was developed. 
The HSYS methodology provides a systematic process for analyz- 
ing Human-SYStem interactions in complex operational settings. 
HSYS focuses on system interactions from the human's perspec- 
tive and is built around a linear model of human performance, 
termed the Input-Action model. According to the model, all human 
actions involve, to varying degrees, five sequential steps: Input De- 
tection, Input Understanding, Action Selection, Action Planning, 
and Action Execution. Based on the Input-Action model, a series of 
flowcharts, supported by detailed “topical modules,” have been de- 
veloped to analyze each of the five main components in depth. 
During initial validation efforts, the HSYS methodology was used to 
analyze 28 accidents which occurred in the offshore petroleum in- 
dustry from 1980-1989. Although numerous factors contributed to 
the various accident sequences examined, one frequently identified 
problem was a lack of situational awareness by crew members 
either immediately preceding the accident or during the actual acci- 
dent sequence itself. A major contributor to this lack of awareness 
was inadequate input detection, caused by either inadequate input 





recognition, inadequate input discrimination, or inadequate atten- 
tion. In most instances, the root causes for these inabilities were 
associated with inadequate sensor/display arrays and/or poor 
human-machine interface design and engineering. 6 refs., 2 figs. 


0207 Economic, industrial, and Business Aspects 


22596 (CMI-R-90/A30011) Production based taxation. Sun- 
nevaag, K. Christian Michelsens Inst. for Vitenskap og Aandsfrihet, 
Bergen (Norway). Nov 1990. 27p. (in Norwegian). Order Number 
DE91793101. Source: OSTI; NTIS (US Sales Only). 

It is shown in this report that production based taxation of the 
petroleum activity may have negative incentive effects with regard 
to ranking of exploration alternatives, exploration effort, choice of 
development solution, utilization of the resources as well as point 
of time for shutdown of the production. 13 refs., 5 figs., 4 tabs. 


22597 (DOE/CE-91014672) Home heating fuels price sur- 
vey, 1990-1991 heating season: Final report. Maine State 
Planning Office, Augusta, ME (USA). [1991]. 5p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91014672. 
Source: OSTI; NTIS; GPO Dep. 

The 1990-1991 heating season was the first time in Maine that 
the Home Heating Fuels Survey was conducted for the US DOE 
by the Maine State Planning Office (SPO). The SPO surveyed 
cash and credit prices for Number 1 and Number 2 fuels, while 
DOE surveyed the cash price for Number 2. In the first year of sur- 
veying propane usage there were some anticipated problems, 
namely identifying the appropriate dealers and identifying a com- 
mon usage price (the price charged for purchase of 650 to 800 
gallons was used). Number 2 cost over $1/galion before Labor 
Day, and prices rose into late fall. A mild winter enabled many to 
wait for lower prices, and dealers reported small deliveries rather 
than filling tanks. Prices fell after the new year and were still falling 
in March, when the heating season ended for DOE. Inventories in- 
creased dramatically in August (41% of capacity, up from 15% in 
July); due to the mild winter, dealers complained of a slow draw 
down of inventories. 2 figs. (MHB) 


22598 (DOE/EIA-0109(91/06)) Petroleum supply monthly, 
June 1991. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Office of Oil and Gas. 26 Jun 1991. 176p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91014978. Source: OSTI; NTIS; GPO; GPO Dep. 

This publication is one of a family of three publications produced 
by the Petroleum Supply Division within the Energy Information Ad- 
ministration (EIA) reflecting different levels of data timeliness and 
completeness. The other two publications are the Weekly 
Petroleum Status Report (WPSR) and the Petroleum Supply An- 
nual (PSA). Data presented in the PSM describe the supply and 
disposition of petroleum products in the United States and major 
US geographic regions. The data series describe production, im- 
ports and exports, inter-Petroleum Administration for Defense 
(PAD) District movements, and inventories by the primary suppliers 
of petroleum products in the United States (50 States and the Dis- 
trict of Columbia). The reporting universe includes those petroleum 
sectors in Primary Supply. Included are: petroleum refiners, motor 
gasoline blenders, operators of natural gas processing plants and 
fractionators, inter-PAD transporters, importers, and major inventory 
holders of petroleum products and crude oil. When aggregated, the 
data reported by these sectors approximately represent the 
consumption of petroleum products in the United States. Data pre- 
sented in the PSM are divided into two sections (1) the Summary 
Statistics and (2) the Detailed Statistics. 14 figs., 56 tabs. 


22599 (DOE/EIA-0340(90)/2) Petroleum supply annual, 
1990: Volume 2. USDOE Energy information Administration, 
Washington, DC (USA). Office of Oil and Gas. 30 May 1991. 593p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91014076. Source: OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Supply Annual (PSA) contains information on the 
supply and disposition of crude oil and petroleum products. The 
publication reflects data that were collected from the petroleum in- 
dustry during 1990 through annual and monthly surveys. The PSA 
is divided into two volumes. This first volume contains three 
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sections, Summary Statistics, Detailed Statistics, and Refinery Ca- 
pacity, each with final annual data. The second volume contains 
final statistics for each month of 1990, and replaces data previ- 
ously published in the Petroleum Supply Monthly (PSM). The 
tables in Volumes 1 and 2 are similarly numbered to facilitate com- 
parison between them. Explanatory Notes, located at the end of 
this publication, present information describing data collection, 
sources, estimation methodology, data quality control procedures, 
modifications to reporting requirements and interpretation of tables. 
Industry terminology and product definitions are listed alphabeti- 
cally in the Glossary. 35 tabs. 


22600 (DOE/EIA-0380(91/06)) Petroleum marketing 
monthly, Jume 1991. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 12 Jun 1991. 176p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91014626. Source: OSTI; NTIS; GPO; GPO Dep. 

This report is designed to give information and statistical data 
about a variety of crude oils and refined petroleum products. The 
publication provides statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the f.o.b. and 
landed cost of imported crude oil, and the refiners’ acquisition cost 
of crude oil. Sales data for motor gasoline, distillates, residuals, 
aviation fuels, kerosene, and propane are presented. 12 figs., 55 
tabs. 


22601 (DOE/EIA-0517(91)) Annual outlook for oll and gas 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. Jun 1991. 126p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91015159. 
Source: OSTI; NTIS; GPO; GPO Dep. 

This publication provides projections of crude oil and natural gas 
supply, consumption, and prices through the year 2010. It dis- 
cusses in detail recent developments in the crude oil and natural 
gas markets, emphasizing the recent changes in the oil and gas in- 
dustries and the implications of these changes over the longer 
term. 27 refs., 29 figs., 20 tabs. 
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22602 (EGG—10617-2092) Reintroduction of the endan- 
gered San Joaquin kit fox onto Naval Petroleum Reserve No. 1 
in Calitornia. Scrivner, J.H.; O'Farrell, T.P.; Kato, T.T.; Hammer, 
K.L. EG and G Energy Measurements, Inc., Las Vegas, NV (USA). 
[1991]. 25p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC08-88NV10617. (CONF-9106233—1: 71. annual meet- 
ing of the American Society of Mammailogists (ASM), Manhattan, 
KS (United States), 15-19 Jun 1991). Order Number DE91014912. 
Source: OSTI; NTIS; GPO Dep. 

The Department of Energy’s Naval Petroleum Reserve No. 1 
(NPR-1) is situated about 42 km west of Bakersfield, California. 
NPR-1 is comprised of 19,120 ha and contains habitat that is im- 
portant to the endangered San Joaquin kit fox. There are presently 
portions of NPR-1 that no longer support populations of kit foxes 
even though the density of dens and the relative abundance of 
prey appears to be comparable to areas where foxes still exist. 
Some of these areas appear suitable for foxes, but may be so far 
removed from breeding pairs of kit foxes that it may take years for 
young foxes to disperse to the areas and repopulate them. A 
project to develop reintroduction techniques was implemented and 
used to introduce kit foxes to areas of NPR-1 that no longer have 
resident foxes. The “soft” reintroduction technique was used that 
involved holding foxes in pens during the winter and then releasing 
foxes from spring to summer. Foxes were held in pens to accus- 
tom them to the release site and were released in spring and 
summer when prey were presumably most abundant. The overall 
objective of the fox relocation program is to develop techniques to 
reintroduce foxes onto NPR-1 and to determine the best strategy 
for imprinting animals to the release site. (SM) 


22603 (NEI-FI-134-Vol.1, pp. 290-299) Evaluation of carex 


peat, sphagnum moss peat, and sphagnum top moss as oil 
sorbents. Hagen, T.S. (University of Minnesota, Duluth (USA). 


ERA Vol. 16,No.9 35 





02 PETROLEUM 
0209 Environmental Aspects 


Natural Resources Research Institute); Malterer, T.J.; Levar, T.E. 
Association of Finnish Peat Industries, Jyskae (Finland). 1990. 
(CONF-900627-Vol.1: Peat ’90: international conference and exhi- 
bition on peat production and use, Jyvaeskylae (Finland), 11-15 
Jun 1990). In PEAT 90 - versatile peat: Volume 1 Papers. 511p. 
Order Number DE91793075. Source: OSTI; NTIS (US Sales Only). 

Experiments were conducted to evaluate the ability of Carex 
peat, Sphagnum moss peat and Sphagnum top moss to sorb (i.e., 
to take up and hold oil by either adsorption or absorption) Lloyd- 
minster and UHC crude oils. Pure component and mixed 
components of the peats and top moss were used. Experiments 
were carried out under ambient temperature and pressure. The 
sorptive capacity, sorptive rate, and height of capillary rise of oil 
was measured for the sorbents. The sorptive capacity of the pure 
Sphagnum top moss, for both oils, was significantly higher than 
that of the two peats. Mixtures of Sphagnum top moss and Sphag- 
num moss peat also had relatively high sorptive capacities. Carex 
peat and mixtures containing predominantly Carex peat had low 
sorptive capacities. The sorptive rates differed by both the oil type 
and sorbent. Ail pure component and mixed component sorbents 
had relatively low sorptive rates for the higher viscosity Lloydmin- 
ster oil and only slightly higher sorptive rates for the lower viscosity 
UHC crude oil. Mixing lower sorptive rate materials with higher 
sorptive rate materials resulted in lower than expected sorptive 
rates. In all cases, the height of capillary rise was found to be sig- 
nificantly higher for the mixed component sorbents than for the 
pure component sorbents. A preliminary cost-benefit assessment 
suggests that pure Sphagnum top moss, and mixtures that contain 
predominantly Sphagnum top moss are relatively inexpensive 
(0.022 to 0.031 USdoliars/Kg oil sorbed) sorbents, and they may 
be competitive with common commercial oil sorbents. 


22604 (OCS/MMS-91-0041) Oil and Gas _ Leasing/ 
Production Program: Annual report, FY 1990. Heimberger, M.L.; 
O'Brien, D. (comps.). Minerals Management Service, Herndon, VA 
(USA). OCS Information Program. 31 Mar 1991. 69p. Sponsored 
by Department of the Interior, Washington, DC (United States). 
Source: OST!; Technical Publications Unit, Minerals Management 
Service, MS-4610, The Atrium Bidg., 381 Eden St., Herndon, VA 
22070-4817. 

As the Congress declared in the Outer Continental Shelf Lands 
Act (OCSLA), the natural gas and oil production from the Outer 
Continental Shelf (OCS) constitutes an important part of the 
Nation’s domestic energy supply. Federal offshore minerals are ad- 
ministered within the Department of the Interior by the Minerals 
Management Service (MMS), which provides access to potential 
new sources cf natura! gas and oil offshore by conducting lease 
sales. Each year, on or before March 31, the MMS (as mandated 
by OCSLA) presents to Congress a fiscal year annual report on 
the Federal offshore natural gas and oil leasing and production 
program. In FY 1990, the MMS's offshore natural gas and oil leas- 
ing and production program was the fourth largest producer of 
revenue for the US Treasury, contributing more than $3.0 billion. 
This report describes sales, exploration activities, and environmen- 
tal monitoring activities. 16 figs., 11 tabs. 
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Refer also to citation(s) 22391, 22584, 23181 
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Refer also to citation(s) 22588, 22604, 22608 


22605 (Juel-Spez-577) Methane hydrate - a usable store of 
‘unconventional’ natural gas?. Runge, H.C. Forschungszentrum 
Juelich GmbH (Germany, F.R.). Forschungsgruppe Wirtschaft, En- 
ergie, Investitionen. Jul 1990. 20p. (in German). Order Number 
DE91507491. Source: OSTI; NTIS (US Sales Only). 
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There are huge off- and onshore deposits of gas hydrate: the 
methane in them can only be extracted using a high degree of 
technology and energy. For this reason these deposits are not yet 
viewed as reserves. Transport of the gas to markets will be very 
expensive as a result of the unfavourable geographic position. 
From the second quarter of the 21st century onwards, methane 
from gas hydrates will certainly be needed in the gas supply indus- 
try. That does not exclude the possibility of individual deposits 
being opened up earlier, especially on continental slopes near 
coasts. The complicated extraction processes will also limit the 
long-term provision of gas from hydrates. (orig./BWI). 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 22507, 22860, 22869, 23260, 23821 


22606 (CONF-901120-, pp. 73-94) Natural gas to liquids 
conversion program discussion. Malone, R.D. USDOE Pitts- 
burgh Energy Technology Center, PA (USA). 1990. From Indirect 
liquefaction contractors review; Pittsburgh, PA (USA); 5-8 Nov 
1990. In Indirect liquefaction contractors’ review meeting. Proceed- 
ings. 422p. Order Number DE91010533. Source: OSTI; NTIS. 

In a conversion of natural gas to liquids, the promising prospect 
is a simple one- or two-step process carried out under mild tem- 
perature and pressure conditions and yielded high conversions and 
selectivity of the gasoline and/or distillate fuels. Both catalytic and 
non-catalytic methods are being explored along with other unique 
methods, such as biological techniques. Some high potential 
catalytic methods are in the conceptual stage and need further ex- 
ploration. Non-catalytic methods are being explored as potential 
means to initiate desired reactions. Biological methods are in their 
infancy but could develop into a promising approach, while possi- 
bly shedding light on catalytic improvements. In all processes, yield 
and selectivity trade-offs must be considered. There is a need for 
new and improved separation techniques to remove desired prod- 
ucts from unconverted feed and undesirable products. Techniques 
such as membrane, liquid membrane, or improved fractionation 
and absorption techniques should be studied toward reducing 
costs. Recycling of unconverted feedstock and undesired product is 
also costly. Methods to reduce these costs are being investigated. 


22607 (CONF-901120—, pp. 71-72) GRI’s methane reaction 
program. Barone, P. (Gas Research Institute, Chicago, IL (USA)). 
USDOE Pittsburgh Energy Technology Center, PA (USA). [1990]. 
From Indirect liquefaction contractors review; Pittsburgh, PA (USA); 
5-8 Nov 1990. In Indirect liquefaction contractors’ review meeting. 
Proceedings. 422p. Order Number DE91010533. Source: OST]; 
NTIS. 

The Gas Research Institute (GRI) is involved in a basic and ex- 
ploratory program on the use of pipeline gas as a chemical 
feedstock. These programs are directed to identify research oppor- 
tunities for end-of-the-pipeline applications. These applications will 
utilize the same chemistry as applied at remote wellhead locations 
(or coal conversion sites), but will have greater economic con- 
straints requiring the emphasis on higher value products. The 
Physical Sciences Department of GRI manages the basic program 
on Methane Activation. Biological and chemical activation routes 
are being investigated. The areas of study include: (1) heteroge- 
neous catalysis/surface sciences; (2) organometallic chemistry; (3) 
theoretical chemistry; (4) biochemical reactions; and (5) electro- 
chemical reactions. The Chemical Process Research Department 
manages the exploratory program on Advanced Chemical Pro- 
cesses. The objective of this program is to provide a technology 
base that can lead to the identification of advanced process con- 
cepts for utilizing the chemical value of natural gas. The areas of 
study include: (1) developing new catalysts for the direct conver- 
sion of natural gas to chemicals and fuels, the routes being 
investigated are: (a) oxidative coupling, including metal oxides and 
zeolites; (b) biomimetics, both gas and liquid phase; and (c) halo- 
gen chemistry, high temperature gas phase and heterogeneous 
catalysis; (2) Development of processes for the direct conversion 
of natural gas to alcohols, ketones, olefins and aromatics. 


22608 (DOE/METC-91/6117) Proceedings of the natural 
gas research and development contractors review meeting. 





Malone, R.D.; Shoemaker, H.D.; Byrer, C.W. (eds.). USDOE Mor- 
gantown Energy Technology Center, WV (USA). Nov 1990. 347p. 
Sponsored by USDOE, Washington, DC (USA). (CONF-901117-: 
Natural gas research and development contractors review, Morgan- 
town, WV (USA), 14-15 Nov 1990). Order Number DE91002035. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this meeting was to present results of the 
research in the DOE-sponsored Natural Gas Program, and simulta- 
neously to provide a forum for real-time technology transfer, to the 
active research community, to the interested public, and to the nat- 
ural gas industry, who are the primary users of this technology. 
The current research focus is to expand the base of near-term and 
mid-term economic gas resources through research activities in 
Eastern Tight Gas, Western Tight Gas, Secondary Gas Recovery 
(increased recovery of gas from mature fields); to enhance utiliza- 
tion, particularly of remote gas resources through research in 
Natural Gas to Liquids Conversion; and to develop additional, long 
term, potential gas resources through research in Gas Hydrates 
and Deep Gas. With the increased national emphasis on the use 
of natural gas, this forum has been expanded to include sum- 
maries of DOE-sponsored research in energy-related programs 
and perspectives on the importance of gas to future world energy. 
Thirty-two papers and fourteen poster presentations were given in 
seven formal, and one informal, sessions: Three general sessions 
(4 papers); Western Tight Gas (6 papers); Eastern Tight Gas (8 
papers); ConventionaVSpeculative Resources (8 papers); and Gas 
to Liquids (6 papers). Individual reports are processed separately 
on the data bases. 


22609 (SV-UG-91-14) Scientific summary report of the 
deep gas drilling project in the Siljan Ring impact structure. 
Juhlin, C. Swedish State Power Board, Vaellingby (Sweden). 15 
Feb 1991. 286p. Order Number DE91793198. Source: OSTI; NTIS 
(US Sales Only). 

The purpose of this report is to provide an overview of the most 
important scientific results from the deep gas drilling project in the 
Siljan Ring impact structure. This report summarizes results which 
have been obtained through drilling down to a measured depth of 
6957 m (6779 m true vertical depth) and through running additional 
surveys in the borehole since then. The data and interpretations 
presented in this report reflect the status January 1991. New data 
from the evaluation of the pumping operation during the summer of 
1990 and additional drilling that is planned to commence in the 
center of the Siljan Ring structure spring 1991 might change some 
standpoints in the report. Although the drilling of the Gravberg-1 
borehole was primarily a search for commercial quantities of abio- 
genic gas there have been numerous direct and indirect scientific 
spin-off effects from the project. Most of the geoscientific work car- 
ried out on-site and at external laboratories during the course of 
the drilling were oriented towards determining whether there was 
gas present in the rock and if present in what quantities, what 
composition did it have and where did it come from. Considerable 
emphasis was also placed on determining if the rock satisfied the 
prerequisites for commercial gas accumulation. However, there 
were several investigations carried out in the borehole which were 
of a more general scientitic nature. Since the drilling of the 
Gravberg-1 borehole is of general interest to a number of scientists 
the results that are reported here do not always have a direct bear- 
ing on the abiogenic gas exploration aspects of the project. (au). 


0304 Products and By-Products 


22610 (IFP-38774) Characterization of catalysts for oxide- 
tive coupling of methane. Dubois, J.L. Institut Francais du Petrole 
(IFP), 92 - Rueil-Maimaison (France); Ecole Nationale Superieure 
du Petrole et des Moteurs (ENSPM), 92 - Rueil-Malmaison 
(France); Paris-6 Univ., 75 (France). Feb 1991. 234p. (In French). 
Order Number DE91502386. Source: OSTI; NTIS (US Sales Only). 

The catalytic conversion of methane to ethane and ethylene, or 
oxidative coupling of methane (OCM), can be carried out over vari- 
ous catalysts (lead oxide, groups IA and IIA oxides, rare earth 
oxides). The present study is concerned with the characterization 
of OCM catalysts in general, and the determination of the common 
criteria required for the obtention of active, selective and stable 
catalysts in particular. The following criteria have been retained as 
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important: (1) oxide basicity, (2) absence of reducible surface 
cations and hydration resistance, (3) p-type semiconductivity at 
high temperature and in the presence of oxygen, (4) low porosity 
and influence of surface morphology and (5) high temperature sta- 
ble carbonates. The influence of surface morphology has been 
addressed by testing three lanthanum oxides having different mor- 
phologies. Variations of coupling product selectivities have been 
observed and potentially ascribed to differences in morphologies. 
Stabilization of surface carbonates on lanthanum, yttrium and tho- 
rium oxides, upon doping with group IIA compounds, leads to a 
large decrease in CO selectivity and an increase in coupling 
product selectivity. Surface superoxide ion is suggested to be re- 
sponsible for surtace generated CO. A surface equilibrium involving 
superoxide, peroxycarbonate and 0~ ions has been suggested to 
account for the experimental observations. 


22611 (SVR-891107-1) Light hydrocarbons. Tangstad, E.; 
Troennes, D.H.; Slagtern, Aa.; Saether, T.T. Senter for Industri- 
forskning, Oslo (Norway). Nov 1989. 42p. (in Norwegian). Order 
Number DE91793095. Source: OST!; NTIS (US Sales Only). 

A technical and economical evaluation of two processes for de- 
hydrogenation of propane has been performed. The comparison of 
the so-called Houdry process and an oxidative dehydrogenation 
process shows that the Houdry process is the most profitable one 
in the present market situation and with the given premises for the 
work described in this report. 16 refs., 2 figs., 2 tabs. 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 22601 


22612 (DOE/EIA-0130(91/06)) Natural gas monthly, June 
1981. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. 2 Jul 1991. 148p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91015268. 
Source: OSTI; NTIS; GPO; GPO Dep. 

This report highlights activities, events, and analyses of interest 
to public and private sector oganizations associated with the natu- 
ral gas industry. Volume and price data are presented each month 
for natural gas production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and underground stor- 
age data are also reported. From time to time, the NGM features 
articles designed to assist readers in using and interpreting natural 
gas information. 7 figs., 33 tabs. 


0308 Environmental Aspects 
Refer also to citation(s) 22604, 24434 


0310 Legislation and Regulations 
Refer also to citation(s) 23244 


22613 (DOE/EIS—0152) Notice of orders granting authorize- 
tions to import Canadian natural gas and record decision. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(USA). [1991]. 27p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91013191. Source: OSTI; NTIS; GPO Dep. 

This report describes an action pertaining to a notice of orders 
granting authorizations to import Canadian natural gas and record 
of decision by the US DOE Office of Fossil Energy. (CBS) 


0340 Combustion 
Refer also to citation(s) 23330 


22614 (NEI-DK-559) The fuel-rich hydrocarbon/nitrogen 
chemistry: Implications for reburning with natural gas. Glar- 
borg, P. (Danmarks Tekniske Hoejskole (DK)); Hadvig, S. Nordisk 
Gasteknisk Center, Hoershoim (Denmark). [1990] 19p. (CONF- 
891111-: 1989 international gas research conference, Tokyo 
(Japan), 6-9 Nov 1989). Order Number DE91798497. Source: 
OSTI; NTIS (US Sales Only). 

This paper deals with the ongoing efforts to develop a compre- 
hensive chemical kinetic model that describes the nitrogen 
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chemistry occurring in natural gas combustion. A detailed chemical 
kinetic model consisting of 45 species and more than 200 elemen- 
tary reactions has been developed and tested through comparison 
with a wide range of experimental data including data from shock 
tubes and laminar flames. Areas that require further research are 
pointed out. The important steps in formation and consumption of 
reactive nitrogen species under reburn conditions have been identi- 
fied. Calculations are made to simulate fuel staging under idealized 
conditions and predictions are compared to bench scale and pilot 
scale results from the literature. Implications for optimizing gas 
reburning are outlined. Even though results are generally encour- 
aging, more work is needed on the chemistry and the interaction 
between chemistry and fluid dynamics before quantitative predic- 
tions can be made for practical applications. (author) 24 refs. 


04 OIL SHALES AND TAR SANDS 


0402 Reserves, Geology, and Exploration 
Refer also to citation(s) 22588 


0404 Oil Production, Recovery, and Refining 
Refer also to citation(s) 22452 


22615 (DOE/METC—91/0274) Tar sand: Technology status 
report. McLendon, T.R.; Bartke, T.C. USDOE Morgantown Energy 
Technology Center, WV (USA). Jan 1990. 39p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91002070. 
Source: OSTI; NTIS; GPO Dep. 

Research on tar sand is briefly discussed. The research program 
supported by the US Department of Energy (DOE) includes a vari- 
ety of surface extraction schemes. The University of Utah has 
process development units (PDU) employing fluidized bed, hot, 
water-assisted, and fluidized-bed/heat-pipe, coupled combustor 
technology. Considerable process variable test data have been 
gathered on these systems: (1) a rotary kiln unit has been built re- 
cently; (2) solvent extraction processing is being examined; and (3) 
an advanced hydrogenation upgrading scheme (hydropyrolysis) 
has been developed. The University of Arkansas, in collaboration 
with Diversified Petroleum, Inc., has been working on a fatty acid, 
solvent extraction process. Oleic acid is the solvent/surfactant. Sol- 
vent is recovered by adjusting processing fluid concentrations to 
separate without expensive operations. Western Research Institute 
has a PDU-scale scheme called the Recycle Oil Pyrolysis and Ex- 
traction (ROPE) process, which combines solvent (hot recycle 
bitumen) and pyrolytic extraction. 14 refs., 19 figs. 


0405 Properties and Composition 


22616 (DOE/ER/13308-T2) [Selective sorptive effects with 
applications to paraffins and petroporphyrin separations]: [Fi- 
nal technical report, 1985-1989]. Maryland Univ., College Park, 
MD (USA). [1990]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO05-85ER13308. Order Number 
DE91014521. Source: OST!; NTIS; GPO Dep. 

Biomarkers are known derivatives of ancient biomolecules and 
are widely used to aid petroleum exploration. Because of major an- 
alytical problems, no one has been able to use porphyrins routinely 
as biomarkers, e.g., for paleoreconstruction. This research explores 
applications of separation science in this challenging area. 


22617 (EGG-MS-—9588) Use of optical metrology tech- 
niques for evaluation of western oll shale mechanical 
behavior. Lloyd, W.R.; Deason, V.A.; Reuter, W.G. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Mar 1991. 54p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91014092. Source: OSTI; NTIS; GPO Dep. 

The main goal of this project was to evaluate the capability, appli- 
cability, and usefulness of moire interferometry techniques to collect 
data from typical oil shale samples. The question of whether such 
data can improve the predictive capabilities of existing explosive 
mining modeis is beyond the scope of this work. 4 figs., 2 tabs. 
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22618 (DOE/MC/25200—2975-Vol.1) Effects of in-situ oi- 
shale retorting on water quality near Rock Springs, Wyoming, 
Volume 1: Final report. Lindner-Lunsford, J.B.; Eddy, C.A.; Plaf- 
can, M.; Lowham, H.W. Geological Survey, Cheyenne, WY (USA). 
Water Resources Div. Dec 1990. 78p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract Al21-88MC25200. Order 
Number DE91002047. Source: OSTI: NTIS; GPO Dep. 
Experimental in-situ retorting techniques (methods of extracting 
shale oil without mining) were used from 1969 to 1979 by the De- 
partment of Energy's (DOE) Laramie Energy Technology Center 
(LETC) at a test area near Rock Springs in southwestern Wyoming. 
The retorting experiments at site 9 have produced elevated con- 
centrations of some contaminants in the ground water. During 1988 
and 1989, the US Geological Survey, in cooperation with the US 
Department of Energy, conducted a site characterization study to 
evaluate the chemical contamination of ground water at the site. 
Water samples from 34 wells were analyzed; more than 70 identifi- 
able organic compounds were detected using a combination of gas 
chromatography and mass spectrometry analytical methods. This 
report provides information that can be used to evaluate possible 
remedial action for the site. Remediation techniques that may be 
applicable include those techniques based on removing the con- 
taminants from the aquifer and those based on immobilizing the 
contaminants. Before a technique is selected, the risks associated 
with the remedial action (including the no-action alternative) need 
to be assessed, and the criteria to be used for decisions regarding 
aquifer restoration need to be defined. 31 refs., 23 figs., 9 tabs. 
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0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 23598 


22619 (INIS-mf—12830) Key Lake Mining Corporation metal- 
lurgical complex. Lendrum, F.C. (F. Clyde Lendrum Consulting 
Ltd., King City, ON (Canada)). Saskatchewan Dept. of the Environ- 
ment, Regina, SK (Canada). Feb 1984. 40p. Order Number 
DE91638431. Source: OST; NTIS (US Sales Only); INIS. 

The Key Lake uranium mine is located in Saskatchewan, 550 km 
northeast of Saskatoon. It began operations in 1983, and is li 
censed and regulated by both Saskatchewan government agencies 
and the Canadian Atomic Energy Contro! Board. This report exam- 
ines the metallurgical processes used at the mill and discusses the 
spills that occurred in the first four months the mine was in opera- 
tion. It finds that all spills of an acidic nature in the mill were small 
amounts in the CCD or solution pretreatment sections. Contin- 
gency procedures are in place and sumps are capable of handling 
spills. The only major change in design contemplated will be con- 
verting the secondary crushing from the use of an impact crusher 
to the use of a semi-autogeneous grinding mill. The monitoring 
program set out by the AECB and Saskatchewan Environment is 
thorough. It monitors effluents and water pathways, and includes 
aquatic biota and sediments. Air monitoring is also required by 
Saskatchewan Environment. 


0504 Feed Processing 
Refer aiso to citation(s) 22743, 23733 


22620 (BARC—1516) Fuel Chemistry Division: progress re- 
port for 1987. Bhabha Atomic Research Centre, Bombay (India). 
1990. 201p. Order Number DE91634902. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The progress of research and development activities of the Fuel 
Chemistry Division of the Bhabha Atomic Research Centre, Bom- 
bay, during 1987 is reported in the form of summaries which are 
arranged under the headings: Fuel Development Chemistry, 
Chemistry of Actinides, Chemical Quality Control of Fuel, and 
Studies related to Nuclear Material Accounting. A list of publica- 
tions by the members of the Division during the report period is 
given at the end of the report. (M.G.B.). refs., 15 figs., 85 tabs. 





22621 (INIS-BR-—2532) Parameter study of cold fluidization 
for uranium dioxide. Leitao Junior, C.B.; Gomes, R.P.; Riella, 
H.G. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1990 ip. (in Portuguese). Order Number 
DE91638065. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AUC/pilot plants; AUC/ 
reduction; URANIUM DIOXIDE/auc; URANIUM  DIOXIDE/ 
fluidization; AUC; REDUCTION; FLUIDIZATION 


22622 (INIS-BR—2574) Development of chemical process 
for uranium oxide recovery contaminated with mercury. 
Zorzetto, L.F.; Gomes, R.P.; Riella, H.G. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. 
(In Portuguese). Order Number DE91638066. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. URANIUM OXIDES U308/ 
powders; URANIUM OXIDES U3O8/precipitation; URANIUM OX- 
IDES U30O8/solubility; ADU; MERCURY; SULFURIC ACID; 
POWDERS; PRECIPITATION; SOLUBILITY 
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22623 (CEA-CONF—-10510) Laser isotope separation: the 
physics of the process. Lapierre, Y. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Direction du Cycle du Com- 
bustible. 1990. 15p. (CONF-9011225—: International Workshop on 
Lasers and their Applications, Indore, IN (United States), 12-30 
Nov 1990). Order Number DE91502390. Source: OSTI; NTIS (US 
Sales Only). 

The physics of the AVLIS process is analysed. The intricacy of 
physics considerations, technology and economic forecast is devel- 
oped. The scaling of a production unit is a complicated optimization 
which takes into account the limitations imposed by physics laws 
(spectroscopy, plasma physics,...), technology (vapor production, 
laser industry,...), and economy. But the only philosophy which pre- 
vails for such R and D programs is to be cheaper than competitive 
processes and to reach the goal first to get the market. 


22624 (ORNL/TM-11772) A process simulator/trainer for 
the process inventory contro] system 20-MW freezer/sublimer. 
Tapp, P.A.; Carnal, C.L.; Wells, J.C.; Belcher, J.D.; Gibson, F.R.; 
Ruppel, F.R. Oak Ridge National Lab., TN (USA). May 1991. 133p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91014952. Source: OSTI; 
NTIS; GPO Dep. 

This report describes the development of a process simulator/ 
trainer for the Process Inventory Control System project. The main 
objective of this work was to build a plant simulator that accepts 
control signals from the Texas Instruments D/3 distributed control 
system and produces plant signals to mimic the behavior of a 20- 
MW freezer/sublimer unit. The simulator/trainer will be used as a 
surrogate plant to debug contro! system hardware/software and to 
train operators to use the new D/3 distributed control system with- 
out disturbing the processing of the Paducah Gaseous Diffusion 
Plant. 4 refs., 28 figs., 8 tabs. 
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Refer also to citation(s) 22807, 22814, 22822, 22826, 22945, 
22967, 22968, 22973, 22979, 23023, 23075, 23080, 23082, 23103, 
23453, 23455, 23456, 23593, 23630, 23631, 23729, 23730, 23731, 
23746, 24224, 25075, 25077, 25486 


22625 (POEF-T-3562) Nuclear criticality safety analysis of 
X-705 B-Area caiciner discharge chute. Tayloe, R.W. Jr. (Bat- 
telle, Columbus, OH (USA)); Davis, T.C. Portsmouth Gaseous 
Diffusion Plant, OH (USA); Battelle, Columbus, OH (USA). 10 May 
1991. 40p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-760R00001. Order Number DE91014376. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of an analysis of postulated criti- 
cal configurations in the calciner discharge chute in the Portsmouth 
Gaseous Diffusion Plant X-705 B-Area. The effective multiplication 
factors(kgq) of U3Og and water mixtures in a range of enrichments 
and moderation ratios were analyzed. Assay limits favorable for 
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criticality safety were established assuming on optimally moder- 
ated, fully reflected, homogeneous mixture of U3;0, and water. The 
KENO IV computer code was the primary tool used in the analysis 
Of key of the U3;O9/water mixtures. A subcritical assay limit for the 
existing B-Area calciner discharge box and discharge chute is 
about 3.5 percent. At 20 percent enrichment, an unfavorable con- 
figuration results if an optimally moderated, fully reflected U3z0,/ 
water mixture builds up to height of approximately 9 inches above 
the existing level probe (about 3 inches below the junction of the 
discharge box and discharge chute). At 20 percent enrichment, a 
geometrically favorable thickness for the discharge box is about 3.5 
inches. A geometrically favorable thickness for the discharge box is 
less than 2 inches for 98 percent enriched material. The predicted 
Key Values are sensitive to the H/U ratio and the presence of re- 
flectors. A critical configuration is not predicted for H/U ratios less 
than two. 7 refs., 6 figs., 5 tabs. 
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Refer also to citation(s) 22643, 22718, 22807, 22814, 22815, 
22822, 22826, 23107, 23144, 23616, 23645, 23770 


22626 (CEA-DAS-777) Current status of reprocessing in 
France. Mercier, J.P. CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete. 
1991. 32p. (CONF-9010334—: Rencontre Science and Technology 
Agency (STA)/SCSIN, Tokyo (Japan), 8-12 Oct 1990). Order Num- 
ber DE91797418. Source: OSTI; NTIS (US Sales Only). 
Reprocessing has been an industrial activity for more than thirty 
years in France: the first large reprocessing plant, UP1, started ac- 
tivity back in 1958 on the Marcoule site in the South of France. 
UP1 was originally designed to process fuel from plutonium produc- 
ing reactors on the Marcoule site (reactor G1 followed by reactors 
G2 and G3). Since they were commissioned at the end of the 
fifties, all the facilities have been modified and extended to receive 
and process gas-cooled, graphite moderated reactor fuels and 
fuels from the fast breeder reactor Phenix. The first industrial vitrifi- 
cation facility for high active wastes was completed at Marcoule in 
1978 (AVM). UP1 has reprocessed today more than 3700 tonnes 
of gas cooled reactor fuels and is continuing activity on french and 
spanish fuels of this type. Based on experience gained from the 
Marcoule plant, in the sixties, a second plant UP2 has been built at 
La Hague. Plant UP3-A, with a capacity of 800 tonnes/year, was 
commissioned in stages between 1989 and 1990. For at least ten 
years, it will be devoted entirely to reprocessing UO. fuel assem- 
blies belonging to foreign electricity companies. Contrary to plant 
UP2 which was altered radically to switch from GCR fuel assembly 
reprocessing to UO. reprocessing, plant UP3-A has been designed 
from the outset to reprocess UO. reference fuel assemblies from 
pressurized water reactors. Indeed, various types of fuel assem- 
blies, both from boiling water reactors (BWRs) and pressurized 
water reactors (PWRs) can be accepted, provided that they comply 
with the technical safety regulations applicable to the various work- 
shops in the plant, particularly to address the criticality hazard. 


22627 (CONF-910852-1) Process automation using combi- 
nations of process and machine control technologies with 
application to a continuous dissolver. Spencer, B.B.: Yarbro, 
0.0. Oak Ridge National Lab., TN (United States). [1991]. 24p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From Summer national meeting of the Ameri- 
can Institute of Chemical Engineers (AIChE); Pittsburgh, PA 
(United States); 20-22 Aug 1991. Order Number DE91013736. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Operation of a continuous rotary dissolver, designed to leach 
uranium-plutonium fuel from chopped sections of reactor fuel 
cladding using nitric acid, has been automated. The dissolver is a 
partly continuous, partly batch process that interfaces at both ends 
with batchwise processes, thereby requiring synchronization of cer- 
tain operations. Liquid acid is fed and flows through the dissolver 
continuously, whereas chopped fuel elements are fed to the dis- 
solver in small batches and move through the compartments of the 
dissolver stagewise. Sequential logic (or machine control) 
techniques are used to control discrete activities such as the se- 
quencing of isolation valves. Feedback control is used to control 
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acid flowrates and temperatures. Expert systems technology is 
used for on-line material balances and diagnostics of process oper- 
ation. 1 ref., 3 figs. 


22628 (CONF-910852-3-Extd.Abst.) Overview of a continu- 
ous rotary dissolver concept with concentration on motor 
control and fabrication techniques. Ladd, L.D.; Abston, R.A. Oak 
Ridge National Lab., TN (USA). [1991]. 2p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
Summer national meeting of the American Institute of Chemical En- 
gineers (AIChE); Pittsburgh, PA (United States); 20-22 Aug 1991. 
Order Number DE91014582. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. CONSOLIDATED FUEL REPROCESSING 
PROGRAM; DISSOLVERS/fabrication; FUEL REPROCESSING 
PLANTS; MOTORS; CONTROL; BEARINGS; SEALS; MIXED Ox- 
IDE FUELS; DISSOLUTION; INTERNATIONAL COOPERATION; 
ORNL; JAPAN; DISSOLVERS; FABRICATION 


22629 (CONF-910901-—1) Simultaneous determination of ni- 
tric acid and uranium concentrations in aqueous solution from 
measurements of electrical conductivity, density, and tempera- 
ture: Consolidated Fuel Reprocessing Program. Spencer, B.B. 
Oak Ridge National Lab., TN (USA). [1991]. 37p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 4. international conference on facility operations/safeguards 
interface; Albuquerque, NM (USA); 29 Sep - 4 oct 1991. Order 
Number DE91014567. Source: OST!; NTIS; INIS; GPO Dep. 

Nuclear fuel reprocessing plants handie aqueous solutions of 
nitric acid and uranium in large quantities. Automatic control of pro- 
cess operations requires reliable measurements of these solutes 
concentration, but this is difficult to directly measure. Physical prop- 
erties such as solution density and electrical conductivity vary with 
solute concentration and temperature. Conductivity, density and 
temperature can be measured accurately with relatively simple and 
inexpensive devices. These properties can be used to determine 
solute concentrations will good correlations. This paper provides 
the appropriate correlations for solutions containing 2 to 6 Molar 
(M) nitric acid and 0 to 300 g/L uranium metal at temperatures 
from 25-90°C. The equations are most accurate below 5 M nitric 
acid, due to a broad maximum in the conductivity curve at 6 M. 12 
refs., 9 figs., 6 tabs. 


22630 (ENEA-RT-COMB-—89-25) Hold-up versus time simu- 
lation of U, Pu, and fission products in mixer-settler 
contactors. Dionisi, M.; D'Agostino, F.; Remetti, R. ENEA, Casac- 
cia (Italy). Dipt. Ciclo del Combustibile; Rome Univ. (Italy). Dipt. di 
Energetica. 1990. 54p. (in italian). (RT/COMB-—89-25). Order Num- 
ber DE917694S7. Source: OSTI; NTIS (US Sales Only). 

A simulation model (PEPSICODE) of the PUREX process extrac- 
tion phase for a contactor (mixer-settlers) battery was developed. 
This model was implemented in a FORTRAN code tailored both for 
mainframes and PCs. The main goal of the code is to determine 
uranium and plutonium hold-ups versus time within the contactors 
in order to implement a NRTA (Near Real Time Accounting) project 
for a reprocessing plant. These results are extremely important for 
a complete analysis of the NRTA system performance in order to 
overcome the difficulty of executing physical inventories within 
liquid-liquid contactors of extraction lines. The chemical process 
simulation was carried out using conventional theoretical models 
with the exeption of hydrodynamic simulation which was developed 
utilizing a model based on expermental results. 


22631 (ENEA-RT-NUCL-90-02) EUREX (Saluggia, Italy) 
pliant site annual (1988) meteorological report. Pereira Marcon- 
des, L.S. ENEA, Saluggia (Italy). Area Nucleare. Oct 1990. 71p. (In 
halian). (RT/NUCL-90-02). Order Number DE91769504. Source: 
OSTI; NTIS (US Sales Only). 

This paper presents the 1988 Annual Meteorological Report of 
elaborated data (temperature, humidity, rainfall measurement, solar 
radiation, wind velocity and Pasquill’s stability categories) relevant 
to the EUREX, nuclear fuel reprocessing site, located near Salug- 
gia, Italy. 

22632 (HW-13213) Rala project specification letter No. 11: 


lodine treatment. Hanford Works, Richland, WA (USA). 3 May 
1949. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
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Contract ACO6-76RL01830. Order Number DE91013471. Source: 
OSTI; NTIS; GPO Dep. 

This specification letter deals with the iodine treatment require- 
ments of the Rala process. The information is presented under the 
following headings: General discussion, chemical reactions in- 
volved in iodine scrubbing, proposed scrubbing systems, scrubbing 
design criteria, and required equipment characteristics. 


22633 (INIS-BR-2508) Uranium recovery from fuel plates 
and non-irradiated briquette. Aquino, A.R. de; Araujo, J.A. de; 
Rocha, S.M.R. da. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 ip. (In Portuguese). Order 
Number DE91638075. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM/fuel piates; COM- 
PACTS; URANIUM 


22634 (INIS-BR-2509) Technology of uranium recovery 
from effluent of uranium hexafluoride(UF sub(6)) reconversion 
to ammonium uranyl tricarbonate (TCAU). Sugarava, S.; Silva, 
C.R.S.; Abrao, A. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order 
Number DE91638076. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM/auc; ION 
EXCHANGE; URANIUM; AUC; URANIUM HEXAFLUORIDE; RE- 
COVERY 


22635 (INIS-BR-2510) Uranium recovery from the TCAU 
experimental unity effluent produced by urany! nitrates. Car- 
valho, E.F.U. de; Figols, M.E.B.; Santos, L.R. dos; Riella, H.G. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (in Portuguese). Order Number DE91638077. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM/auc; HYDROGEN 
PEROXIDE; NUCLEAR FACILITIES; PRECIPITATION; URANIUM; 
AUC; URANYL NITRATES 


22636 (INIS-BR-2531) An electrolytic process for actinides 
separation by extraction with solvents. Oliveira, C.A.L. de; 
Araujo, B.F. de. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order 
Number DE91638078. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. ACTINIDES/electrolysis; AC- 
TINIDES/organic soivents; ACTINIDES; ELECTROLYSIS 


22637 (INIS-BR-2572) Study of the kinetic of [Te(SCN 
sub(2)H sub(4)) sub(4)] (SO sub(4)) sub(2) complex formation 
used on sup(132)Te separation trom sup(99)Mo obtained in 
sup(235)U fission. Mestnik, S.A.C.; Silva, C.P.G. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 ip. (in Portuguese}. Order Number DE91638079. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MOLYBDENUM 99/separation 
processes; MOLYBDENUM 99/uranium 235; TELLURILIM COM- 
PLEXES/separation processes; URANIUM 235/fission; ORGANIC 
ION EXCHANGERS; SULFURIC ACID; TELLURIUM 132; 
THIOUREAS; FISSION 


22638 (LA-12070) Spectrophotometric investigation of the 
Pu(IV) nitrate complex sorbed by ion exchange resins. Marsh, 
S.F.; Day, R.S.; Veirs, D.K. Los Alamos National Lab., NM (USA). 
Jun 1991. 26p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91014128. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Absorption spectra of Pu(iV) in aqueous solutions and of Pu(IV) 
complexes sorbed on anion exchange and cation exchange resins 
from these solutions were obtained as a function of nitric acid 
concentration over the range of 1-13 M, in 1 M increments. Speci- 
mens for spectrophotometric measurements were prepared by 
sorbing the Pu(lV) complexes on semi-transparent electrodialysis 
membranes that were functionalized with strong-base anion ex- 
change groups, weak-base anion exchange groups, or strong-acid 
cation exchange groups. Absorption spectra also were obtained for 
Pu(lV) complexes extracted from the same 13 nitric acid solutions 
into 1-nitropropane, as tetrabutylammonium (TBA) ion pairs. Analy- 
sis of the spectra of Pu(IV) in nitric acid solutions indicates three 
major groups of complexes: a hydrated Pu(NO3)*4-* complex in 





dilute nitric acid, an H,Pu(NO3),—**" complex in high concentra- 
tions of nitric acid, and a third, previously unstudied, Pu(IV) 
complex in intermediate concentrations of nitric acid. Because the 
intensity of this third Pu(IV) complex follows the sorption of Pu(iV) 
on anion exchange resin, as a function of nitric acid concentration, 
it may represent the Pu(lV) complex involved in the sorption pro- 
cess. The spectral similarity of all sorbed and extracted Pu(IV) 
complexes, both cationic and anionic, to that of the hexanitrato 
complex in concentrated nitric acid soiutions, is attributed to a simi- 
lar ligand environment. 20 refs., 30 figs. 


22639 (SKN—44) International development within the 
spent nuclear fuel cycle. Aggeryd, |. (Studsvik Nuclear, 
Nykoeping (Sweden)); Hultgren, AA.; Broden, K. National Board for 
Spent Nuclear Fuel, Stockholm (Sweden); Studsvik Nuclear, 
Nykoeping (Sweden). Feb 1991. 60p. (in Swedish). (STUDSVIK- 
NW-90-28.). Order Number DE91638092. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report is a review of the development within the nuclear fuel 
cycle. It gives historical reviews as well as the plans and policy for 
the future development of spent fuels reprocessing. (K.A.E.). 


22640 (UCRL-LR-107105) Molten salt extraction § sali 
cleanup. Crawtord, T.W.; McAvoy, D.P. Lawrence Livermore Na- 
tional Lab., CA (USA). Apr 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. Order 
Number DE91015293. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
Spent molten salt extraction (MSE) salts were equilibrated with 6 
to 15 mole % excess calcium metal producing discardable salt and 
plutonium-americium metal. Three campaigns produced plutonium- 
americium-bearing metal weighing 2158 g, containing an estimated 
1250 g of plutonium and 430 g of americium. Discard salt weighing 
8231 g contained 2.2 g of plutonium and 2.5 g of americium. The 
plutonium removal was 99.8%; americium was 99.5%. The white- 
to-off-white discard salt contained no black salt residues. All salts 
met the Department of Energy’s (DOE) Waste Isolation Pilot Piant 
(WIPP) criteria for discard. 10 refs., 3 tabs. 


22641 (Y/WP-0002) Ultrasonic cleaning of depleted ura- 
nium material as an alternative to nitric acid cleaning. Frye, 
L.E.; Senviel, C.B. Oak Ridge Y-12 Piant, TN (USA). 28 May 1991. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91014249. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Nitric acid is usea to clean depleted uranium in the form of cast 
billets, and cast and wrought parts in the processing cycle and is 
the largest contributor of waste to the West End Treatment Facility 
(WETF). An estimated 27,000 gallons of liquid and 75 to 95% of all 
uranium received was sent to the WETF for processing from this 
facility in our baseline year. Becaus.: wrought parts account for the 
largest throughput at the nitric acid facility, an alternative cleaning 
method for these parts was examined first. Test results on the first 
part type from the wrought family showed ultrasonic cleaning to be 
an effective cleaning method. Since the geometry for this part pre- 
sented the most difficulty in terms of ultrasonic cleaning, the entire 
wrought family is expected to be moved from the nitric acid facility 
to the ultrasonic cleaning facility. As a result, there will be an 83% 
reduction part throughput at the nitric acid facility which corre- 
sponds to a significant decrease in wastes sent to the WETF and a 
reduction in the generation and associated costs of waste overall. 
This change also eliminated two building moves involving two RAD 
areas resulting in a part movement reduction of approximately 25% 
which is a significant cost savings. 
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Refer also to citation(s) 22641, 22652, 22714, 22720, 22939, 
23340, 23341, 23783, 23794, 25411 


22642 (ANL/CP-—73473) Structural analysis of deformations 
in the seal region of a radioactive material transport cask un- 
der thermal loadings. Turula, P.; Wang, Z. Argonne National 
Lab., IL (USA). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910602-48: 
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American Society of Mechanical Engineers (ASME) pressure ves- 
sels and piping conference, San Diego, CA (USA), 23-27 Jun 
1991). Order Number DE91014459. Source: OSTI; NTIS; INIS; 
GPO Dep. 

in the design of casks for the transport of highly radioactive ma- 
terials, a major concern is preventing leakage under both the 
normal conditions of transport and the hypothetical accident condi- 
tions specified in the federal regulations. The designs must 
accommodate various loadings, including thermal loadings. The 
latter are particularly difficult to withstand because thermal consid- 
erations require exceptional structural flexibility, while other design 
considerations require structural stiffness. To guarantee a design 
that will be leaktight, the designer needs to quantity and limit the 
range of possible movement between the cask body and the lid un- 
der all conditions. This paper first shows the deformations obtained 
from a simplified model of the basic configuration of a sample de- 
sign under selected normal and hypothetical thermal loading 
conditions. The design is then modified and re-analyzed to evalu- 
ate the effectiveness of two configuration modifications intended to 
reduce relative movement at the closure interface between cask 
body and the lid. Comparisons of required bolting forces demon- 
strate that accommodating the thermal Icadings must be a primary 
consideration in designing the cask. 5 refts., 6 figs., 1 tab. 


22643 (BNL-46120) Evaluation of tank thermal expansion 
data in CALDEX. Suda, S. (Brookhaven National Lab., Upton, NY 
(USA)); Weh, R. Brookhaven National Lab., Upton, NY (JSA). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910534-3: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). Order 
Number DE91013609. Source: OSTI; NTIS; INIS; GPO Dep. 

A thermal expansion test involving a large annular input repro- 
cessing tank was carried out as a part of the CALDEX Project at 
the TEKO test facility in Karlsruhe, FRG. The objective of this test 
was to investigate thermal expansion properties of the tank and ef- 
fects on various pressure and levei measurement instruments used 
in the determination of liquid volume. in the thermal expansion test, 
a weak nitric acid solution was heated internally to a temperature 
of 60°C by means of steam injection through the sparge ring. After 
heating, the annular tank took about one hour to thermally equili- 
brate, and it took another hour for the sparge ring and pulsator 
pipes to fill before thermal effects could be followed. The tempera- 
ture at the end of the test, after tank and its contents had cooled 
undisturbed for fifty hours, was 29.9°C. Thirteen instrument read- 
ings were obtained during each measurement cycle of roughly 70 
seconds for a total of over 2800 readings per instrument. Thermal 
expansion effects for the CALDEX annular tank were consistent 
with that reported for cylindrical tanks. Temperature variations ef- 
fect each type of probe in a way that depends on the properties of 
the probe and the characteristics of the measurement system. 3 
rets., 4 figs., 3 tabs. 


22644 (DOE/PE/72015—-T1) ATMX System Safety Assess- 
ment report: Final . Basu, S.; Vinjamuri, G.K. Scientex 
Corp., Rockville, MD (USA). Engineering Science Div. [1991]. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC01-84PE72015. Order Number DE91014454. Source: OSTI; 
NTIS; INIS; GPO Dep. 

During the course of the ATMX System Safety Assessment 
(SSA) activity, it was determined that the ATMX structural integrity 
would be severely impaired technically unacceptable, a major redi- 
rection of the SSA effort involving structural modifications was 
outlined. The redirected effort culminated into four modifications 
three of which are structural in nature and the fourth is thermal 
modification. The first structural modification involves strengthening 
the ATMX hatch covers with 60 tension bolts and stiffening the 
same with tubular cross bracings. The second modification involves 
attaching a 3/16 inch plate to bulkhead at the end to prevent intru- 
sion of triangular end frame into cargo compartment. The third 
modification involves welding the inner side plate to the cast steel 
undertrame. The fourth and the final modification involves thermal 
insulation of ATMX. The thermal analysis of ATMX indicates that 
without any insulation, the shell, fiberboard, dunnage bags, and 
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waste boxes and drums will reach temperatures well above the de- 
composition temperatures of fiberboard and waste products. We 
have reviewed the QA/QC and fracture testing plans submitted by 
RFP Rocky Fiats Plant and generally agree with their plans. We 
have noted few exceptions in the QA/QC plans; we have also sug- 
gested an alternate fracture testing plan. 10 figs., 3 tabs. 


22645 (INIS-BR-2525) Shielding optimization for fission 
products transport. Sahyun, A.; Sordi, G.M.A.: Biazini Filho, F.L.; 
Sanches, S.R. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order 
Number DE91638971. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FISSION PRODUCTS/ 
materials handling; FISSION PRODUCTS/shiekding: SHIELDING/ 
optimization; SHIELDING: IEAR-1 REACTOR; MOLYBDENUM 99; 
OPTIMIZATION; THICKNESS 


22646 (RFP-4455) Critical experiments with strong neu- 
tron absorbers heterogeneously distributed throughout uranyl 
nitrate solution. Rothe, R.E. EG and G Rocky Flats, Inc., Golden, 
CO (USA). Rocky Flats Plant. [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC34-90DP62349. (CONF- 
910993-2: International conference on nuclear criticality safety, 
Oxtord (UK), 9-13 Sep 1991). Order Number DE91014228. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Several critical experiments were pertormed for a number of 
strong neutron absorbers periodically distributed throughout a tank 
filled with high-concentration fissile solution, These experiments 
served as a pilot study for a novel means of storing fissile solutions 
at a nuclear production plant handling such solutions. The configu- 
ration also approximates one commonly used method (Raschig 
rings) of assuring criticality safety in such plants, Still, the configu- 
ration is heterogeneous, and so, easily susceptible to modeling 
with modern computer codes. The fissile solution was uranyl nitrate 
at about 363 gU/liter with the uranium enriched to 93.2% U2. 
One important neutron absorber studied consisted of borosilicate 
glass rods, containing the same 12.5% boron oxide found in 
Raschig rings used throughout the industry. Another consisted of 
rubber sheet containing 0.1 mg/mm? boron (as B4C) glued to thin- 
walled stee! tubing. Cadmium sheet metal (1.6 mm thick) wrapped 
around steel rods formed yet another absorber; and solid polyvinyl 
chloride rods were also studied. Four loose powders packed into 
paper tubes completed the list of absorbers: cadmium oxide, anhy- 
drous boric acid, sodium tetraborate pentahydrate, and a very 
inexpensive mixture of two common minerals-colmanite (calcium 
borate) and ulexite (sodium-calcium borate). The spacing between 
tubes containing each absorber was varied widely in both square 
and triangular patterns, 


22647 (SAND-91-1472C) Risk assessment tor transporte- 
tion of radioactive materials and nuclear explosives. Clauss, 
D.B.; Wilson, R.K.; Hartman, W.F. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. . Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910774-2: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (USA), 28-31 Jul 1991). Order 
Number DE91014906. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories has the lead technical role for 
probabilistic risk assessments of transportation of nuclear 
weapons, components, and special nuclear material in support of 
the US Department of Energy. The emphasis of the risk assess- 
ments is on evaluating the probability of inadvertent disposal of 
radioactive material and the consequences of such a release. This 
paper will provide an overview of the methodology being developed 
for the risk assessment and will discuss the interpretation and use 
of the results. The advantages and disadvantages of using risk as- 
sessment as an alternative to performance-based criteria for 
packaging will be described. 2 refs., 1 fig. 


22648 (WINCO-1079) Inspection, testing, and operating re- 
quiremens for the packaging and shipping of uranium trioxide 
in 55-galion Department of Transportation (DOT) Specification 
6M shipping packagings. Toomer, D.V. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (USA). Jun 1991. 37p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-841D12435. 
Order Number DE91015081. Source: OSTI; NTIS; INIS; GPO Dep. 
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This document identifies the inspection, testing and operating re- 
quirements for the packaging, loading, and shipping of uranium 
trioxide (UO3) in 55-gallon DOT Specification 6M shipping packag- 
ings from the Idaho Chemical Processing Plant (ICPP). 
Compliance with this document assures established controls for the 
purchasing, packaging, loading, and shipping of DOT Specification 
6M shipping packagings are maintained in strict accordance with 
applicable Code of Federal Regulations (CFRs) and Department of 
Energy (DOE) Orders. 7 refs., 3 figs., 1 tab. 
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Refer also to citation(s) 22701 


22649 (SKB-TR-90-33) Plan 90. Costs for management of 
the radioactive waste from nuclear power production. Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 
Jun 1990. 85p. Order Number DE91639664. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Swedish nuclear power utilities are responsible for adopting 
such measures as are necessary in order to ensure the safe man- 
agement and disposal of spent nuclear fuel and radioactive waste 
from the Swedish nuclear power reactors. In order to fulfil this re- 
sponsibility, the nuclear power utilities have commissioned SKB, 
the Swedish Nuclear Fuel and Waste Management Co, to plan, 
build, and operate the necessary facilities and systems. This report 
presents a calculation of the costs for implementing all of these 
measures. The cost calculations are based on a scenario for man- 
agement and disposal of the radioactive waste products. Since 
disposal of the high-level (long-lived) waste will not commence until 
some time into the 21st century, continued RD and D activities may 
reveal new methods, that can affect both system design and costs. 
The facilities and systems that exist are: Transportation system for 
radioactive waste products. Central interim storage facility for spent 
nuclear fuel, CLAB. Final repository for radioactive reactor waste, 
SFR 1. Future facilities under planning are: Encapsulation station 
for spent nuclear fuel. Final repository for long-lived waste. Final 
repository for decommissioning waste. The cost calculations also 
include costs for research and development and for decommission- 
ing and dismantling the reactor plants etc. The total future costs of 
the Swedish waste management system, starting in 1991, have 
been calculated to be SEK 45.5 billion in January 1990 prices. 
These costs will be incurred over a period of about 60 years. SEK 
8.0 billion has been spent up to the end of 1990. This cost calcula- 
tion is presented annually to SKN, the National Board for Spent 
Nuclear Fuel, which uses it as a basis to propose a fee on the nu- 
clear electricity production in order to cover all future expenses. 
The fee for 1990 is on average 1.9 oere/kWh (0.019 SEK/kWh). 
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Refer also to citation(s) 22641, 22649, 22768, 22770, 22772, 
22784, 22785, 22790, 22795, 22811, 22815, 22816, 22817, 22822, 
22826, 22835, 23144, 23148, 23186, 23217, 23341, 23509, 23519, 
23534, 23535, 23536, 23537, 23563, 23586, 23614, 23674, 23691, 
23707, 23770, 23780, 24411, 24415, 24437, 24441, 24442, 24443, 
24457, 24458, 24466, 24607, 24608, 24609 


22650 (ACNS-11) Principles and guidelines for radioactive 
waste disposal facilities. Atomic Energy Control Board, Ottawa, 
ON (Canada). Advisory Committee on Nuclear Safety. Jun 1988. 
33p. (in English, French). (INFO-0294.). Order Number 
DE91639584. Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. 

Four basic principles relevant to radioactive waste disposal iden- 
tified. These principles cover the justification of the activity giving 
rise to the waste, the consideration of risk to present and future 
generations, the minimization of the need for intervention in the fu- 
ture, and the financial obligations of the licensee. The use of risk 
limits as opposed to dose limits associated with disposal is dis- 
cussed, as are the concepts of critical group, de minimis, and 
ALARA, in the context of a waste disposal facility. Guidance is 
given on the selection of the preferred waste disposal concept from 
among several alternatives, and for judging proposed design im- 
provements to the chosen concept. 





22651 (AECL-9076) Leaching studies of heavy concrete 
material for nuclear fuel waste immobilization containers. 
Onofrei, M. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Raine, D.; Brown, L.; 
Hooton, R.D. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. Aug 1989. 50p. Order 
Number DE91639586. Source: OSTI; NTIS (US Sales Only); INIS. 

The leaching behaviour of a high-density concrete was studied 
as part of a program to evaluate its potential use as a container 
material for nuclear fuel waste under conditions of deep geologic 
disposal. Samples of concrete material were leached in deionized 
distilled water, Standard Canadian Shield Saline Solution (SCSSS), 
SCSSS plus 20% Na-bentonite, and SCSSS plus granite and 20% 
Na-bentonite under static conditions at 100 degrees celsius for pe- 
riods up to 365 days. The results of these leaching experiments 
suggest that the stability of concrete depends on the possible inter- 
nal structural changes due to hydration reactions of unhydrated 
components, leading to the formation of C-S-H gel plus portlandite 
(Ca(OH)2). The factors controlling the concrete leaching process 
were the composition of the leachant and the concentration of ele- 
ments in solution capable of forming precipitates on the concrete 
surface, e.g., silicon, Mg** and Ca**. The main effect observed 
during leaching was an increase in groundwater pH (from 7 to 9). 
However, the addition of Na-bentonite suppressed the normal ten- 
dency of the pH of the groundwater in contact with concrete to rise 
rapidly. It was shown that the solution concentration of elements 
released from the concrete, particularly potassium, increased in the 
presence of Na-bentonite. 


22652 (AECL-9572) The electrochemical behaviour of 
copper in aerated 1 molcenter dotdm~—* NaCi at room tempere- 
ture: Pt. 2: Cathodic reduction of oxygen on copper. King, F.; 
Litke, C.D. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. May 1989. 33p. Order 
Number DE91639587. Source: OSTi; NTIS (US Sales Only); INIS. 

Unitorm corrosion will be an important process in determining the 
lifetime of a copper nuclear fuel waste container. We need to know 
the mechanism of the corrosion reaction if we are to make reliable 
predictions about the long-term corrosion behaviour. This series of 
reports summarizes the results of an electrochemical investigation 
of the corrosion of copper in aerated 1 moicenter dotdm—* NaCl at 
room temperature. In part 2 we discuss the cathodic reduction of 
oxygen on a copper rotating disc electrode. The anodic dissolution 
of copper and the behaviour under freely corroding conditions are 
considered in Parts 1 and 3, respectively. The mechanism of the 
oxygen reduction reaction has been studied over a wide range of 
applied potentials. At potentiais close to the corrosion potential, the 
mechanism is complicated and not fully understood. It is possible 
that in this potential region, oxygen is reduced to peroxide. At more 
negative applied potentials, between -0.50 and -0.90 Vsce, the 
predominant process is the 4-electron reduction of oxygen to hy- 
droxide. In this potential region, the rate is controlled jointly by the 
interfacial reaction and the rate of supply of oxygen to the elec- 
trode surface. At an applied potential of about -1.0 Vsce, the rate of 
reduction is almost totally controlled by the rate of transport of oxy- 
gen. Values for the kinetic parameters for the 4-electron reaction 
have been determined. In addition, the diffusion coefficient of oxy- 
gen was found to be 1.73 +- 0.05 x 10-5 cm*center dots~’. These 
data, along with the results on the anodic dissolution of copper, will 
be used to explain the behaviour of copper under freely corroding 
conditions. 


22653 (AECL—9574) The potential for microbial life in a 
Canadian high-level nuclear fuel waste disposal vault: A nutri- 
ent and energy source analysis. Stroes-Gascoyne, S. Atomic 
Energy of Canada Ltc., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment. Dec 1989. 91p. Order Number 
DE91639588. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent studies have concluded that microbial contamination of a 
nuclear fuel waste disposal vault is inevitable. Factors that will af- 
fect the development of substantial population of micro-organisms 
include: physiological tolerance of microbes; fluid movement in a 
vautt; availability of nutrients; and availability of energy sources. It 
is difficult to resolve whether microbial growth will either positively 
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or negatively affect the performance of a vault. One of the neces- 
sary steps towards ultimately answering this question is to assess 
the potential for microbial growth in a disposal vault, based on a 
nutrient and energy budget. This report gives a quantitative (but 
conservative) inventory of nutrients and potential energy sources 
present in a Canadian nuclear fuel waste vault, which hypotheti- 
cally could support the growth of micro-organisms. Maximum 
population densities are calculated based on these inventories and 
assuming that all conditions for microbial growth are optimal, al- 
though this wiii certainly not be the case. Laboratory studies under 
the vault-relevant conditions are being performed to put realistic 
boundaries on the calculated numbers. Initial results from these 
studies, combined with data from a natural analogue site indicate 
that the calculated population densities could be overestimated by 
four to five orders of magnitude. Limited data show no effect of the 
presence of microbes on the transport of Tc, |, and Sr in backfill 
sand columns. Additional work is needed to address transport ef- 
fects on buffer and backfill clay columns. 


22654 (AECL—9578) The vault model for the disposal of 
used CANDU fuel: Documentation and analysis of scoping 
calculations. Garisto, N.C.; LeNeveu, D.M. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Jul 1989. 212p. Order Number DE91639589. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Vault Model has been developed to assess the performance 
of engineered barriers in a conceptual disposal vault for used nu- 
clear fuel. The disposal concept being assessed is that of a sealed 
vault mined at a depth of 500 to 1000 m in plutonic rock in the 
Canadian Shield. This report documents the conceptual and math- 
ematical framework of the Vault Model. The model represents (i) 
failure modes for titanium-based containers, including short-term 
failures due to undetected manufacturing defects and long-term 
failures due to uniform and loca! corrosion; (ii) release and radionu- 
clides from used fuel, including relatively fast release of soluble 
fission products from gap and grain boundaries, and slow, congru- 
ent release controlied by the dissolution of the fuel matrix itself; 
and (iii) mass transport of released radionuclides through the clay- 
based sealing materials surrounding the waste container, including 
diffusion, convection, retardation and radioactive decay effects. In 
addition, this report presents the results of preliminary scoping cal- 
culations carried out using the Vault Model. These calculations 
provide insight into the model and produce test cases for compari- 
son with simple analytical estimates and with similar computer 
codes, as they become available. The analytic estimate generally 
support the Vault Model results and thus enhance our confidence 
in the accuracy of the Vault Model calculations. 


22655 (AECL-9881) Derivation of initial radionuclide inven- 
tories for the safety assessment of the disposal of used 
CANDU fuel. Tait, J.C.; Gauld, |.C.; Wilkin, G.B. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Aug 1989. 163p. Order Number DE91639590. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The ORIGEN-S radionuclide generation and depletion code has 
been used to predict the mass, activity and decay heat of radionu- 
clides produced in Bruce-A UO, reactor fuel and the Zircaloy 
cladding and of radionuclides produced by neutron activation of im- 
purities in both the UO, fuel and the Zircaloy cladding. This 
compilation has been produced to provide initial radionuclide inven- 
tory data for use in the safety assessment of the disposal of used 
CANDU fuel. The methods used to generate the inventories are 
described. A comparison of the results with those generated using 
the CANIGEN-II code is also presented. 


22656 (AECL-9892) Instant-release fractions for the as- 
sessment of used nuclear fuel disposal. Garisto, N.C.; Vance, 
E.R.; Stroes-Gascoyne, S.; Johnson, L.H. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Feb 1989. 33p. Order Number DE91639591. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Quantitative estimates of instant-release fractions for the potential 
release of radionuclides from used CANDU fuel in an underground 
disposal vault have been made in terms of probability- density 
functions, taking variability and uncertainty into account. The ra- 
dionuclides included in this study are '2°|, '5Cs, 7®Se, 126Sn, 
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%°T., 14, and 3H. The probability-density functions are based on 
experimental data on the short term release of radionuclides upon 
contact with groundwater, and on a knowledge of the solid-state 
chemistry of used fuel. They provide source terms for the environ- 
mental and safety assessment of used nuclear fuel disposal 


22657 (ANL-90-50) Stress corrosion cracking of candidate 
waste container materials. Maiya, P.S.; Soppet, W.K.; Park, J.Y.; 
Kassner, T.F.; Shack, W.J.; Diercks, D.R. Argonne National Lab., 
IL (United States). Nov 1990. 89p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91015384. Source: OSTI; NTIS; INIS; GPO Dep. 

Six alloys have been selected as candidate container materials 
for the storage of high-level nuclear waste at the proposed Yucca 
Mountain site in Nevada. These materials are Type 304L stainless 
steel (SS), Type 316L SS, incology 825, P-deoxidized Cu, Cu- 
30%Ni, and Cu-7% Al. The present program has been initiated to 
determine whether any of these materials can survive for 300 
years in the site environment without developing through-wall 
stress corrosion cracks, and to assess the relative resistance of 
these materials to stress corrosion cracking (SCC). A series of 
slow-strain-rate tests (SSRTs) in simulated Well J-13 water which 
is representative of the groundwater present at the Yucca Mountain 
site has been completed, and crack-growth-rate (CGR) tests are 
also being conducted under the same environmental conditions. 13 
rets., 60 figs., 22 tabs. 


22658 (ANL-—91/17) Temperature effects on waste glass 
performance. Mazer, J.J. Argonne National Lab., IL (USA). Feb 
1991. 32p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. Order Number DE91014083. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The temperature dependence of glass durability, particularly that 
of nuclear waste glasses, is assessed by reviewing past studies. 
The reaction mechanism for glass dissolution in water is complex 
and involves multiple simultaneous reaction proceeded, including 
molecular water diffusion, ion exchange, surface reaction, and pre- 
cipitation. These processes can change in relative importance or 
dominance with time or changes in temperature. The temperature 
dependence of each reaction process has been shown to follow an 
Arrhenius relationship in studies where the reaction process has 
been isolated, but the overall temperature dependence for nuclear 
waste glass reaction mechanisms is less well understood, Nuclear 
waste glass studies have often neglected to identify and character- 
ize the reaction mechanism because of difficulties in performing 
microanalyses; thus, it is unclear if such results can be 
extrapolated to other temperatures or reaction times. Recent devel- 
opments in analytical capabilities suggest that investigations of 
nuclear waste glass reactions with water can lead to better under- 
standings of their reaction mechanisms and their temperature 
dependences. Until a better understanding of glass reaction mech- 
anisms is available, caution should be exercised in using 
temperature as an accelerating parameter. 76 refs., 1 tab. 


22659 (ANL/CP—72166) identification of colloids in nuclear 
waste glass reactions. Cunnane, J.C.; Bates, J.K. Argonne Na- 
tional Lab., IL (United States). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910430-16: 93. annual meeting and exposition of the American 
Ceramic Society (ACerS), Cincinnati, OH (United States), 28 Apr - 
2 may 1991). Order Number DE91015547. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Characterization data for particulates formed under a variety of 
laboratory leaching conditions that simulate glass reaction in a 
repository environment are presented. Data on the particle size dis- 
tributions and filterable fractions for neptunium, plutonium, 
americium, and curium were obtained by filtrations through a series 
of fiters with pore sizes ranging from 1 um to 3.8 nm. The neptu- 
nium was found to be largely nonfilterable. Americium and 
plutonium were associated with filterable particles. The particles 
with which the americium, plutonium, and curium were associated 
were characterized using transmission electron microscopy (TEM) 
examination techniques. 8 refs., 1 fig., 2 tabs. 


22660 (BMI/OCRD-91015499-Draft) Evidentiary require- 
ments to identify potentially acceptable sites (PAS) in 
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crystalline rock: Draft. Comella, P.A.; Smith, B.H. Battelle Memo- 
rial Inst., Columbus, OH (USA). Office of Crystalline Repository 
Development. 17 Jun 1985. 219p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC02-83CH10139. Source: OSTI 
(Free of Charge); INIS. 

This report contains information on the evidentiary requirements 
to identify potentially acceptable sites in crystalline rock for waste 
disposal. Topics addressed include: chronology, key regulatory 
assumptions, statutory framework for identifying potentially accept- 
able sites, application of 10 disqualifiers, consideration of favorable 
and potentially adverse conditions, a composite favorability analy- 
sis, and a proposed outline for PAS identification decision 
document. (KJD) 


22661 (BMVOWTD-91015494-Draft) Summary report of first 
and foreign high-level waste repository concepts: Technical 
report, working draft 001. Hanke. P.M. Battelle Memorial Inst., 
Willowbrook, IL (USA). Office of Waste Technology Development. 4 
Nov 1987. 599p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO02-83CH10139. Source: OSTI (Free of Charge); 
INIS. 

Reference repository concepts designs adopted by domestic and 
foreign waste disposal programs are reviewed. Designs fall into 
three basic categories: deep borehole from the surface; disposal in 
boreholes drilled from underground excavations; and disposal in 
horizontal tunnels or drifts. The repository concepts developed in 
Sweden, Switzerland, Finland, Canada, France, Japan, United 
Kingdom, Belgium, Italy, Holland, Denmark, West Germany and 
the United States are described. 140 refs., 315 figs., 19 tabs. 


22662 (BMI/OWTD-—91015495-Draft) Waste package simule- 
tion and source term modeling—A summary of existing 
capabilities: Draft technical report. Avci, H.|. Battelle Memorial 
Inst., Willowbrook, IL (USA). Office of Waste Technology Develop- 
ment. Aug 1987. 175p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-83CH10139. Source: INIS; OSTI (Free 
of Charge). 

Extended summaries of the existing waste package performance 
assessment models in two US first repository projects (the Salt 
Repository Project and the Basalt Waste Isolation Project), in the 
Performance Assessment Scientific Support Program at Pacitic 
Northwest Laboratory, and in the Canadian concept assessment 
study for nuclear fuel waste disposal are provided. Also given are 
summaries of the simplified models that address the release of ra- 
dionuclides from waste packages and brief summaries of selected 
detailed process models which provide input to the general waste 
package system analysis models. The data requirements and the 
output of each model are described. The report was prepared as 
part of an effort to select, if appropriate, a waste package simula- 
tion and source term model from among the existing models and 
adapt it for use in the Department of Energy's Repository Technol- 
ogy Program (RTP). The main purpose of the report is to provide 
information on the available waste package simulation and source 
term models in a single document. It is not intended to be a critical 
review of the available models. 60 refs., 5 figs., 2 tabs. 


22663 (CDTN-DETQ-PD-002/84) Management of radioac- 
tive wastes (solids and liquids) of CDTN. Prado, M.A.S. do; Reis, 
L.C.A. Centro de Desenvolvimento da Tecnologia Nuclear (CDTN), 
Belo Horizonte, MG (Brazil). 1984. 7p. (In Portuguese). Order 
Number DE91635909. Source: OSTI; NTIS (US Sales Only); INIS. 

Estimates of solid and liquid radioactive wastes produced in 
CDTN, the foreseen treatment and the responsibilities of various 
organs of CDTN involved in radioactive waste management are 
presented. (C.M.). 


22664 (CDTN-DETQ-PD-014/83) Conceptual project of 
waste treatment plant of CDTN. Gabriel, J.L.; Astolfi, D. Centro 
de Desenvolvimento da Tecnologia Nuclear (CDTN), Belo Hori- 
zonte, MG (Brazil). 2 Sep 1983. 58p. (In Portuguese). Order 
Number DE91635910. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the conceptual project of the waste treat- 
ment plant of COTN. Several areas, such as: process area, 
material entrance and exit area are studied. The treatment 
processes are: evaporation, filtration, cementation, cutting and pro- 
cessing of solid wastes. (C.M.). 





22665 (CEA-CONF-10482) Cold-crucible melting of hulls 
and structural materials. Jouan, A.; Jacquet-Francillon, N.; 
Puyou, M.; Piccinato, R. CEA Etablissement de la Vallee du Rhone, 
30 - Bagnols-sur-Ceze (France). 1990. 6p. (CONF-9011220-: 
Workshop on Cemented and Bituminized Reprocessing Waste in 
View of their Disposal, Karlsruhe, DE (USA), 26-27 Nov 1990). Or- 
der Number DE91797293. Source: OSTI; NTIS (US Sales Only). 
The method currently implemented at the La Hague UP3 repro- 
cessing plant for conditioning of PWR zircaloy hulls is cement 
embedding. Another promising method, mainly for reducing the 
waste volume and the available exchange surface area, is melting. 
A cold-crucible melting process has therefore been developed by 
the CEA at Marcoule (France) over the last decade. Development 
work first concentrated on cladding hulls from fast breeder reactors, 
then from pressurized water reactors. The process can be used for 
both types of cladding wastes. Subassembly head and foot end- 
caps are sheared off and should be suitable for surface storage 
after a decontamination by successive rinsing. If necessary be- 
cause of their a activity, they could be melted in a larger furnace. 


22666 (CEA-CONF-—10488) Treatment of solid waste highly 
contaminated by alpha emitters. Recent developments of 
leaching process with continuous electrolyte regeneration. 
Madic, C. (CEA Centre d’Etudes de la Vallee du Rhone, 30 - Mar- 
coule (FR). Direction du Cycle du Combustible); Breschet, C.; 
Vigreux, B. CEA Centre d'Etudes de la Vallee du Rhone, 30 - Mar- 
coule (France). Direction du Cycle du Combustible. 1990. 4p. 
(CONF-900977-: Spectrum '90: American Nuclear Society (ANS) 
international meeting on radioactive waste technologies, decontam- 
ination, and hazardous wastes, Knoxville, TN (USA), 30 Sep - 4 
oct 1990). Order Number DE91797295. Source: OSTI; NTIS (US 
Sales Only). 

In the recent years, efforts have been made in order to reduce 
the amount of alpha emitters essentially plutonium isotopes present 
in the solid wastes produced during research experiments on fuel 
reprocessing. Leaching processes using electrogenerated Ag (Il(a 
very agressive agent for PuOz2)) in nitric acid solutions, were devel- 
oped and several facilities were designed and built to operate the 
processes: (1) ELISE and PROLIXE facilities, for the treatment of 
a and a, 6, + solid wastes (CEA, FONTENAY-AUX-ROSES) (2) 
PILOT ASHES FACILITY for delete, the treatment of plutonium 
contaminated ashes (COGEMA, MARCOULE). A brief description 
of the process and of the different facilities is presented; the main 
results obtained in ELISE and PROLIXE are also summarized. 


22667 (CEA-CONF—10501) Influence of high burn up nu- 
clear fuel and MOX on the high level reprocessing waste 
management. Malherbe, J.; Maynadier, P. CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Inst. de 
Recherche Technologique et de Developpement industriel (IRDI). 
1990. 5p. (CONF-900406-: 1. international topical meeting on 
high-level radioactive waste management, Las Vegas, NV (USA), 
8-12 Apr 1990). Order Number DE91797299. Source: OSTI; NTIS 
(US Sales Only). 

This paper compares characteristics of high level waste issued 
from the reprocessing of high burn up fuel (HTC) and mixed oxide 
(U-Pu)O2 fuel (MOX) with the reprocessing waste of standard 
PWR fuel. The alpha activity, thermal power, oxides contents of fis- 
sion products and actinides lead to adapt the conditioning of waste 
with these new characteristics. The existing specifications could 
lead to increase the volume of conditioned waste. It is examined 
how the waste management is influenced by these types of fuel 
and the future improvements in the conditioning. 


22668 (CEA-CONF-10502) Treatment of solid waste highly 
contaminated by alpha emitters: recent developments of 
leaching process with continuous electrolyte regeneration. 
Madic, C. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (FR). Dept. de Genie Radioactif); Lecomte, M.; Vigreux, 
B. CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Genie Radioactif. 1990. 12p. Contract 
FIW/0013. (CONF-900210—: Waste management ‘90: working to- 
wards a cleaner environment: waste processing, transportation, 
storage and disposal, technical programs and public education, 
Tucson, AZ (USA), 25 Feb - 1 mar 1990). Order Number 
DE91797297. Source: OSTI; NTIS (US Sales Only). 


05 NUCLEAR FUELS 
0520 Waste Management 


Development of processes for leaching solid waste contaminated 
by alpha or alpha/beta/gamma emitters has been pursued at the 
Nuclear Research Center in Fontenay-aux-Roses, France with the 
recent active commissioning of two pilot facilities: the Elise glove 
box system in February 1987 and the Prolixe shielded hot cell in 
March 1988. The Elise facility is designed to handle alpha waste 
and the Prolixe facility is designed to handle alpha/beta/gamma 
waste. The common goal of the studies conducted in these facili- 
ties is to define the operating conditions for declassification of solid 
waste, i.e. to ensure that the alpha concentration of this waste will 
be less than 3.7 x 10® Ba/kg after treatment, packaging and decay 
prior to storage in surface repositories. The leaching process de- 
veloped is mainly based on the continuous electrolytic regeneration 
of an aggressive agent, Agll, which can induce the dissolution of 
PuOz, the most difficult compound to remove from the solid waste. 
This paper summarizes recent achievements in the development of 
this process. 


22669 (CEA-R-5561) Stainless steel electrochemical be- 
haviour - application to the decontamination of steel parts 
contaminated by tritium. Bellanger, G. CEA Centre d’Etudes de 
Valduc, 21 - Is-sur-Tille (France); Dijon Univ., 21 (France). 1991. 
121p. (in French). Order Number DE91502408. Source: OSTI; 
NTIS (US Sales Only). 

This purpose of this work is the study of an electrochemical de- 
contamination process of stainless steel in which tritium is present 
on the surface of the metal, in the oxide layer and in the metal. We 
have first investigated the behaviour of the oxide layer. Then we 
have studied the hydrogen evolution, its diffusion and retrodiffusion 
in the metal. The results are applied to the decontamination of 
steel parts contamined by tritium. Part of the tritium can be elimi- 
nated by reducing the oxyde layer, which contains large amounts 
of tritium. However, it is more beneficial to electrolyse at the poten- 
tial at which the H* ions are reduced. The hydrogen on the steel 
surface enters in the metal and displaces most of tritium located in 
the metallic layers near the surface. The tritium surface elimination 
rate is about 95%. The tritium eliminated through electrolysis is 
only a small fraction of all the tritium contained in the metal. How- 
ever, according to conservation experiments of parts after 
electrolysis, it can be concluded that hydrogen, probably more 
strongly bound than tritium to steel, forms near the surface a bar- 
rier that prevents tritium retrodiffusion. Electrolysis appears as a 
satisfactory process for the surface decontamination of slightly triti- 
ated stee! parts. A decontamination automaton based on the 
preceding results is described using a pad electrolyser. This type 
of decontamination is little polluting, and the parts can be recycled 
after the in situ treatment. 


22670 (CONF-900210-71) Design of fixed-bed ion ex- 
change columns for wastewater treatment. Robinson, S.M.; 
Arnold, W.D.; Byers, C.H. Oak Ridge National Lab., TN (USA). 
[1990]. 25p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. From Waste management ‘90: 
working towards a cleaner environment: waste processing, trans- 
portation, storage and disposal, technical programs and public 
education; Tucson, AZ (USA); 25 Feb - 1 mar 1990. Order Number 
DE91013408. Source: OSTI: NTIS; INIS; GPO Dep. 

Oak Ridge National Laboratory plans to use chabazite zeolites 
for decontamination of process wastewater which contains ppb lev- 
els of Sr-90 and Cs-137. Treatability studies have indicated that 
chabazite zeolites have high selectivities and loadings for removal 
of trace amounts of Cs-137 and Sr-90 from wastewater containing 
high concentrations of calcium and magnesium. These studies also 
indicated that the efficiency of the zeolite system is dependent on 
the column design and operating conditions. Results from 20-mL, 
566-L, and 3,760-L column tests indicated that the optimized de- 
sign of full-scale columns could halve the generation rate of loaded 
zeolite. The corresponding annual waste disposal costs for loaded 
zeolite generated at the ORNL plant varied from $80,000 to 
$170,000 based on the present disposal charges of $1400/m? indi- 
cating that design of zeolite ion exchange systems for minimization 
of secondary waste is imperative. This report summarizes the re- 
sults of study to model multicomponent ion-exchange columns. 7 
rets., 10 figs., 5 tabs. 
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22671 (CONF-910852-2) Concentration of remote-handled, 
transuranic, sodium nitrate-based sludge using agitated thin- 
film evaporators. Walker, J.F. Jr. (Oak Ridge National Lab., TN 
(USA)); Youngblood, E.L.; Berry, J.B.; Pen, Ben-Li. Oak Ridge Na- 
tional Lab., TN (USA). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
Summer national meeting of the American institute of Chemical 
Engineers (AIChE); Pittsburgh, PA (USA); 20-22 Aug 1991. Order 
Number DE91014278. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Handling and Packaging Plant (WHPP) is being de- 
signed at Oak Ridge National Laboratory (ORNL) to prepared 
transuranic waste for final disposal. Once operational, this facility 
will process, package, and certify remote-handied transuranic 
waste for ultimate shipment and disposal at the Waste Isolation Pi- 
lot Plant (WIPP) in Carlsbad, New Mexico. One of the wastes that 
will be handied at WHIPP is the transuranic sludge currently stored 
at ORNL in eight 50,000-gal underground tanks. The use of an Ag- 
itated Thin-Film Evaporator (ATFE) for concentration of this waste 
is being investigated. Tests have shown that the ATFE can be used 
to produce a thick slurry, a powder, or a fused salt. A computer 
model developed at the Savannah River Plant (SRP) to simulate 
the operation of ATFE’s on their waste is being modified for use on 
the ORNL transuranic sludge. This paper summarizes the results of 
the test with the ATFEs to date, discusses the changes in the SRP 
model necessary to use this model with the ORNL waste, and com- 
pares the results of the model with the actual data taken from the 
operation of ATFEs at vendors’ test facilities. 8 refs., 1 fig., 3 tabs. 


22672 (CONF-9107137—1) Sources, classification, and dis- 
posal of radioactive wastes: History and legal and regulatory 
requirements. Kocher, D.C. Oak Ridge National Lab., TN (United 
States). [1991]. 8ip. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From Management and 
disposal! of radioactive wastes; Boston, MA (United States); 15-19 
Jul 1991. Order Number DE91015272. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report discusses the following topics: (1) early definitions of 
different types (classes) of radioactive waste developed prior to 
definitions in laws and regulations; (2) sources of different classes 
of radioactive waste; (3) current laws and regulations addressing 
classification of radioactive wastes; and requirements for disposal 
of different waste classes. Relationship between waste classifica- 
tion and requirements for permanent disposal is emphasized; (4) 
federal and state responsibilities for radioactive wastes; and (5) 
distinctions between radioactive wastes produced in civilian and 
defense sectors. 


22673 (CTA-IEAv-NT-014/90) WIMS library up-date project: 
first stage results. Prati, A.; Claro, L.H. Centro Tecnico Aeroespa- 
cial (CTA-IEAv), Sao Jose dos Campos, SP (Brazil). inst. de 
Estudos Avancados. 8 Nov 1990. 1ip. Order Number 
DE91635911. Source: OSTI; NTIS (US Sales Only); INIS. 

The following benchmarks: TRX1, TRX2, BAPL-UO sub(2)-1, 
BAPL-UO sub (2)-2, BAPL-UO sub(2)-3 have been calculated with 
the WIMSD/4 code, as a contribution of CTAVIEAV, to the first stage 
of the WIMS Library Update Project, coordinated by the Interna- 
tional Atomic Energy Agency. The card image input for each 
benchmark has been attached and the major input options/ 
parameters are commented. The version of the WIMSD/4 code and 
its multigroup cross section library used to run the benchmarks are 
specified. Results from the major integral parameters are pre- 
sented and discussed. (author). 


22674 (DOE/EM-0011P) Long-range plan for technology 
integration programs, Office of Technology Development. US- 
DOE Office of Environmental Restoration and Waste Management, 
Washington, DC (USA). May 1991. 50p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91012191. Source: 
OSTI; NTIS; GPO Dep. 

This long-range plan describe the Technology Integration Pro- 
grams (TIP) that support the mission of the Office of Technology 
Development (OTD), within the US Department of Energy’s (DOE) 
Office of Environmental Restoration and Waste Management (EM). 
TIP will provide the structure to facilitate applications of innovative 
environmental technologies through collaborative partnerships with 
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US industry, the National laboratories, other Federal agencies, uni- 
versities, and appropriate international participants. The TIP 
mission is to transfer information, knowledge, concepts, and tech- 
nology in, out, and among interested users. The TIP will provide 
the structure to infuse faster, better, safer, and cheaper technology 
across DOE sites to accomplish its 30-year clean-up goal, while 
maintaining and achieving compliance. In addition, TIP will suc- 
cessfully transfer OTD-developed environmental technology to 
potential users. 8 refs., 9 figs., 4 tabs. 


22675 (DOE/EM-0012P) Technology Integration Branch FY 
1991 program plan, Office of Technology Development. US- 
DOE Office of Environmental! Restoration and Waste Management, 
Washington, DC (USA). May 1991. 31p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91012276. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) is committed to a 30-year 
goa! to clean up and restore the environment at its nuclear sites. 
The Office of Technology Development (OTD) was established to 
help achieve this goal. Its mission is to rapidly develop and apply 
existing and innovative environmental restoration and waste man- 
agement technologies in a way that meets applicable regulations. 
This document provides an overview of the Technology Integration 
Programs (TIP) that support the mission the Office of Technology 
Development (OTD), Environmental Restoration and Waste Man- 
agement (EM), US Department of Energy (DOE). It serves as a 
guide for the TIP for FY 91. This plan has been discussed with the 
field at complex-wide management meetings and comments have 
been incorporated. The TIP were established to facilitate applica- 
tions of technologies through collaborative partnership with US 
industry, the Nationa! laboratories, other Federal Agencies, univer- 
sities, and appropriate international participants. 6 refs., 4 figs., 1 
tab. 


22676 (DOE/LLW-102) Guidelines for acquisition, installa- 
tion, and testing of pertormance assessment software. Seitz, 
R.R.; Matthews, S.D.; Kostelnik, K.M. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). National Low-Level Waste Management Program. 
Sep 1990. 82p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC07-761D01570. (MISC—90087). Order Number 
DE91013910. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents general guidelines and quality assurance 
recommendations for acquired performance assessment software 
to be used for activities in support of low-level radioactive waste 
disposal facilities. Recommendations are presented for establishing 
a computer directory structure, configuration control, and software 
testing analyses. The appendices contain examples of the directory 
structure and file management system as implemented at the 
Idaho National Engineering Laboratory (INEL) for the UNSAT-H, 
Version 2.0 code. Results of the various software analysis per- 
formed on UNSAT-H are also presented. 59 refs., 2 figs., 6 tabs. 


22677 (DOE/RL-91-31) Hanford Site waste minimization 
and pollution prevention awareness program plan, May 1991. 
Westinghouse Hanford Co., Richland, WA (USA). 1991. 33p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. Order Number DE91014684. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this plan is to establish the Hanford Site Waste 
Minimization Program. The plan specifies activities and methods 
that will be employed to reduce the quantity and toxicity of wastes 
generated at the site. A waste minimization program is an orga- 
nized, comprehensive, and continual effort to systematically reduce 
waste generation. The Hanford Site Waste Minimization Program is 
designed to eliminate or minimize pollutant releases to all environ- 
mental media from all aspects of the site’s operations and offers 
increased protection of public health and the environment. These 
efforts also yield the following additional benefits: reduce waste 
management and compliance costs; reduce resource usage; im- 
prove product yields; reduce or eliminate inventories and releases 
of hazardous chemicals reportable under the “Emergency Planning 
and Community Right-to-Know Act”; and reduce or eliminate civil 
and criminal liabilities under environmental laws. The program re- 
flects the goals and policies for waste minimization of this 
organization and represents an ongoing effort to make waste mini- 
mization part of the site’s operating philosophy. In accordance with 





DOE policy, a hierarchical approach to waste management has 
been adopted and is applied to all types of waste. 11 refs., 3 figs. 


22678 (DOE/RW-0306P-1) USDOE Office of Civilian Ra- 
dioactive Waste Management quarterly report on program cost 
and schedule, second quarter FY 1991. USDOE Office of Civil- 
ian Radioactive Waste Management, Washington, DC (USA). 
[1991]. 28p. Sponsored by USDOE, Washington, DC (USA). 
Source: OSTI (Free of Charge). 

This report is intended to provide a summary of the cost and 
schedule performance for the Civilian Radioactive Waste Manage- 
ment Program. Historical and current cost profiles (extracted from 
the DOE financial Intormation System) are presented for each of 
the major program elements. Also included in this report are the 
program schedule baseline, the status of near-term program mile- 
stones and the status of the Nuclear Waste Fund revenues and 
disbursements. This report includes data through March 1991. 


22679 (DOE/WIPP-91-016) Performance Demonstration 
Program Plan tor the WIPP Experimental-Waste Characteriza- 
tion Program. Westinghouse Electric Corp., Carlsbad, NM (USA). 
Waste Isolation Div. Feb 1991. 28p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC04-86AL31950. Order Number 
DE91014086. Source: OSTI; NTIS; INIS; GPO Dep. 

The Pertormance Demonstration Program is designed to ensure 
that compliance with the Quality Assurance Objective, identified in 
the Quality Assurance Program Plan for the WIPP Experimental- 
Waste Characterization Program (QAPP), is achieved. This 
Program Pian is intended for use by the WPO to assess the labo- 
ratory support provided for the characterization of WIPP TRU 
waste by the storage/generator sites. Phase 0 of the Performance 
Demonstration Program encompasses the analysis of headspace 
gas samples for inorganic and organic components. The WPO will 
ensure the implementation of this plan by designating an indepen- 
dent organization to coordinate and provide technical oversight for 
the program (Program Coordinator). Initial program support, re- 
garding the technical oversight and coordination functions, shall be 
provided by the USEPA-ORP. This pian identifies the criteria that 
will be used for the evaluation of laboratory performance, the re- 
sponsibilities of the Program Coordinator, and the responsibilities 
of the participating laboratories. 5 tabs. 


22680 (DOE/WIPP-91-018) Position paper on flammability 
concerns associated with TRU waste destined for WIPP. West- 
inghouse Electric Corp., Carlsbad, NM (USA). Waste isolation Div. 
Apr 1991. 112p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-86AL31950. Order Number DE91014087. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP), in southeastern New 
Mexico,is an underground repository, designed for the safe geo- 
logic disposal of transuranic (TRU) wastes generated from 
defense-related activities of the US Department of Energy (DOE). 
The WIPP storage rooms are mined in a bedded salt (halite) for- 
mation, and are located 2150 feet below the surface. After the 
disposal of waste in the storage rooms, closure of the repository is 
expected to occur by creep (plastic flow) of the salt formation, with 
the waste being permanently isolated from the surrounding envi- 
ronment. This paper has evaluated the issue of flammability 
concerns associated with TRU waste to be shipped to WIPP, 
including a review of possible scenarios that can potentially con- 
tribute to the flammability. The paper discusses existing regulations 
that address potential flammability concerns, presents an analysis 
of previous flammability-related incidents at DOE sites with respect 
to the current regulations, and finally, examines the degree of as- 
surance these regulations provide in safeguarding against 
flammability concerns during transportation and waste handling. 50 
rets., 7 figs., 7 tabs. 


22681 (EGG-LLW-8269) Low-level and mixed waste incin- 
erator survey report. Garcia, E.C. EG and G Idaho, Inc., Idaho 
Falis, ID (USA). Oct 1988. 65p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract ACO7-761D01570. Order Number 
DE91014164. Source: OSTI; NTIS; INIS; GPO Dep. 

The Low-Level and Mixed Waste Survey Task was initiated to in- 
vestigate and document current and planned incinerator facilities in 
the Department of Energy Defense Programs (DOE-DP) system. A 
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survey was mailed to the DOE field offices requesting information 
regarding existing or planned incinerator facilities located under 
their jurisdiction. The information requested included type, capaci- 
ties, uses, costs, and mechanical description of the incinerators. 
The results of this survey are documented in this report. Nine sites 
responded to the survey, with eight sites listing nine incineration 
units in several stages of operations. The Idaho National Engineer- 
ing Laboratory listed two operational facilities. There are four 
incinerators that are planned for start-up in 1991. Of the existing 
incinerators, three are used mostly for low-level wastes, while the 
planned units will be used for low-level, mixed, and hazardous 
wastes. This report documents the current state of the incineration 
facilities in the DOE-DP system and provides a preliminary strategy 
for management of low-level wastes and a basis for implementing 
this strategy. 5 refs., 4 figs., 14 tabs. 


22682 (EGG-M-91064) Development of educational pro- 
grams for environmental restoration/waste management at two 
Department of Energy sites. Harrison, RJ. (Chem-Nuciear 
Geotech, Inc., Grand Junction, CO (USA)); Toth, W.J.; Smith, T.H. 
EG and G ldaho, Inc., Idaho Falls, ID (USA); Chem-Nuclear 
Geotech, Inc., Grand Junction, CO (USA). [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570 ;AC07-861D12584. (CONF-910270-1: Waste 
management '91, Tucson, AZ (USA), 24-28 Feb 1991). Order 
Number DE91013221. Source: OSTI; NTIS; INIS; GPO Dep. 

Availability of appropriately educated personnel is perhaps the 
greatest obstacle faced by the nation in addressing its waste 
management and environmental restoration activities. The US De- 
partment of Energy (DOE) Idaho National Engineering Laboratory 
(INEL) and the DOE Grand Junction, Colorado, Projects Office 
(GJPO) have developed two educational degree programs that 
respond to the human resource needs of the environmental restora- 
tion/waste management effort in ways that reflect the programmatic 
and cultural diversity at the two sites. The INEL has worked with 
the University of Idaho and idaho States University to develop a 
set of master’s degree programs focusing on waste management 
and environmental restoration. GJPO has developed an associate 
degree program and is developing a baccalaureate program in en- 
vironmental restoration with Mesa State College. The development 
of these two programs was coordinated through the INEL University 
Relations Committee. They were conceived as parts of an overall 
effort to provide the human resources for environmental restoration 
and waste management. The background, need, and development 
of these two programs are presented, as well as information on as- 
sociated industry parternships, employee scholarship programs, 
and plans for integration and articulation of curricula. 3 refs. 


22683 (EGG-WM-8488) BWP date qualification manual. 
Casey, C.; Larson, R.A.; Harris, G.A. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Jun 1989. 182p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91014154. Source: OSTI; NTIS; INIS; GPO Dep. 

The Data Qualification Manual (DQM) has been developed to 
discuss the process required to qualify data generated for the 
Buried Waste Program (BWP). The data from the BWP tasks con- 
ducted at the Radioactive Waste Management Complex (RWMC) 
and elsewhere will lead to remedial decisions being made which 
are governed by federal regulations administered by the Environ- 
mental Protection Agency (EPA). Data qualification is the process 
of insuring that only data of planned and known qualities are used 
to make a decision or answer a question. Although it is the Data 
integrity Review Committee’s (DIRC) responsibility to insure that 
the quality of all BWP data is ultimately verified and validated, all 
personne! who participate in the data gathering process will affect 
the quality of the data and must be responsible for knowing what is 
required to produce data of the planned quality. Therefore this 
manual! is addressed to all participants in a data-gathering task. 
This manual discusses requirements to support data qualification in 
several areas, including: the sampling and analysis plan; data 
quality objectives and PARCC goals; sample custody documenta- 
tion; quality assurance; assembly of the data qualification package; 
and existing data. 23 refs., 4 figs., 6 tabs. 


22684 (EGG-WTD-9291) A summary of the environmental 
restoration program Retrieval Demonstration Project at the 
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Idaho National Engineering Laboratory. McQuary, J. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Jan 1991. 56p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO7-761D01570. 
Order Number DE91014090. Source: OSTI; NTIS; INIS: GPO Dep. 

This document summarizes the of retrieval techniques developed 
to excavate buried transuranic (TRU) mixed waste from the Sub- 
surface Disposal Area (SDA). The SDA is located at the Idaho 
National Engineering Laboratory (INEL) in the Radioactive Waste 
Management Compiex (RWMC). 31 refs., 1 fig. 


22685 (EGG-WTD-9383-Rev.1) In situ vitrification program 
treatability investigation progress report: Revision 1. Arren- 
holz, D.A. EG and G Idaho, Inc., Idaho Falls, ID (USA). Feb 1991. 
66p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91014093. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document presents a summary of the efforts conducted un- 
der the in situ vitrification treatability study during the period from 
its initiation in FY-88 until FY-90. In situ vitrification is a thermal 
treatment process that uses electrical power to convert contami- 
nated soils into a chemically inert and stable glass and crystalline 
product. Contaminants present in the soil are either incorporated 
into the product or are pyrolyzed during treatment. The treatability 
study being conducted at the Idaho National Engineering Labora- 
tory by EG&G Idaho is directed at examining the specific 
applicability of the in situ vitrification process to buried wastes con- 
taminated with transuranic radionuclides and other contaminants 
found at the Subsurface Disposal Area of the Radioactive Waste 
Management Complex. This treatability study consists of a variety 
of tasks, including engineering tests, field tests, vitrified product 
evaluation, and analytical models of the in situ vitrification process. 
6 refs., 4 figs., 3 tabs. 


22686 (EGG-WTD-9412) Rapid monitoring for transuranic 
contaminants during buried waste retrieval. Mcisaac, C.V.; Sill, 
C.W.; Gehrke, R.J.; Shaw, P.G.; Randolph, P.D.; Amaro, C.R.; 
Pawelko, R.J.; Thompson, D.N.; Loomis, G.G. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Mar 1991. 407p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91014160. Source: OSTI; NTIS; INIS; GPO Dep. 

Includes 2 sheets of microfiche supplements. 

This document reports results of research performed in support 
of possible future transuranic waste retrieval operations at the 
Idaho National Engineering Laboratory Radioactive Waste Manage- 
ment Complex. The focus of this research was to evaluate various 
methods of performing rapid and, as much as possible, “on-line” 
quantitative measurements of 2°°Pu or 247Am, either as airborne or 
loose contamination. Four different alpha continuous air monitors 
were evaluated for lower levels of detection of airborne 25°Pu. All 
of the continuous air monitors were evaluated by sampling ambient 
air. In addition, three of the continuous air monitors were evaluated 
by sampling air synthetically laden with clean dust and dust spiked 
with 25Pu. Six methods for making quantitative measurements of 
loose contamination were investigated. They were: (1) microwave 
digestion followed by counting in a photon electron rejecting alpha 
liquid scintillation spectrometer, (2) rapid radiochemical separation 
foliowed by alpha spectrometry, (3) measurement of the 2“'Am 59 
keV gamma ray using a thin window germanium detector, (4) mea- 
surement of uranium L-shell x-rays, (5) gross alpha counting using 
a large-area Ag activated ZnS scintillator, and (6) direct counting of 
alpha particles using a large-area ionization chamber. 40 refs., 42 
figs., 24 tabs. 


22687 (EGG-WTD-9432) Use of noninvasive geophysical 
techniques for the in situ vitrification program: Volume 1, Lit- 
erature review. Josten, N.E.; Marts, S.T.; Carpenter, G.S. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). Jan 1991. 35p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91014084. Source: OSTI; NTIS; INIS; GPO Dep. 

In situ vitrification (ISV) is a waste pit remediation technology 
that may eliminate the need for pit excavation. Efficient, cost effec- 
tive implementation of ISV depends on prior knowledge of the 
targeted waste pit environment and the contained waste forms. 
Three categories of ISV waste characterization needs have been 
identified: waste material characterization, to locate and identity 
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individual waste forms within the waste pit; waste site characteriza- 
tion, to delineate pit boundaries, soil layering, and bulk properties 
of pit soils; and melt monitoring and postmelt characterization, to 
monitor the ISV melt process and determine physical properties of 
the vitrified waste. The use of noninvasive geophysical methods to 
obtain this information was evaluated in this report, based on the 
findings of an extensive literature review. This document is the first 
volume of a three volume report to evaluate geophysical methods 
for use in the detailed characterization of waste pits. Geophysical 
waste characterization is being considered as a means to enhance 
the efficiency and cost effectiveness of the ISV process. Volume 1 
documents the results of a broad-based literature review conducted 
to assess the capabilities and limitations of geophysical methods in 
common use and to identify promising new technologies. 47 refs. 


22688 (EGG-WTD-9438) A brief analysis and description 
of transuranic wastes in the subsurface disposal area of the 
radioactive waste management complex at INEL. Arrenhoiz, 
D.A.; Knight, J.L. EG and G Idaho, Inc., idaho Falls, ID (USA). Feb 
1991. 43p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC07-761D01570. Order Number DE91014094. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document presents a brief summary of the wastes and 
waste types disposed of in the transuranic contaminated portions 
of the Subsurface Disposal Area during the period 1954 through 
1970. Wastes included in this summary are organics, inorganics, 
metals, radionuclides, and special-case wastes. In addition to sum- 
marizing amounts of wastes disposed and describing the wastes, 
the document also provides information on disposal pit and trench 
dimensions and contaminated soil volumes. The report also points 
out discrepancies that exist in available documentation regarding 
waste and soil volumes and makes recommendations for future ef- 
forts at waste characterization. 20 refs., 3 figs., 17 tabs. 


22689 (EGG-WTD-9571) Test plan for FY-91 alpha CAM 
evaluation. Winberg, M.R. EG and G Idaho, Inc., idaho Falls, ID 
(USA). Mar 1991. 30p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91014170. Source: OST!I; NTIS; INIS; GPO Dep. 

This report describes the test plan for evaluating the Merlin 
Gerin, Inc., Edgar alpha continuous air monitor (CAM) and 
associated analysis system to be conducted by Idaho National En- 
gineering Laboratory (INEL) for the Department of Energy. INEL 
has evaluated other commercial alpha CAM systems to detect 
transuranic contaminants during waste handling and retrieval oper- 
ations. This test plan outlines experimental methods, sampling 
methods, sampling and analysis techniques, and equipment 
needed and satety and quality requirements to test the commercial 
CAM. 8 refs., 3 figs. 


22690 (ENEA-RTI-COMB-CIVAL-89-08) PROTEO, HLW vitri- 
fication plant test facility: Remotely controlled processing and 
conditioning. Caprara, G. ENEA, Casaccia (Italy). Dipt. Ciclo del 
Combustibile. 1989. 98p. (in Italian). (RTI-COMB-CIVAL-89-08). 
Order Number DE91790805. Source: OSTI; NTIS (US Sales Only). 

The ENEA (italian Commission for Nuclear and Alternative En- 
ergy Sources) IVET-1 plant was realized as an experimental facility 
for the testing and optimization of vitrification processes with the 
use of inactive solutions simulating HLWs (high-level radioactive 
wastes). The 1:1 scale plant allows the performance of significant 
tests. The treatment potential is 500 liters per cycle with a 125 liter 
pot capacity for every 150 kg of finished glass. The pot and fur- 
nace are remotely managed by PROTEO, an ENEA developed 
processing and final conditioning plant for high-level radioactive 
wastes. The microprocessor remote handling system makes use of 
a couple of ‘master slave’ units. This paper provides detailed de- 
scriptions (including flowsheets) of the design and operation 
characteristics of the test facility. 


22691 (EUR-12676) Proceedings of the PAGIS information 
day. Cadelli, N.; Cottone, G. (ed.). Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. 153p. (CONF- 
8906404—: PAGIS Information Day, Madrid (Spain), 30 Jun 1989). 
Source: OSTI; NTIS (US Sales Only). 





The Commission of the European Community supported and 
coordinated from 1982 to 1988 a study, PAGIS Project, on the Per- 
formance Assessment of Geological Systems for radioactive waste. 
This study evaluated the radiological impact to man for selected 
real sites in four geological formations: clay, granite, salt and sub- 
marine sediments. The PAGIS Information Day was organized in 
Madrid in order to present the main findings and results of the 
project and discuss them with numerous personalities the political, 
scientific, industrial and ecological fields, as well as, representa- 
tives from the IAEA and the NEA/OECD and from the information 
media. The present proceedings of that Information Day are edited 
by the CEC in English, French, German and Spanish. It includes 
all contributions of the invited speakers, a synopsis of the general 
discussion conducted by the Chairman with the assistance of 
invited personalities and the final conclusions. The detailed out- 
comes of the studies carried out as part of the PAGIS project were 
published in a set of five volumes: a summary (EUR 11775-EN), 
Clay (EUR 11776-EN), granite (EUR 11777-FR), Salt (EUR 11778- 
EN) and the sub-seabed (EUR 11779-EN). 


22692 (EUR-12691/1) The assessment of human intrusion 
into underground repositories for radioactive waste Volume 1: 
Main report. Nancarrow, D.J. (Associated Nuclear Services Epsom 
(UK)); Little, R.H.; Asthon, J.; Staunton, G.M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. 152p. 
Contracts PECD 7/9/423;Fl1W.0170.UK (H). Source: OST!; NTIS 
(US Sales Only) 

This report has been prepared with the primary objective of es- 
tablishing a methodology for the assessment of human intrusion 
into deep underground repositories for radioactive wastes. The dis- 
posal concepts considered are those studied in the performance 
assessment studies Pagis and Pacoma, coordinated by the CEC. 
These comprise four types of host rock, namely: clay, granite, salt 
and the sub-seabed. Following a review of previous assessments 
of human intrusion, a list of relevant human activities is derived 
This forms the basis for detailed characterization of groundwater 
abstraction and of exploitation of mineral and other resources. 
Approaches to assessment of intrusion are reviewed and consider- 


ation is given to the estimation of probabilities for specific types of 
intrusion events. Calculational schemes are derived for specific in- 
trusion events and dosimetric factors are presented. A review is 
also presented of the capacity for reduction of the risks associated 
with intrusions. Finally, conclusions from the study are presented. 


22693 (EUR-12691/2) The assessment of human intrusion 
into underground repositories tor radioactive waste Volume 2: 
Appendices. Nancarrow, D.J. (Associated Nuclear Services Ep- 
som (UK)); Little, R.H.; Ashton, J.; Staunton, G.M. Commission of 
the European Communities, Luxembourg (Luxembourg). 1990. 
133p. Contracts PECD 7/9/423;FI1W.0170.UK (H). Source: OSTI; 
NTIS (US Sales Only). 

This report has been prepared with the primary objective of es- 
tablishing a methodology for the assessment of human intrusion 
into deep underground repositories for radioactive wastes. The dis- 
posal concepts considered are those studied in the performance 
assessment studies Pagis and Pacoma, coordinated by the CEC. 
These comprise four types of host rock, namely: clay, granite, salt 
and the sub-seabed. Following a review of previous assessments 
of human intrusion, a jist of relevant human activities is derived. 
This forms the basis for detailed characterization of groundwater 
abstraction and of expioitation of mineral and other resources. 
Approaches to assessment of intrusion are reviewed and consider- 
ation is given to the estimation of probabilities tor specific types of 
intrusion events. Calculational schemes are derived for specific in- 
trusion events and dosimetric factors are presented. A review is 
also presented of the capacity for reduction of the risks associated 
with intrusions. Finally, conclusions from the study are presented. 


22694 (EUR-12702) Stress analysis of HLW containers ad- 
vanced test work Compas project. Ove Arup and Partners 
(London (UK)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. 52p. Contract Fl1W/0111/UK. Source: 
OSTI; NTIS (US Sales Only). 

The Compas project is concerned with the structural perfor- 
mance of metal overpacks which may be used to encapsulate 
vitrified high-level waste forms before disposal in deep geological 
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repositories. This document describes the activities performed be- 
tween June and August 1989 forming the advanced test work 
phase of this project. This is the culmination of two years’ analysis 
and test work to demonstrate whether the analytical ability exists to 
model containers subjected to realistic loads. Three mild steel con- 
tainers were designed and manufactured to be one-third scale 
models of a realistic HLW container, modified to represent the ef- 
fect of anisotropic loading and to facilitate testing. The containers 
were tested under a uniform external pressure and all failed by 
buckling in the mid-body region. The outer surface of each con- 
tainer was comprehensively strain-gauged to provide strain history 
data at all positions of interest. In parallel with the test work, 
Compas project partners, from five different European countries, in- 
dependently modelled the behaviour of each of the containers 
using their computer codes to predict the failure pressure and pro- 
duce strain history data at a number of specified locations. The 
first axisymmetric container was well modelled but predictions for 
the remaining two non-axisymmetric containers were much more 
varied, with differences of up to 50% occurring between failure pre- 
dictions and test data. 


22695 (EUR-12703) Geological sequence at the Down 
Ampney fault research site, Gloucestershire, England. Horton, 
A. (British Geological Survey, Keyworth (UK)); Ambrose, K.; Cox, 
B. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1990. 28p. Contract Fl1W/0085. Source: OSTI; NTIS 
(US Sales Only). 

During the geological survey of the Down Ampney district, the 
presence of a major fault within the Oxford clay formation has 
been inferred from boreholes and hydrogeological data. A series of 
boreholes were drilled and proved strata ranging in age from Ox- 
ford clay to forest marble. 


22696 (EUR-12761-1) The Community’s research and de- 
velopment programme on radioactive waste management and 
storage shared cost action annual progress report 1989 vol 
ume 1. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. 424p. Source: OSTI; NTIS (US Sales Only). 

In 1985 the Council of Ministers of the European Communities 
adopted a five-year R and D programme on ‘Management and 
storage of radioactive waste’ for the period 1985-89. The R and D 
programme was carried out by public organizations and private 
firms in the Member States. By the end of 1989 over 256 contracts 
had been concluded with some 70 bodies. This annual report, cov- 
ering the year 1989, is the fourth of its type. For each contract it 
gives the objectives, working programme and a summary of 
progress and results obtained as prepared by the contractor under 
the responsibility of the project leader. The report contains sections 
on treatment and conditioning of radioactive waste, characterization 
of conditioned radioactive waste, general aspects of radioactive 
waste disposal, and the performance of isolation systems. 


22697 (EUR-12761-2) The Community’s research and de- 
velopment programme on radioactive waste management and 
storage shared cost action annual progress report 1989 vol 
ume 2. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. 478p. Source: OSTI; NTIS (US Sales Only). 

In 1985 the Council of Ministers of the European Communities 
adopted a five-year R and D programme on ‘Management and 
storage of radioactive waste’ for the period 1985-89. The R and D 
programme was carried out by public organizations and private 
firms in the Member States. By the end of 1989 over 256 contracts 
had been concluded with some 70 bodies. This annual report, cov- 
ering the year 1989, is the fourth of its type. For each contract it 
gives the objectives, working programme and a summary of 
progress and results obtained as prepared by the contractor under 
the responsibility of the project leader. The report contains sections 
on treatment and conditioning of radioactive waste, characterization 
of conditioned radioactive waste, general aspects of radioactive 
waste disposal, and the performance of isolation systems. 


22698 (EUR-12767) Modelling the long-term evolution of 
geological radwaste disposal facilities. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1990. 206p. 
Contracts DOE-PECD 7/9/419;Fl1W/0169-UK. Source: OSTI; NTIS 
(US Sales Only). 
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The report aims to answer questions such as How much do we 
know about environmental change, How does it apply to the perfor- 
mance assessment of radioactive waste disposal sites and What 
methods are available for incorporating considerations of environ- 
mental change into performance assessment. The document 
comprises two parts: Part 1 presents a review of the status of re- 
search into the effects of long-term environmental changes on deep 
land disposal facilities for radioactive waste, and then outlines a 
general specification tor modelling these efforts; Part 2 presents 
background research on permatrost evolution and its potential ef- 
fects on groundwater systems. Although much work exists on the 
growth of ice in soils. at shallow levels. relatively little is known 
about the growth of deep permafrost. A large appendix is devoted 
to the theoretical work on permafrost growth and its conclusions. 


22699 (EUR-12791) The CEC benchmark interclay on rhe- 
ological models tor clays results of pilot phase (January-June 
1989) about the boom ciay at Mol (B). Come, B. (Commission of 
the European Communities. Brussels (BE)). Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1990. 125p. 
Source: OSTI; NTIS (US Sales Only). 

A pilot phase of a benchmark exercise tor rheological models for 
boom clay, called interclay, was launched by the CEC in January 
1989. The purpose of the benchmark is to compare predictions of 
calculations made about well-defined rock-mechanical problems, 
similar to real cases at the Mol facilities, using existing data from 
laboratory tests on sampies. Basically, two approaches were to be 
compared: one considering clay as an elasto-visco-plastic medium 
(rock-mechanics approach), and one isolating the role of pore- 
pressure dissipation (soil-mechanics approach). 


22700 (EUR-12839) Compas project stress analysis of 
HLW containers: behaviour under realistic disposal condi- 
tions. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. 25p. Contract Fl1W/0111.UK. Source: OSTI; 
NTIS (US Sales Only). 

The Compas project is concerned with the structural pertor- 
mance of metal overpacks which may be used to encapsulate 
vitrified high-level waste (HLW) forms before disposal in deep geo- 
logical repositories. in this final stage of the project, analysis of an 
HLW overpack of realistic design is performed to predict its behav- 
iour when subjected to likely repository loads. This analysis work is 
undertaken with the benefit of experience gained in previous 
phases of the project in which the ability to accurately predict over- 
pack behaviour, when subjected to a uniform external pressure, 
was demonstrated. Buria! in clay, granite and sal environments 
has been considered and two distinct loading arrangements identi- 
fied, in an attempt to represent the worst conditions that could be 
imposed by such media. The analysis successfully demonstrates 
the ability of the containers to withstand extreme, yet credible, 
repository loads. 


22701 (EUR-12871) Evaluation of storage and disposal 
costs for conditioned radioactive waste in several European 
countries. Zaccai, H. Commission of the European Communities 
Luxembourg (Luxembourg). 1990. 98p. Source: OSTI; NTIS (US 
Sales Only). 

A survey on radioactive waste storage and disposal costs has 
been performed. in order to proceed to such a cost assessment, a 
survey has been carried on within various nuclear waste agencies 
throughout Europe. in addition, in order to collect sufficient related 
economic data, reference has been made to other available infor- 
mation. The results may be summarized as follows: until disposal 
sites become available, many countries store low-level waste at 
costs between 400 and 1 400 ECU/m’; little information is supplied 
for medium- and high-level waste storage; however, for the pro- 
jects under way, levels of the order of 100 000 ECU/m® for vitrified 
waste are probable, whereas for medium- and high-level waste 
these costs are expected to vary from 10 000 to 20 000 ECU/m°; 
the economic analysis of disposal facilities shows that cost elastic- 
ity is high at low capacities both for the surface disposal (< 500 
000 m%) and deep burial (< 50 000 m%). The economic benefit that 
might result from the scaling effect at larger capacities appears to 
be of little significance; despite the diversity of geological forma- 
tions and disposal concepts for which economic data were 
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compared, a certain coherence can be detected; thus, for the dis- 
posal of low-level waste. costs evolve as a function of site capacity 
from 2 000 to 6 000 ECU/m® for deep burial, and from 1 000 to 3 
000 ECU/m? for surface disposal or shallow burial. For deep burial 
of medium- and high-level waste, costs vary as a function of site 
capacity from 10 000 to 70 000 ECU/m® for non-heat-emitting 
waste, and from 0.4 to 1.4 MECU/m® for vitrified waste. 


22702 (EUR-12879) Radioactive waste equivalence. Or- 
lowski, S. (Commission of the European Communities, Brussels 
(BE)); Schaller, K.H. (ed.). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. 35p. Source: OSTI; NTIS 
(US Sales Only). 

The report reviews, for the Member States of the European 
Community, possible situations in which an equivalence concept 
for radioactive waste may be used, analyses the various factors in- 
volved, and suggests guidelines for the implementation of such a 
concept. Only safety and technical aspects are covered. Other as- 
pects such as commercial ones are excluded. Situations where the 
need for an equivalence concept has been identified are processes 
where impurities are added as a consequence of the treatment and 
conditioning process, the substitution of wastes from similar waste 
streams due to the treatment process, and exchange of waste 
belonging to different waste categories. The analysis of factors in- 
volved and possible ways for equivalence evaluation, taking into 
account in particular the chemical, physical and radiological char- 
acteristics of the waste package, and the potential risks of the 
waste form, shows that no simple all-encompassing equivalence 
formula may be derived. Consequently, a step-by-step approach is 
suggested, which avoids complex evaluations in the case of simple 
exchanges. 


22703 (EUR-12946) The HAW project test disposal of 
high-level waste in the Asse salt mine international test-pian 
for irradiation experiments. Monig, J. (Gesellschaft fuer Strahlen- 
und Umweltforschung m.b.H Muenchen Braunschweig (DE). inst. 
fuer Tieflagerung). Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. 84p. Contract Fl-1W-0003-D(B). 
Source: OSTI; NTIS (US Sales Only). 

One of the factors to be considered in the safety assessment of 
a repository for radioactive waste in salt formations is the interac- 
tion between the host rock and the emplaced waste. Hence, 
several research activities are conducted within the framework of 
the CEC programme on radioactive waste management with a 
view to a better understanding of the effect of radiation on the rock 
salt surrounding the emplaced waste. The main activity concerns 
the empiacement of 30 radioactive canisters containing Cs-137 and 
Sr-90, which simulate vitrified reprocessing waste, in the Asse salt- 
mine in the Federal Republic of Germany. The canisters are 
envisaged to be emplaced for a period of five years, and extensive 
scientific data are collected during this test emplacement. This field 
experiment is being accompanied by irradiation experiments on salt 
samples in irradiation facilities in laboratories at Saclay, France, at 
Petten, The Netherlands, and at Braunschweig, Federal Republic 
of Germany. The report gives a detailed overview of all the activi- 
ties on this subject; in particular the various effects and parameters 
studied are listed. 


22704 (EUR-12953) Analysis of scenarios tor the direct 
disposal of spent nuclear fuel disposal conditions as expected 
in Germany. Ashton, P. (Nuklear-Chemie und-Metallurgie G.m.b.H. 
(NUKEM), Aizenau (DE)); Mehling, O.; Mohn, R.; Wingender, H.J. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. 189p. Contract F11W/0138. Source: OSTI; NTIS (US 
Sales Only). 

This report contains an investigation of aspects of the waste 
management of spent light water reactor fuel by direct disposal in 
a deep geological formation on land. The areas covered are: 
interim dry storage of spent fuel with three options of pre- 
conditioning; conditioning of spent fuel for final disposal in a salt 
dome repository; disposal of spent fuel (heat-generating waste) in 
a salt dome repository; disposal of medium and low-level radioac- 
tive wastes in the Konrad mine. Dose commitments, effluent 
discharges and potential incidents were not found to vary signifi- 
cantly for the various conditioning options/salt dome repository 
types. Due to uncertainty in the cost estimates, in particular the 





disposal cost estimates, the variation between the three condition- 
ing options examined is not considered as being significant. The 
specific total costs for the direct disposal strategy are estimated to 
lie in the range ECU 600 to 700 per kg hm (basis 1988). 


22705 (EUR-—13022) Field studies about radionuclide mi- 
gration natural analogues and faults in clays. Williams, G.M. 
(British Geological Survey, Keyworth, (UK)); Hooker, P.J.; 
Brightman, M.A. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1990. 69p. Contracts 
F11W/0064;F11W/0073;F11W/0085. Source: OSTI; NTIS (US Sales 
Only). 

This report puts together final reports of CEC contracts about the 
following topics: in situ determination of the effects of organics on 
the mobility of radionuclides in controlled conditions of groundwater 
flow (Drigg site); natural analogue studies of radionuclide migration 
(Loch Lomond, Broubster, Needle’s Eye); faults in clays: their de- 
tection and characterization (Down Ampney site). 


22706 (GSF—-19/90) Earth subsidences in the Asse salt 
mine. Weinberg, H.J. (Hartmann (R.), Buero fuer Angewandte Bi- 
ologie und Geologie, Goettingen (Germany, F.R.)); Klarr, K. 
Geselischaft fuer Strahlen- und Umweltforschung mbH Muenchen, 
Braunschweig (Germany, F.R.). Inst. fuer Tieflagerung. Jul 1990. 
65p. (in German). (GSF-TL—13/90). Order Number DE91507293. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Earth subsidences in the Asse salt mine occur in the carstifiable 
Mesozoic flank rocks (containing Ruddle, Middle Shell-lime and 
Gypsum Keuper), more seldom in Zechstein gypsum. Of the 278 
earth subsidences which have been mapped up to now, 184 origi- 
nated in the Ruddle, 59 in the Middie Shell-lime and 35 in the 
Zechstein. Earth subsidences in the Keuper have not been 
recorded. As recent occurrences have shown earth subsidences 
are still developing in the flank rocks. For the purpose of dating the 
remaining ones, their fillings were examined by means of groove 
probing and lithostratigraphical dating. Samples taken were also 
analyzed palynologically. (orig.). 


22707 (HW-36717) Decontamination of uranium recovery 
process stored wastes. Schulz, W.W. General Electric Co., Rich- 
land, WA (USA). Hanford Atomic Products Operation. 16 May 
1955. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91015119. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Nickel ferrocyanide scavenging of Uranium Recovery Plant aque- 
ous wastes to reduce the radioactive cesium content to cribbing 
levels was incorporated in the plant operating procedure in late 
1954. Prior to this date, the aqueous wastes were neutralized, con- 
centrated, and stored in underground tanks. More than eight million 
galions of these wastes are now stored. Nickel ferrocyanide scav- 
enging of the stored wastes and subsequent cribbing of the 
supernatant liquids has been proposed as a means of providing 
storage capacity for other process wastes. A program to determine 
pertinent physical characteristics and suitable scavenging proce- 
dures is now in progress. Although the study is not complete, data 
so far obtained are presented at this time to assist in the design of 
plant facilities needed for scavenging and cribbing the wastes. 2 
refs., 5 tabs. 


22708 (IAEA-TECDOC-582) Performance of high level 
waste forms and engineered barriers under repository condi- 
tions: Final report of a Co-ordinated Research Programme 
1984-1989, International Atomic Energy Agency, Vienna (Austria). 
Feb 1991. 371p. Order Number DE91633855. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The IAEA initiated in 1977 a co-ordinated research programme 
on the "Evaluation of Solidified High-Level Waste Forms” which 
was terminated in 1983. As there was a continuing need for inter- 
national collaboration in research on solidified high-level waste 
form and spent fuel, the IAEA initiated a new programme in 1984. 
The new programme, besides including spent fuel and SYNROC, 
also placed greater emphasis on the effect of the engineered barri- 
ers of future repositories on the properties of the waste form. 
These engineered barriers included containers, overpacks, buffer 
and backfill materials etc. as components of the “near-field” of the 


repository. The Co-ordinated Research Programme on the Perfor- 
mance of High-Level Waste Forms and Engineered Barriers Under 
Repository Conditions had the objectives of promoting the ex- 
change of information on the- experience gained by different 
Member States in experimental performance data and technical 
model evaluation of solidified high level waste forms, components 
of the waste package and the complete waste management sys- 
tem under conditions relevant to final repository disposal. The 
programme includes studies on both irradiated spent fuel and glass 
and ceramic forms as the final solidified waste forms. The following 
topics were discussed: Leaching of vitrified high-level wastes, 
modelling of glass behaviour in clay, salt and granite repositories, 
environmental impacts of radionuclide release, synroc use for 
high-level waste solidification, leachate-rock interactions, spent fuel 
disposal in deep geologic repositories and radionuclide release 
mechanisms from various fuel types, radiolysis and selective leach- 
ing correlated with matrix alteration. Refs, figs and tabs. 


22709 (IAEA-TECDOC-582, pp. 27-44) Performance of vitre- 
ous waste forms and engineered barriers under clay repository 
conditions. Iseghem, P. van (Centre d’Etude de I’Energie Nucle- 
aire, Mol (Beigium)). International Atomic Energy Agency, Vienna 
(Austria). Feb 1991. In Performance of high level waste forms and 
engineered barriers under repository conditions: Final report of a 
Co-ordinated Research Programme 1984-1989. 371p. Order Num- 
ber DE91633855. Source: OSTI; NTIS (US Sales Only); INIS. 

Early in the 1980’s an experimental programme started at the 
SCK/CEN Mol, to investigate the interaction between high-level 
waste forms and the expected clay repository in Belgium. During 
the 1981-1984 period, attention was focused on the interaction of 
distilled water with the waste glass. In the 1986-1989 programme, 
the attention was shifted to the system waste glass/claywater/ciay, 
with interest in the influence of an external gamma-irradiation field 
and canister/overpack corrosion products. The reference glasses of 
actual interest to Belgium were studied- the Cogema glass SON68, 
and the DWK-Pamelia glasses SM514 and SM527. A test proce- 
dure to measure the concentrations of matrix constituents and 
radionuclides released from radioactive waste forms under simu- 
lated geological repository conditions has been developed. The 
repository conditions referred to the Boom clay host room, further 
constituents were the Cogema canister, and a backfill based on 
sand and smectite. Glass powder was used to accelerate glass 
dissolution. As a result of the tests it was concluded that the test 
procedure provided a valuable means of investigating the glass 
performance in simulated repository conditions. Within the test du- 
rations (1 year), no firm indication of the long-term behaviour was 
obtained. The influence of an external gamma-radiation field on the 
interaction between waste glass and clay was investigated for 
doses up to 1,3 x 10° gray. It was found that the gamma-radiation 
field slightly reduces the glass corrosion. In addition to the labora- 
tory tests, two different kinds of in-situ tests were designed. Some 
preliminary results of the in-situ tests are reported in the paper. 
(author). 9 refs, 13 figs, 2 tabs. 


22710 (IAEA-TECDOC-582, pp. 45-65) Evaluation of solidi- 
fied high-level waste forms. Luo Shanggeng (China inst. of 
Atomic Energy, Beijing (China)). International Atomic Energy 
Agency, Vienna (Austria). Feb 1991. In Performance of high level 
waste forms and engineered barriers under repository conditions: 
Final report of a Co-ordinated Research Programme 1984-1989. 
371p. Order Number DE91633855. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The glass formulations were developed for vitrification of liquid 
high-level waste with a high content of sulphate. These optimized 
glass formulations incorporated 20 wt% waste oxides and contain 
no "yellow phase” resulting from the melting process of devitrifica- 
tion. Some properties of the glass matrices as density, viscosity, 
thermal expansion coefficient, characteristic temperatures, electric 
conductivity, chemical durability were investigated. Three kinds of 
leach tests, namely ISO, MCC-1 and Soxhlet were performed. The 
surface layers of the glasses were analyzed by electron micro- 
probe (EMP), scanning electron microscope (SEM) and energy 
dispersive X-ray analysis (EDX). The crystallization behaviour of 
the glasses was studied for the determination of casting and stor- 
age conditions, cooling procedure and design of canister. The 
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temperature region, dynamics of crystallization, the morphology 
and structures of the crystalline phases were determined. The crys- 
tallization was found no marked effect on the leachability. (author). 
19 refs, 10 figs, 12 tabs. 


22711 (IAEA-TECDOC-—582, pp. 67-90) Pertormance of vitri- 
fied high level waste relevant to a repository in salt. Kienzler, 
B. (Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1991. In 
Performance of high level waste forms and engineered barriers un- 
der repository conditions: Final report of a Co-ordinated Research 
Programme 1984-1989. 371p. Order Number DE91633855. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For long-term radioactivity release scenarios in a case of dis- 
posal of the high-level waste forms in the rock salt formation, only 
the solubilities of radionuclides were taken into account. For model- 
ling the source term for radionuclide release into the biosphere, 
hydrolytic reactions between a HLW glass and the brines in a 
repository which might convert radionuclides into transportable 
species were examined. The hydrolytic durabilities of different 
simulated HLW glasses evaluated by Soxhlet leach tests at tem- 
peratures of 100 deg. C for 30 days were compared. In order to 
qualify corrosion resistant materials for HLW packagings acting as 
long-term barriers, the corrosion behaviour of a titanium alloy, 
Hastelloy C4 and unalloyed steel was investigated. Due to the pre- 
dictable corrosion behaviour and considering easy manufacturing 
of containers, unalloyed steel seems to be the most promising ma- 
terial for a long-term barrier. Experimenta! and theoretical efforts 
were made to develop cooling procedure for cast HLW glass melts 
which guarantee a minimal number of cracks. Perfect agreement 
between computed and measured cooling processes was obtained. 
(author). 16 refs, 15 figs, 3 tabs. 


22712 (IAEA-TECDOC-582, pp. 115-136) The disposal of 
vitrified high-level waste. Samuel, M.T. (Bhabha Atomic Re- 
search Centre, Bombay (india)); Rana, D.S.; Raj, K.; Yeotikar, R.G. 
International Atomic Energy Agency, Vienna (Austria). Feb 1991. In 
Performance of high leve! waste forms and engineered barriers un- 
der repository conditions: Final report of a Co-ordinated Research 
Programme 1984-1989. 371p. Order Number DE91633855. 
Source: CSTI; NTIS (US Sales Only); INIS. 

A project expected to span about 10 years has been initiated in 
India to study the long-term effects of the storage environment of 
full scale vitrified active waste packages. Simulating environment 
will consist of the granite block taken from the candidate repository 
sites and ground water prepared as per the analysis of the actual 
ground water form the disposal site. After certain period of storage, 
the samples from the canisters will be taken out by ultrasonic core 
drilling machine and will be examined for crystallization behaviour, 
homogenity, radiation effects etc. and subjected to different meth- 
ods of leaching studies. Leaching experiments are carried out in 
different environmental conditions. An experimental set-up was de- 
signed for investigating of influence of cracks in a glass sample on 
leaching behaviour. From the experiments carried out so far, it is 
observed that the flow rate across the simulated cracks reduces 
rapidly with time. The leaching mechanism was like dynamic leach- 
ing in which the solubility limits are not reached. The experiments 
Started to study the leaching in the cracks in full scale glass canis- 
ter. First results of the studies are reported. (author). 5 refs, 10 
figs, 3 tabs. 


22713 (IAEA-TECDOC-582, pp. 191-225) Repository source 
term for vitrified high level waste. Hough, A. (UKAEA Harwell 
Lab. (UK)); Marples, J.A.C. International Atomic Energy Agency, Vi- 
enna (Austria). Feb 1991. In Performance of high level waste forms 
and engineered barriers under repository conditions: Final report of 
a Co-ordinated Research Programme 1984-1989. 371p. Order 
Number DE91633855. Source: OSTI; NTIS (US Sales Only); INIS. 

Samples of glass were made up containing a full inactive simu- 
lant of the high-level waste. These were doped with Am, Pu, Np 
and Te radioisotopes to concentrations, respectively of 1,10,0.01 
and 0.03 times those expected to occur in the fully-active glass. Af- 
ter crushing, samples were mixed with possible components of the 
repository and with water, loaded into capsules, and the capsules 
were heki in an oven at 60 deg. C for periods up to a year before 
they were opened and the water overlying the solids sampled and 
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analysed. The results for each element are compared with the "lim- 
iting concentration” which, if present in drinking water, would lead 
to an annual dose of 1 mSv to someone drinking 2 litres per day. 
In the presence of a backfill containing 1 part of OPC to 3 parts 
PFA the equilibrium concentrations of Tc, Np, Pu and Am were re- 
spectively 0.1, 4, 1 and 45 times the "limiting concentration’. Other 
cementitious backfills tested gave similar results but bentonite was 
shown to be poorer as a backfill for Te and Np. The equilibrium 
concentration for Tc was 500 times greater under oxidising condi- 
tions than under reducing conditions. The weight-loss leach-rates 
were also reduced by the presence of OPC despite high resulting 
pH. (author). 19 refs, 17 tabs. 


22714 (IAEA-TECDOC-582, pp. 267-282) Assessment of the 
performance of used fuel under disposal conditions. Johnson, 
L.H. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Shoesmith, D.W.; 
Stroes Gascoyne, S.; Sunder, S.; Tait, J.C. International Atomic 
Energy Agency, Vienna (Austria). Feb 1991. In Performance of 
high level waste forms and engineered barriers under repository 
conditions: Final report of a Co-ordinated Research Programme 
1984-1989. 371p. Order Number DE91633855. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Source term is developed to model the release of long-lived ra- 
dionuclides from spent fuel following corrosion and penetration of 
the container by groundwater. Radionuclides release from spent 
CANDU fuel is well understood and a mathematical model based 
on fundamental mechanisms has been developed and validated 
against experiments. Three overlapping mechanisms affect the re- 
lease of radionuclides. A rapid release of a fraction of the more 
volatile fission products, notably about 2% of the inventory of io- 
dine and cesium, after failure of the sheath. This "instant release” 
occurs form the fuel-sheath gap and connected void space in the 
fuel element. This release occurs on a time scale of hours or days 
to a month. Fission products (Cs, |, Sr and Tc) are preferentially re- 
leased from the grain boundaries which is thought to occur on a 
time scale of tens to even several thousands of years. The rate of 
release depends on the irradiation history. There is a slow congru- 
ent dissolution, controlled by the solubility of the uranium dioxide 
grains. The third mechanism is a very slow release of actinides 
and the majority of fission products due to the dissolution of the 
UO. grains. The rate of congruent dissolution is strongly redox de- 
pendent, lower releases occurring under reducing conditions. 
(author). 26 refs, 5 figs. 


22715 (IAEA-TECDOC-582, pp. 227-242) Pertormance of 
SYNROC under conditions relevant to repository disposal. 
Levins, D.M. (Lucas Heights Research Lab., Lucas Heights (Aus- 
tralia)); Seatonberry, B.W.; Hart, K.P.; Vance, L.; Guthrie, V. 
International Atomic Energy Agency, Vienna (Austria). Feb 1991. In 
Performance of high level waste forms and engineered barriers un- 
der repository conditions: Final report of a Co-ordinated Research 
Programme 1984-1989. 371p. Order Number DE91633855. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new method of making the SYNROC precursor has been 
developed which involves direct hydrolysis of ethanolic mixed tita- 
nium, zirconium and aluminium alkoxides into an aqueous slurry of 
barium and calcium hydroxides. Summary of major findings of 
about 4000 leach tests carried out with SYNROC and the effect of 
process variables and leaching parameters on the chemical dura- 
bility of SYNROC are presented in the paper. Most of the results 
summarized were obtained for the early developed precursor. Re- 
cent changes in the precursor and processing conditions have 
necessitated limited further testing to determine the effect, if any, 
of these changes on chemical durability. Leach testing of SYNROC 
doped with fission products has continued with the aim of measur- 
ing long-term rates that cannot be reliably measured using 
non-radioactive specimens. Release of '*”7Cs dominated the fission 
products source term. The study on transuranic elements has con- 
centrated on neptunium, the most leachable actinide element in 
SYNROC, short-term release is dominated by the initial spike from 
Cs and other readily soluble species at grain boundaries and in 
non-equilibrium phases. Long-term release is probably controlled 
by matrix solubility. A phenomenological model is developed which 
accounts for both short-and long-term release. Research has also 





been carried out on the interactions between SYNROC leachates 
and granites. The controlling mechanisms for fixation of radionu- 
clides on granites appear to be absorption and ionic exchange. 
(author). 7 refs, 7 figs, 4 tabs. 


22716 (IAEA-TECDOC-—582, pp. 283-322) The SKB spent 
fuel corrosion programme: Status report. Werme, L.O. (Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden)); 
Forsyth, R.S. International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1991. In Performance of high level waste forms and 
engineered barriers under repository conditions: Final report of a 
Co-ordinated Research Programme 1984-1989. 371p. Order Num- 
ber DE91633855. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the programme is to study the corrosion behav- 
iour of spent UO> fuel and release of fission products and actinides 
under different, but repository related conditions. Some experiment 
parameters, such as redox conditions and water chemistry have a 
large influence on the fuel corrosion, the redox conditions being by 
far the most important ones. For other parameters, the results of 
the high burnup fuel series have shown that the individual behav- 
iour of uranium, actinides and fission products is to a large extent 
independent of the applied conditions. The fission products Cs, Sb, 
Te and Mo appear to be selectively leached, most probable from 
inclusions or from fuel cracks, fissures and grain boundaries. The 
preliminary study of spent fuel/bentonite interaction has shown no 
significant changes in the uranium concentrations, no indications of 
increased corrosion due to changes in solution or due to sorption. 
The concentrations of plutonium and cationic fissions products in 
the aqueous phase were lowered considerably, by up to two orders 
of magnitude in the case of plutonium due to sorption onto the 
bentonite. The most important open questions to be answered dur- 
ing further investigations are listed in the paper. (author). 24 refs, 
11 figs, 11 tabs. 


22717 (IAEA-TECDOC-582, pp. 323-367) Spent fuel pertfor- 
mance in geologic repository environments. Bradiey, D.J. 
(Pacific Northwest Lab., Richland, WA (USA)). international Atomic 
Energy Agency, Vienna (Austria). Feb 1991. in Performance of 
high level waste forms and engineered barriers under repository 
conditions: Final report of a Co-ordinated Research Programme 
1984-1989. 371p. Order Number DE91633855. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Experiments are carried out with spent fuel in the presence of 
the expected repository disposal environment with and without in- 
clusion of waste package component materials. Three host rocks 
were considered for the underground repository, namely, salt, 
basalt and tuff. The performance behaviour of spent fuel in all 
these environments has assessed and the following areas of study 
have been reported: spent fuel oxidation, spent fueV/groundwater 
interactions and spent fuelV/container material interactions. Efforts to 
model the release of spent fuel in a geological disposal environ- 
ment have continued. These efforts have primarily assumed an 
instant release of a fraction of the inventory of some radionuclides 
and a slow, solubility controlled release of radionuclides, due to the 
dissolution of the fuel matrix itself. Under oxidizing conditions, the 
release of soluble nuclides from the UO. matrix may be ultimately 
limited by the congruent dissolution of the matrix. Incongruent ma- 
trix dissolution apparently leads to the release of several nuclides, 
notably Cs-135 and |-129. Short-lived nuclides that are readily sol- 
uble, such as Cs-137 and Sr-90, can dominate the release from 
spent fuel if a significant fraction of all waste packages lose con- 
tainment prior to 1,000 years after repository closure. (author). 39 
rets, 19 figs, 5 tabs. 


22718 (INIS-BR-2507) Wastes from uranium conversion. 
Vicente, R.; Deliamano, J.C. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (in Por- 
tuguese). Order Number DE91639575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. RADIOISOTOPES/scrap; 
MATHEMATICAL MODELS; RADIOACTIVE WASTES; RADIOISO- 
TOPES; SCRAP; URANIUM 


22719 (INIS-BR—2568) Treatment of organic radioactive 
wastes: TBP/dodecane system. Endo, L.S. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. 
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(in Portuguese). Order Number DE91639576. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. RADIOACTIVE WASTE PRO- 
CESSING/dodecane; RADIOACTIVE WASTE PROCESSING/Abp; 
DODECANE; TBP 


22720 (INIS-mf-12847) Spent Fuel Management Newsletter. 
No. 1. International Atomic Energy Agency, Vienna (Austria). Div. of 
Nuclear Fuel Cycle and Waste Management. Mar 1990 48p. Order 
Number DE91639571. Source: OSTI: NTIS (US Sales Only): INIS. 

Hard copies are available from IAEA Division of Nuclear Fuel 
Cycle and Waste Management. 

This Newsletter has been prepared in accordance with the rec- 
ommendations of the International Regular Advisory Group on 
Spent Fuel Management and the Agency’s programme (GC XXXIl/ 
837, Table 76, item 14). The main purpose of the Newsletter is to 
provide Member States with new information about the state-of-the- 
art in one of the most important parts of the nuclear fuel cycle - 
Spent Fuel Management. The contents of this publication consists 
of two parts: (1) IAEA Secretariat contribution -work and pro- 
gramme of the Nuclear Materials and Fuel Cycle Technology 
Section of the Division of Nuclear Fuel Cycle and Waste Manage- 
ment, recent and planned meetings and publications, Technical 
Co-operation projects, Co-ordinated Research programmes, etc. 
(2) Country reports - national programmes on spent fuel manage- 
ment: current and planned storage and reprocessing capacities, 
spent fuel arisings, safety, transportation, storage, treatment of 
spent fuel, some aspects of uranium and plutonium recycling, etc. 
The IAEA expects to publish the Newsletter once every two years 
between the publications of the Regular Advisory Group on Spent 
Fuel Management. Figs and tabs. 


22721 (INIS-XN-329/A) Co-ordinated research and environ- 
mental surveillance programme related to sea disposal of 
radioactive waste CRESP activity report 1986-1990. Nuclear En- 
ergy Agency, 75 - Paris (France). 1990. 151p. Order Number 
DE91639611. Source: OSTI; NTIS (US Sales Only); INIS. 

The Co-ordinated Research and Environmental Surveillance Pro- 
gramme relevant to sea disposal of radioactive waste (CRESP) 
was created in 1981 in the framework of the 1977 Decision of the 
OECD Council establishing a Multilateral Consultation and Surveil- 
lance Mechanism for Sea Dumping of Radioactive Waste. The 
main task of CRESP was to set up a site-specific scientific re- 
search programme to increase current knowledge of the processes 
controlling the transfer of radionuclides in the marine environment, 
so that impact of past dumping could be monitored and future as- 
sessments could be based on more accurate and comprehensive 
scientific data. The CRESP mandate was extended in 1987 to 
respond to a request from the Paris Commission to include consid- 
eration of radioactive discharges in the maritime area covered by 
the Convention on the Prevention of Marine Pollution from Land- 
Based Sources. This report summarizes the CRESP activities 
carried out during the 1986-1990 five year phase. Concerning the 
review of deep sea results, the report relates progress achieved 
above the level of knowledge which was available when the 
present phase of the CRESP programme was decided and which 
has been taken into account in the 1985 Site Suitability Review. 
With respect to coastal discharges, it presents a summary of R 
and D work undertaken by member countries, including those car- 
ried out in other programmes such as MARINA. Finally, it makes 
proposals for future work within CRESP. 


22722 (INIS-XN-330) Psacoin level 1A intercomparison 
probabilistic system assessment code (PSAC) user group. 
Nies, A.; Laurens, J.M.; Galson, D.A.; Webster, S. Nuclear Energy 
Agency, 75 - Paris (France). 1990. 116p. Order Number 
DE91639612. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes an international code intercomparison exer- 
cise conducted by the NEA Probabilistic System Assessment Code 
(PSAC) User Group. The PSACOIN Level 1A exercise is the third 
of a series designed to contribute to the verification of probabilistic 
codes that may be used in assessing the safety of radioactive 
waste disposal systems or concepts. Level 1A is based on a more 
realistic system model than that used in the two previous exer- 
cises, and involves deep geological disposal concepts with a 
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relatively complex structure of the repository vault. The report com- 
pares results and draws conclusions with regard to the use of 
different modelling approaches and the possible importance to 
safety of various processes within and around a deep geological 
repository. In particular, the relative significance of model uncer- 
tainty and data variability is discussed. 


22723 (IPEN-PUB-323) Evaluation of hydration tempere- 
ture of Portland cement when used as a_ radwaste 
immobilization matrix. Rzyski. B.M.: Suarez, A.A. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil) 
Nov 1990. 11p. Order Number DE91635925. Source: OSTI; NTIS 
(US Sales Only); INIS 

A large amount of cement is used to immobilize radwastes. The 
amount of heat generated can induce temperatures that deteriorate 
the final properties of the full waste forms. The water to cement ra- 
tio as well the waste content can influence the cement hydration 
reactions. The hydration temperature curves were obtained for wa- 
ter to cement ratio varying from 0.30 to 0.40 and with the salt 
content varying from 0 to 26% by weight. The simulated waste 
stream contained NaNO sub(3) as the salt component. Simulated 
full waste forms placed inside a concrete lined drum of 200 L or 
left naked at room temperature were used for the measurements 
The immobilization of simulated waste stream was tested with ini- 
tial temperatures of 8, 23 and 50 sup(0)C. (author). 


22724 (K/QT-394/PT2) Evaluation of alternatives tor best 
available technology treatment and retreatment of uranium- 
contaminated solutions at the Paducah Gaseous Diftusion 
Plant C-400 Facility: Part 2: Progress report, January 1991. 
Del Cul, G.D. Oak Ridge K-25 Site, TN (USA). Feb 1991. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840T21400. Order Number DE91014196. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Paducah Gaseous Diffusion Piant C-400 Decontamination 
Facility generators aqueous solutions that originate in drum 
washing, machine parts and equipment cleaning, and other decon- 
tamination processes. In general, the waste contains uranyl, 
fluoride, carbonate, and nitrate ions, in addition to soaps, deter- 
gents, secondary contaminants, and particulate matter. The main 
contaminants are fluoride, technetium, uranium, and other heavy 
metals. In accordance with Department of Energy (DOE) Order 
5400.5, the releases of radioactive materials must be as low as 
reasonably achievable and be below the derived concentration 
guide limits. To comply with the DOE order, an action plan was for- 
mulated. The action plan included a literature search to support 
best available technology evaluation of treatment alternatives, a 
quality assurance/quality control plan, suggestion of alternative 
treatment options, bench-scale test studies of the proposed treat- 
ment alternatives, and establishment of the final recommendation. 
Five major technologies were considered: precipitatior/ 
coprecipitation, reverse osmosis, ultrafiltration, supported liquid 
membranes, and ion exchange. Biosorption was also briefly 
considered. Based on C-400's requirements and facilities, the pre- 
cipitation/coprecipitation process appears to be the best suited for 
use at the plant. Four different treatment options using the precipi- 
tatior/coprecipitation technology were proposed. Bench-scale 
studies of all four options were suggested. Options 1 and 2 repre- 
sent a combination of lime-softening and iron coprecipitation. 
Laboratory test evaluations were initiated and the results involving 
Options 1 and 2 reported here. 29 refs., 1 fig., 2 tabs. 


22725 (LBL—16347-Vol.1) Fracture detection in crystalline 
rock using ultrasonic reflection techniques: Volume 1: 
Swedish-American Cooperative Program on radioactive waste 
storage in mined caverns in crystalline rock. Palmer, S.P. 
(Lawrence Berkeley Lab., CA (USA)). Lawrence Berkeley Lab., CA 
(USA); Swedish Nuclear Fuel Supply Co., Stockholm (Sweden). 
Nov 1982. 168p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. (SAC—45). Order Number 
DE91015477. Source: OSTI; NTIS; INIS; GPO Dep. 

This research was initiated to investigate using ultrasonic seismic 
reflection techniques to detect fracture discontinuities in a granitic 
rock. Initial compressional (P) and shear (SH) wave experiments 
were performed on a 0.9 x 0.9 x 0.3 meter granite slab in an at- 
tempt to detect seismic energy reflected from the opposite face of 
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the slab. It was found that processing techniques such as decon- 
volution and array synthesis could improve the standout of the 
reflection event. During the summers of 1979 and 1980 SH reflec- 
tion experiments were performed at a granite quarry near Knowles, 
California. The purpose of this study was to use SH reflection meth- 
ods to detect an in situ fracture located one to three meters behind 
the quarry face. These SH data were later analyzed using methods 
similar to those applied in the laboratory. Interpretation of the later- 
arriving events observed in the SH field data as reflections from a 
steeply-dipping fracture was inconclusive. 41 refs., 43 figs., 7 tabs. 


22726 (LBL-29282) Basic research for assessment of 
geologic nuclear waste repositories: What solubility and spe- 
ciation studies of transuranium elements can tell us. Nitsche, 
H. Lawrence Berkeley Lab., CA (USA). Dec 1990. 16p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00098. (CONF-901105-126: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (USA), 24 Nov - 1 dec 1990). 
Order Number DE91013850. Source: OSTI; NTIS; INIS; GPO Dep. 

Solubility and speciation data are important in understanding 
aqueous radionuclide transport through the geosphere. They define 
the source term for transport retardation processes such as sorp- 
tion and colloid formation. Solubility and speciation data are useful 
in verifying the validity of geochemical codes that are part of pre- 
dictive transport models. Results from solubility and speciation 
experiments of 257NpO, +, 299Pu, and *41Am5+/Nd* in J-13 
groundwater (from the Yucca Mountain region, Nevada, which is 
being investigated as a candidate high-level nuclear waste disposal 
site) at three different temperatures (25°, 60°, and 90°C) and pH 
values (6, 7, and 8.5) are presented and compared with published 
modeling calculations. The comparison results indicate that there is 
a great need for experimental data on the solubility and speciation 
of transuranium elements under a wide range of conditions, for ex- 
ample, pH, Eh, temperature, and composition of groundwaters. 
Additionally, the influence of alpha radiation and the radiolysis of 
the secondary transuranium solids on solubility and speciation 
should be studies. Solubility studies and model calculations should 
be extended to other important long-lived nuclear waste radionu- 
clides such as nickel, zirconium, cadmium, radium, and thorium. 14 
refs., 13 figs., 5 tabs. 


22727 (LBL-30050) A mathematical model for two-phase 
water, air, and heat flow around a linear heat source emplaced 
in a permeable medium. Doughty, C.; Pruess, K. Lawrence 
Berkeley Lab., CA (USA). Mar 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00098. (CONF- 
910739-18: ASME/AIChE/ANS national heat transfer conterence, 
Minneapolis, MN (USA), 26-31 Jul 1991). Order Number 
DE91014614. Source: OSTI; NTIS; INIS; GPO Dep. 

A semianalytical solution for transient two-phase water, air, and 
heat flow in a uniform porous medium surrounding a constant- 
strength linear heat source has been developed, using a similarity 
variable n=r/,/t (r is radial distance, t is time). Although the similar- 
ity trancformation requires a simplified radial geometry, all the 
physical mechanisms involved in two-phase fluid and heat flow 
may be taken into account in a rigorous way. The solution includes 
nonlinear thermophysical fluid and material properties, such as rel- 
ative permeability and capillary pressure variations with saturation, 
and density and viscosity variations with temperature and pressure. 
The resulting governing equations form a set of coupled nonlinear 
ODEs, necessitating numerical integration. The solution has been 
applied to a partially saturated porous medium initially at a temper- 
ature well below the saturation temperature, which is the setting for 
the potential nuclear waste repository site at Yucca Mountain, 
Nevada. The resulting heat and fluid flows provide a stringent test 
of many of the capabilities of numerical simulation models, making 
the similarity solution a useful tool for model verification. Compar- 
isons to date have shown excellent agreement between the 
TOUGH2 simulator and the similarity solution for a variety of condi- 
tions. 13 refs., 6 figs., 1 tab. 


22728 (NUREG/CR-3964-Vol.2) Techniques for determining 
probabilities of events and processes affecting the perfor- 
mance of geologic repositories: Volume 2, Suggested 
approaches. Apostolakis, G. (California Univ., Los Angeles, CA 
(USA)); Bras, R.; Price, L.; Valdes, J.; Wahi, K.; Webb, E. Nuclear 





Regulatory Commission, Washington, DC (USA). Div. of High-Level 
Waste Management; Sandia National Labs., Albuquerque, NM 
(USA). Jun 1991. 174p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (USA). DOE Contract AC05-840R21400. 
(SAND—86-0196-Vol.2). Source: OSTI; NTIS; INIS; GPO. 

The US Environmental Protection Agency has established a 
standard for the performance of geologic repositories for the dis- 
posal of radioactive waste. This standard is probabilistic in nature, 
but the methods for determining probabilities of events and pro- 
cesses of interest in implementing such a standard are still being 
developed. Decision Theory, which involves Bayesian probability 
techniques, can serve as a framework for estimating the probability 
of occurrence of processes and events that are likely to disrupt a 
geologic repository. This report presents the mathematical basis for 
such a methodology and demonstrates an application of it in three 
areas: climate change, tectonic events, and human intrusion. 125 
refs., 27 figs., 14 tabs. 


22729 (NUREG/CR-5686) Effectiveness of fracture sealing 
with bentonite grouting. Ran, C. (Arizona Univ., Tucson, AZ 
(USA). Dept. of Mining and Geological Engineering); Daemen, 
J.J.K. Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering; Arizona Univ., Tucson, AZ (USA). Dept. of 
Mining and Geological Engineering. Jun 1991. 188p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 

Bentonite is known to have an extremely low permeability and a 
self-healing ability. It has therefore been selected as a major seal- 
ing component in several repository concepts. Bentonite grouts 
have the following advantages, (1) small particle size, can be in- 
jected into small fractures or voids, (2) suitable water absorption 
properties, can produce gels at low concentrations, and (3) stable 
physical and chemical properties, may have considerable longevity. 
Bentonite fracture grouting tests are performed on a model made 
of circular acrylic plates with outer diameter of 30 cm and central 
injection hole of 2.5 cm diameter. Suspension with bentonite con- 
centration of 15% to 31% have been injected into fractures with 
apertures of 9 to 90 microns under injection pressures less than 0.6 
MPa. Grouting reduces the hydraulic conductivities of the fractures 
from the 10—' to the 10-5 cm/s level. When the suspension is thin 
enough and the fracture is very small, channeling develops in the 
grouted fractures. Preliminary results indicate that the permeability 
of a grouted fracture does not increase with time in more than 125 
days. The flow properties of bentonite suspensions, viscosity, 
shear stress, yield stress and gelation, are investigated. Water flow 
through ungrouted fractures and movement of water in bentonite 
grout are studies. The physical stability or bleeding capacity of 
bentonite suspensions is determined. 122 refs., 56 figs., 10 tabs. 


22730 (NUREG/CR-5701) A_ performance assessment 
methodology for high-level radioactive waste disposal in un- 
saturated, fractured tuff. Gallegos, D.P. (Sandia National Labs., 
Albuquerque, NM (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Engineering; Sandia National Labs.., 
Albuquerque, NM (USA). Jul 1991. 43p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (SAND-91-0539). Source: OSTI; NTIS; INIS; 
GPO. 

Sandia National Laboratories, has developed a methodology for 
performance assessment of deep geologic disposal of high-level 
nuclear waste. The applicability of this performance assessment 
methodology has been demonstrated for disposal in bedded salt 
and basalt; it has since been modified for assessment of reposito- 
ries in unsaturated, fractured tuff. Changes to the methodology are 
primarily in the form of new or modified ground water flow and ra- 
dionuclide transport codes. A new computer code, DCM3D, has 
been developed to model three-dimensional ground-water flow in 
unsaturated, fractured rock using a dual-continuum approach. The 
NEFTRAN 2 code has been developed to efficiently mode! radionu- 
clide transport in time-dependent velocity fields, has the ability to 
use externally calculated pore velocities and saturations, and in- 
cludes the effect of saturation dependent retardation factors. In 
order to use these codes together in performance-assessment-type 
analyses, code-coupler programs were developed to translate 
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DCM3D output into NEFTRAN 2 input. Other portions of the perfor- 
mance assessment methodology were evaluated as part of 
modifying the methodology for tuff. The scenario methodology de- 
veloped under the bedded salt program has been applied to tuff. 
An investigation of the applicability of uncertainty and sensitivity 
analysis techniques to non-linear models indicate that Monte Carlo 
simulation remains the most robust technique for these analyses. 
No changes have been recommended for the dose and health ef- 
fects models, nor the biosphere transport models. 52 refs., 1 fig. 


22731 (NWPO-EV-001-89) 1989 wildlife studies at Yucca 
Mountain, Nye County, Nevada. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA); Environmental Science Associates, 
San Francisco, CA (USA). Mar 1990. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG08-85NV10461. Order 
Number DE91014310. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objectives of the field investigations were to assess 
the late summer/early autumn conditions in the Focused Baseline 
Study Area (FBSA), to make observations useful in developing 
reclamation strategies and impact models, to compare data with 
those developed by the Department of Energy (DOE), and to ob- 
tain information that can be used for monitoring DOE activities 
during Site Characterization. The studies were being conducted in 
conjunction with a portion of the work program presented in the 
Nevada Environmental Studies Plan, for the Nevada Nuclear 
Waste Project Office. The investigations entail the collection of pri- 
mary data on the vegetation, wildlife, and soiis and landforms of 
the study area. 9 refs., 4 tabs. 


22732 (NWPO-EV—002-89) Review of revegetation prac- 
tices appropriate for reclamation of the proposed nuclear 
waste repository at Yucca Mountain, Nevada. Resource Con- 
cepts, Inc., Carson City, NV (USA). Oct 1989. 33p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG08-85NV10461. 
Order Number DES1014311. Source: OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain site, proposed by US Department of Energy 
(DOE) as the nation’s first high-level radioactive waste repository is 
located in Nye County, Nevada, approximately 100 miles northwest 
of Las Vegas. Yucca Mountain is located in a botanically unique 
transition zone between the Great Basin and the Mojave Desert. 
The environment of the proposed repository is influenced by both 
biotic provinces, and additionally possesses characteristics that are 
unique unto itself. The purpose of this report is to summarize the 
existing pertinent data relative to the local environmental con- 
straints that affect reclamation; describe the observations that have 
been made regarding vegetation reestablishment in the absence of 
reclamation; and provide special horticultural considerations appro- 
priate for harsh environments such as Yucca Mountain. Further, 
this report provides specific recommendations to acquire further 
more specific information needed to refine reclamation prescrip- 
tions specifically for Yucca Mountain. Finally, this report describes 
the time and procedural commitment that must be made to monitor 
reclamation success. 43 refs., 1 tab. 


22733 (NWPO-EV-—004-89) Environmental management ob- 
jectives, impact potential and reclamation planning for DOE 
site characterization at Yucca Mountain, Nevada. Nevada Nu- 
clear Waste Project Office, Carson City, NV (USA); ESA, Inc., San 
Francisco, CA (USA). 24 Mar 1989. 77p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG08-85NV10461. Order 
Number DE91014313. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a proposed strategy for the State of Nevada 
to identity and mitigate impacts related to the proposed Site Char- 
acterization activities of the US Department of Energy (DOE) at 
Yucca Mt. and its vicinity. The report was prepared in response to 
the directive of the Nevada Nuclear Waste Project Office (NWPO) 
of 2/14/89 to prepare environmental guidance for use in evaluating 
the suitability of areas chosen by DOE for surface disturbing activi- 
ties and the acceptability of reclamation measures. As such, this 
report response to issues raised by NWPO regarding impact identi- 
fication, reclamation and monitoring activities proposed by DOE in 
Section 8.7 of the Draft Site Characterization Plan of December 
1988 and the Environmental Monitoring and Mitigation Plan 
(EMMP) of December 1988. 22 refs., 2 figs., 1 tab. 
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22734 (NWPO-EV-007-89) Nevada Environmental Studies 
Plan. Nevada Nuclear Waste Project Office, Carson City, NV 
(USA); USDOE Yucca Mountain Site Characterization Project Of- 
fice, Las Vegas, NV (USA). [1991]. 264p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG08-85NV10461. Order 
Number DE91014316. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nevada Environmental Studies Plan (NESP) presents the 
ESA team’s overall program of investigations of environmental con- 
ditions and activities related to potential impacts of studies by the 
US Department of Energy (DOE) in its program for developing 
Yucca Mt., Nevada, as the national high level nuclear waste (HLW) 
repository. The environmental studies specifically entail investiga- 
tions of terrestrial ecology, soils and geomorphology, hydrology 
and water quality, archaeology and cultural resources, meteorology 
and air quality, noise, visual resources and reclamation planning. 
The NESP is a program of nine primary projects, described in this 
Plan. The nine projects of the program are distributed over three 
years. NESP’88-’89 is the first phase, covering the fiscal year (FY) 
July 1, 1988—June 30, 1989. The first phase is focused on program 
planning; preparation of various documents related to identifying 
impacts of past DOE activities and associated reclamation costs; 
review of DOE documents on environmental issues; and initiation 
of field investigations to establish the environmental issues; and 
initiation of field investigations to establish the environmental base- 
line conditions of the site. NESP’89-’90 is the second phase of the 
program, covering activities during FY’89-'90. The primary activities 
include continuing environmental baseline investigations; oversight 
of DOE activities including regulatory compliance assessments, 
field monitoring of DOE activities; development of disturbance, im- 
pact and reclamation models; and reclamation planning. 
NESP’90-’91 is the third phase of the program. The primary foci in- 
clude continuing environmental monitoring of DOE activities and 
reclamation planning. Each of the phases is described in this Exec- 
utive Summary. NESP’88-’89 is described in detail in the second 
part of the Study Plan. 86 refs., 20 tabs. 


22735 (ORNL/TM-11771) Development of an in-line grout 
meter for improved quality control: Final report. De! Cul, G.D.; 
Gilliam, T.M. Oak Ridge National Lab., TN (USA). May 1991. 42p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91014962. Source: OSTI; 
NTIS; INIS; GPO Dep. 

For Westinghouse Hanford Company. 

This report documents progress to date on the development of 
an in-line grout meter and demonstration of its applicability at oper- 
ating temperature of 50°C. The grout meter, which is based on 
measurement of grout electrical resistance/capacitance, is intended 
to provide real-time measurements of grout mix ratio (ratio of dry- 
solids-blend materials to waste). 4 refs., 6 figs., 5 tabs. 


22736 (ORNL/TM—11795) Federal facility agreement contin- 
gency, upgrade, and replacement plans for the ORNL active 
low-level radioactive waste tank system. Robinson, S.M.; De- 
Paoli, S.M.; Walker, A.B. Oak Ridge National Lab., TN (USA). Jun 
1991. 67p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. Order Number DE91015271. Source: 
OSTI; NTIS; GPO Dep. 

The Superfund Amendment and Reauthorization Act (SARA) of 
the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) required that the Department of Energy 
(DOE) execute a Federal Facilities Agreement (FFA) with the Envi- 
ronmental Protection Agency (EPA) within six months of final listing 
of the Oak Ridge Reservation on the National Priorities List (NPL). 
This report summarizes the contingency, upgrade, and repiace- 
ment plans that are being implemented at ORNL as a result of the 
FFA. The liquid low-level waste (LLLW) system at ORNL is com- 
prised of extensive underground piping and collection/‘treatment/ 
sterage tanks. In this report, contingency plans are defined as 
identification of and planning for alternate management of LLLW, 
while replacement and upgrade projects are defined as projects 
that install systems to meet the full secondary containment and 
leak testing requirements of the FFA. The report describes the ob- 
jectives of the program, the existing LLLW system, the generated 
LLLW, and the contingency and upgrade/replacement plans. The 
alternative methods considered for meeting the FFA are discussed, 
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and the selected plans are summarized by tank system and by 
generating divisions. The proposed FFA budget and schedules are 
also summarized. 5 figs., 11 tabs. 


22737 (PNL—7530) Evaluation of experimental factors that 
influence the application and discrimination capability of the 
product consistency test. Shade, J.W.; Piepel, G.F. Pacific North- 
west Lab., Richland, WA (USA). Jun 1991. 42p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
Order Number DE91015294. Source: OSTI; NTIS; GPO Dep. 

It is desirable to have a means of monitoring possible changes 
in waste glass durability during protection so that the product re- 
mains within acceptable limits. A leach test called the Product 
Consistency test (PCT) was developed by Savannah River Labora- 
tory (SRL) as such a production test for the Defense Waste 
Processing Facility (DWPF). This report examines some of the 
experimental factors that may be used in the PCT that could influ- 
ence test precision and its ability to function as intended. An 
experiment was performed to investigate the effects (on pH and 
elemental releases of Al, Fe, K, Na, Si, B, Li, and Mn) of medifica- 
tions to the test conditions of the Product Consistency Test (PCT). 
The experiment was replicated three times; each replicate involved 
leach testing two glasses with each of 24 different sets of PCT 
conditions. 6 refs., 1 fig., 12 tabs. 


22738 (PNL-7572) Single-shell tank constituent rankings 
for use in preparing waste characterization plans. Droppo, J.G. 
Jr.; Buck, J.W.; Wilbur, J.S.; Strenge, D.L.; Freshley, M.D. Pacific 
Northwest Lab., Richland, WA (USA). Jun 1991. 100p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO6- 
76RL01830. Order Number DE91014821. Source: OSTI; NTIS; 
GPO Dep. 

A research report for Westinghouse Hanford Company. 

Waste characterization efforts for underground single-shell tanks 
(SSTs) containing chemical and radioactive mixed wastes at the 
US Department of Energy's (DOE) Hanford Site are currently under 
way. As a component of this effort, an analysis was conducted to 
give a preliminary ranking of possible constituents in the SST 
waste and provide data for establishing detection limit requirements 
for the SST characterization effort. These SST constituent rankings 
were based on a relative comparison using potential human health 
impacts modeled using a hypothetical exposure scenario. This 
modeling effort used preliminary estimates of the SST inventories, 
simplified estimates of constituent release rates and environmental 
transport, a hypothetical usage location, and a standard Hanford 
exposure scenario. The results of this evaluation are SST constitu- 
tents for each of six groups of SSTs ranked according to their 
relative potential for impacts. The relative rankings for different 
recharge rates at the tank farms were nearly equivalent. Sensitivity 
tests demonstrated that the rankings are influenced by changes in 
recharge and transport parameters. 45 refs., 18 figs., 2 tabs. 


22738 (PNL-7648) Assessment of hydrologic impact of ex- 
tending exploratory shafts into the Calico Hills nonwelded tuff 
unit at Yucca Mountain, Nevada. Nichols, W.E.; Freshiey, M.D.; 
Rockhold, M.L. Pacific Northwest Lab., Richland, WA (USA). Mar 
1991. 54p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91014139. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) is performing analyses to 
address an objection by the US Nuclear Regulatory Commission to 
plans in the Consultation Draft of the Site Characterization Plan for 
direct excavation of the Calico Hills nonwelded (CHn) unit within 
the repository exploration block at Yucca Mountain, Nevada. The 
excavation was planned as part of site characterization activities 
for the potential high-level nuclear waste repository at Yucca Moun- 
tain. This characterization activities for the potential high-level 
nuclear waste repository at Yucca Mountain. This characterization 
activity has been deferred, pending the results of a risk/benefit 
analysis of alternative methods for obtaining needed characteriza- 
tion data from CHn unit. The benefits from characterizing the CHn 
unit are generally related to obtaining information leading to im- 
proved confidence in predictions of site performance. The risks are 
generally associated with potential adverse impacts to site pertor- 
mance that result from excavation or other intrusion into the CHn 
unit. The purpose of the risk/benefit analysis is to produce a 





recommendation to the Director, Regulatory and Site Evaluation Di- 
vision. DOE/Yucca Mountain Site Characterization Project Office 
for a strategy for characterizing the CHn unit. The recommendation 
will describe characterization activities that are expected to provide 
the needed information while limiting adverse impacts to site per- 
formance to the extent practical. The risk/benefit analysis was 
supported with scoping calculations to provide a quantitative evalu- 
ation of. the impacts associated with different strategies. The 
working group responsible for the risk/benefit analysis requested 
that these scoping calculations to be supported with more detailed 
performance assessments for evaluating impacts of different char- 
acterization activities. This report summarizes the results of these 
performance assessment analyses. 9 refs., 30 figs., 1 tab. 


22740 (PNL-7687) Complex concentrate pretreatment FY 
1986 progress report: Hanford Tank Safety Project. Pacific 
Northwest Lab., Richland, WA (USA). Sep 1986. 34p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO06- 
76RL01830. Order Number DE91015083. Source: OSTI; NTIS; 
INIS; GPO Dep. 

After of the transuranic elements are removed from complex con- 
centrate waste by the TRUEX process, the remaining waste will be 
grouted tor final storage. The purpose of this project, conducted at 
the Pacific Northwest Laboratory (PNL), is to support a future deci- 
sion to grout the complexant waste without destroying the organic 
contents. In work performed this year, it has been demonstrated 
that grouts with acceptable parameters for the Transportable Grout 
Facility can be made using actual waste. The acceptability of these 
grouts from a regulatory view seems to be less of a problem than 
was thought at this time last year. None of the organics found in 
the waste are included on the US Environmental Protection 
Agency's Hazardous Chemicals List. 7 refs., 12 figs., 4 tabs. 


22741 (PNL-7716) Initial studies of pretreatment methods 
tor neutralized cladding removal waste (NCRW) sludge. Swan- 
son, J.L. Pacific Northwest Lab., Richland, WA (USA). Jun 1991. 
127p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO6-76RL01830. Order Number DE91015301. Source: 
OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) is performing conceptual and 
experimental studies for Westinghouse Hanford Company (WHC) 
aimed at determining the effectiveness of various pretreatment 
methods for the neutralized cladding removal waste (NCRW) 
sludge currently being stored at the Hanford Site of the US Depar- 
ment of Energy (DOE). The objective of such pretreatment 
methods is to separate the transuranic (TRU) elements and the 
bulk components of the waste (primarily zirconium, sodium, 
fluoride, and hydroxide) to a level low enough that the bulk compo- 
nents can be disposed of as low-level waste (LLW), with only a 
small volume, TRU-containing fraction requiring geologic disposal. 
This objective is driven primarily by the large cost differential pro- 
jected between LLW and geologic disposal procedures. This report 
contains the results of the first three years (1987, 1988, and 1989) 
of the program. These results were earlier reported informally in 
letter reports; they are here compiled in appendix form in this for- 
mal report to be more readily available to other workers and the 
public. The results of work done in 1990 and in following years will 
be reported in separate formal reports. 


22742 (PNL-SA-—18820) In situ vitrification: Process and 
products. Kindle, C.; Koegler, S. Pacific Northwest Lab., Richland, 
WA (USA). Jun 1991. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO6-76RL01830. (CONF-910659-24: 
84. annual meeting and exhibition of the Air and Waste Manage- 
ment Association (AWMA), Vancouver (Canada), 16-21 Jun 1991). 
Order Number DE91013791. Source: OSTI; NTIS; INIS; GPO Dep. 

In situ vitrification (ISV) is an electrically powered thermal treat- 
ment process that converts soil into a chemically inert and stable 
glass and crystalline product. It is similar in concept to bringing a 
simplified glass manutacturing process to a site and operating it in 
the ground, using the soil as a glass feed stock. Gaseous emis- 
sions are contained, scrubbed, and filtered. When the process is 
completed, the molten volume cools producing a block of glass 
and crystalline material that resembles natural obsidian commin- 
gled with crystalline phases. The product passes US Environmental 
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Protection Agency (EPA) leach resistance tests, and it can be clas- 
sified as nonhazardous from a chemical hazard perspective. ISV 
was developed by the Pacific Northwest Laboratory (PNL) for the 
US Department of Energy (DOE) for application to contaminated 
soils. It is also being adapted for applications to buried waste, un- 
derground tanks, and liquid seepage sites. ISV’s then-year 
development period has included tests on many different site con- 
ditions. As of January 1991 there have been 74 tests using PNL's 
ISV equipment; these tests have ranged from technology develop- 
ment tests using nonhazardous conditions to hazardous and 
radioactive tests. 2 refs., 6 figs., 7 tabs. 


22743 (PNL-SA-18842) The effect of slurry rheology on 
cold cap formation. Yasuda, D.D.; Hrma, P. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9104261-—3: 5. international symposium on ceramics in nuclear and 
hazardous waste management, Cincinnati, OH (USA), 29 Apr - 3 
may 1991). Order Number DE91013711. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Yield stress, viscosity, and flow distance on a hot inclined sur- 
face were measure on three simulated nuclear waste feeds at 
different temperatures and oxide loadings. Hydroxide, formate, and 
frit feeds, designed to produce glass of identical composition, were 
tested. The formate slurry exhibited higher yield stress, higher vis- 
cosity, and shorter flow distance than other feeds at temperatures 
at which steam evolution was not a dominating factor. When steam 
evolution became a dominating factor at elevated temperatures, 
the formate slurry exhibited a longer flow distance than other 
feeds. 3 refs., 12 figs., 3 tabs. 


22744 (PNL-SA-18876, pp. 319-322) Development and as- 
sessment of closure technology for liquid-waste disposal 
sites. Phillips, S.J. (Westinghouse Hanford Company, Richland, 
WA (USA)); Relyea, J.F.; Seitz, R.R.; Cammann, J.W. Pacific 
Northwest Lab., Richland, WA (USA). 1990. (CONF-891053—: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Discharge of low-level liquid wastes into soils was practiced pre- 
viously at the Hanford Site. Technologies for long-term confinement 
of subsurface contaminants are needed. Additionally, methods are 
needed to assess the effectiveness of confinement technologies in 
remediating potentially diverse environmental conditions. Recently 
developed site remediation systems and assessment methods for 
in situ stabilization and isolation of radioactive and other contami- 
nants within and below low-level liquid-waste disposal structures 
are summarized. 


22745 (PNL-SA-19401) Results of a pilot-scale melter test 
to attain higher production rates. Elliot, M.L.; Perez, J.M. Jr.; 
Chapman, C.C. Pacific Northwest Lab., Richland, WA (USA). May 
1991. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (CONF-910430—14: 93. annual meet- 
ing and exposition of the American Ceramic Society (ACerS), 
Cincinnati, OH (USA), 28 Apr - 2 may 1991). Order Number 
DE91013714. Source: OSTI; NTIS; GPO Dep. 

A pilot-scale melter test was completed as part of the effort to 
enhance glass production rates in high level waste vitrification. The 
experiment was designed to evaluate the effects of bulk glass tem- 
perature and feed oxide loading on glass production rate. During 
the 115-hour test (designated PSCM-24), approximately 2500 kg of 
glass was generated from 3900 L of melter feed. During the high- 
temperature/high solids segment of the run, the maximum glass 
production rate obtained was 83 kg/hr-m*. This rate is over 80% 
better than the previous production rate record for this particular 
meter. During the low-temperature/high concentration segment the 
maximum glass protection rate was only 22 kg/hr-m?. The factor of 
four difference between the two test segments was surprising. 
These results suggest that there is a stronger melt rate depen- 
dence on the melting chemistry in the cold cap than on other 
phenomena. During this test an instantaneous mass balance for ni- 
trogen oxides was used to monitor the processing status. This 
method correctly predicted over feeding prior to visual confirmation, 
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and is a very promising method for maintaining the highest practi- 
cal feed rate without over feeding. 2 figs.. 4 tabs. 


22746 (PNL-SA-19544) Behavior of RuO, in a glass melt. 
Hrma. P.R.: Cobb, W.T. Pacific Northwest Lab.. Richland, WA 
(USA). May 1991. 6p. Sponsored by USDOE. Washington. DC 
(USA). DOE Contract ACO6-76RL01830. (CONF-9104261-5: 5. in- 
ternational symposium on ceramics in nuclear and hazardous 
waste management, Cincinnati, OH (USA). 29 Apr - 3 may 1991). 
Order Number DE91013717. Source: OSTI: NTIS; INIS: GPO Dep. 

Samples of a borosilicate glass melt containing 0.27 wt% of 
Ruoz particles, approximately 1 4m in diameter, were subjected to 
heat treatments at 1050°C in alumina and metallic crucibles and 
investigated by optical microscopy. The results indicate that RuO, 
particles agglomerate before sedimentation. Agglomerations ap- 
pear to be produced in the melt meniscus and the thin film of melt 
above the meniscus, where high velocity gradients bring the RuO, 
particles into correct. 9 refs., 1 tab. 


22747 (POEF-T-3558) Optimization of the microfiitration 
effiuent treatment system. Cutlip, L.B.: Spaeth, R.; Upham, B.E. 
Portsmouth Gaseous Diffusion Plant, OH (USA). 3 Apr 1991. 19p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-760R00001. Order Number DE91014391. Source: OSTI; 
NTIS; GPO Dep. 

The X-705 effluent treatment system of the Portsmouth Gaseous 
Diftusion Plant was installed as a result of the impending closure of 
the RCRA-regulated X-701B holding pond. This pond was shut- 
down in order to comply with the Hazardous and Solid Waste 
Amendments of 1984 which mandated that discharges to the pond 
be terminated prior to November 8, 1988. Startup and optimization 
of the effiuent treatment system have been completed. A descrip- 
tion of these activities is included in this report. Proposed NPDES 
discharge limits have also been developed. 4 tabs., 17 figs. 


22748 (SAND-90-1986) Technical basis for a conceptual 
mode! in unsaturated tuff for the NEFTRAN-S code. Leigh, C. 
Sandia National Labs., Albuquerque, NM (USA). May 1991. 144p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91014717. Source: OSTI; 
NTIS; GPO Dep. 

NEFTRAN-S was developed by Sandia Nationa! Laboratories for 
the United States Environmental Protection Agency as part of a 
program providing technical support for re-promuigation of the 
standard 40 CFR 191. The code is intended to provide realistic 
estimates of releases to the environment that could result from dis- 
posal of radioactive waste in geologic subsurfaces. One of the 
geologic environments that will be considered by the EPA in their 
analyses is unsaturated tuff. The information given in this report is 
intended to provide a conceptual model for the NEFTRAN-S code 
for calculations involving a generic site in unsaturated tuff. Informa- 
tion about the phenomena expected to dominate transport and 
methods for modeling transport in an unsaturated medium are pre- 
sented. NEFTRAN-S caiculations using this conceptual model are 
compared to TOSPAC calculations for three possible infiltration 
rates. TOSPAC is the code currently used in performance assess- 
ment for an unsaturated tuff site at Yucca Mountain in Nevada. 14 
refs., 21 figs., 22 tabs. 


22749 (SAND-90-2619) Dual porosity models for solute 
transport at Yucca Mountain. Dykhuizen, R.C. Sandia National 
Labs., Albuquerque, NM (USA). Jul 1991. 35p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91014325. Source: OSTI; NTIS; INIS; GPO Dep. 

A fractured porous medium is often modeled as a dual porosity 
system. The subsystems of fractures and matrix pores are as- 
sumed to provide two flow continuums. This is especially true 
when considering solute transport through such a system. Coupling 
terms are then required to enable the calculation of the exchange 
of solute between the two subsystems. The coupling terms for 
solute transport through a fractured medium are derived in this re- 
port. This report then investigates the need for the dual porosity 
models for solute transport. It is shown that the complexity of a 
dual porosity model is required in some cases to accurately repre- 
sent the solute motion. However, it is also shown that some 
situations can be well represented by approximate single porosity 


58 ERA Vol. 16, No. 2 


models if certain criteria are met. A single porosity model allows 
the use of analytical solutions. Sample calculations are presented 
using parameter values representative of Yucca Mountain tuffs. 
These calculations show that a dual porosity model is not required 
to model solute transport at Yucca Mountain if the water fluxes are 
as low as currently believed. 39 refs., 10 figs., 2 tabs. 


22750 (SAND-90-2726-Vol.1) Technical summary of the 
Performance Assessment Caiculational Exercises for 1990 
(PACE-90): Volume 1, “Nominal configuration” hydrogeologic 
parameters and calculational results: Yucca Mountain Site 
Characterization Project. Barnard, R.W.; Dockery, H.A. (eds.). 
Sandia National Labs., Albuquerque, NM (USA). Jun 1991. 180p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91014326. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A Performance Assessment Calculational Exercise for 1990 
(PACE-90) was coordinated by the Yucca Mountain Site Character- 
ization Project Office for a total-system performance-assessment 
problem. The primary objectives of the exercise were to develop 
performance-assessment computational capabilities of the Yucca 
Mountain Project participates and to aid in identifying critical ele- 
ments and processes associated with the calculation. The problem 
defined for PACE-90 was simulation of a “nominal case” groundwa- 
ter flow and transport of a selected group of radionuclides through 
a portion of Yucca Mountain. Both 1-D and 2-D calculations were 
run for a modeling period of 100,000 years. The nuclides used, 
Tc, 135Cs, 129|, and °57Np, were representative of “classes” of 
long-lived nuclides expected to be present in the waste inventory. 
Movement of the radionuclides was simulated through a detailed 
hydrostratigraphy developed from Yucca Mountain data specifically 
for this exercise. The results showed that, for the specified 
conditions with the conceptual models used in the problem, no ra- 
dioactive contamination reached the water table, 230 m below the 
repository. However, due to the unavailability of sufficient site- 
specific data, the results of this exercise cannot be considered a 
comprehensive total-system- performance assessment of the 
Yucca Mountain site as a high-level- waste repository. 46 refs., 94 
figs., 19 tabs. 


22751 (SAND-90-7000) WIPP Salado hydrology program 
data report No. 1. Sauinier, GJ. Jr. (INTERA, Inc., Austin, TX 
(USA)); Domski, P.S.; Palmer, J.B.; Roberts, R.M.; Stensrud, W.A.; 
Jensen, A.L. Sandia National Labs., Albuquerque, NM (USA); IN- 
TERA, Inc., Austin, TX (USA). May 1991. 341p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO4-76DP00789. 
Order Number DE91014564. Source: OSTI; NTIS; INIS; GPO Dep. 

WIPP Salado Hydrology Program Data Report #1 presents hy- 
drologic data collected during permeability tests of the Salado 
Formation pertormed from August 1988 through December 1989. 
Analysis and interpretation of the test data are presented in a sep- 
arate report. The report presents the results of the drilling and 
testing of six boreholes drilled from the WIPP underground facility 
655 m below ground surface in the Salado Formation. Permeability 
tests were conducted using multipacker test tools with inflatable 
packers to isolate borehole intervals to allow formation pore- 
pressure buildup and subsequent pulse-withdrawal tests. Test data 
include pressures and temperatures in brine-filled, packer-isolated 
test intervals and borehole-closure and axial test-tool-movement 
measurements. Permeability tests were performed after installing 
multipacker test tools in test boreholes, inflating the packers, and 
allowing pressures to build up in the isolated intervals. 
Pulse-withdrawal tests were performed after buildup pressures ap- 
proached the apparent formation pore pressure. Pulse injections 
were sometimes performed to increase the fluid pressures in iso- 
lated intervals. Compliance tests were conducted in lengths of steel 
and stainless-steel casing to evaluate the mechanical performance 
of the multipacker test tools. The stainless-steel compliance-test 
chamber was installed with externally mounted thermocouples in a 
downward-angled borehole in Experimental Room 4. Compliance 
tests included leak tests and simulated pulse-injection and pulse- 
withdrawal sequences. 9 refs., 143 figs., 2 tabs. 


22752 (SAND-90-7002) Perceptions of risk in the manage- 
ment of nuclear wastes: Mapping elite and mass beliefs and 
attitudes. Jenkins-Smith, H.C. (New Mexico Univ., Albuquerque, 





NM (USA). Inst. for Public Policy); Espey, J.L.; Rouse, A.A.; Mol- 
und, D.H. Sandia National Labs., Albuquerque, NM (USA); New 
Mexico Univ., Albuquerque, NM (USA). inst. for Public Policy. Jun 
1991. 76p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. Order Number DE91015370. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the results of a set of five surveys de- 
signed to assess the perceived risks of nuclear waste management 
policy in Colorado and New Mexico. Within these states, mail sur- 
veys of randomly selected samples were taken of members of the 
American Association for the Advancement of Science, members 
of the Sierra Club, members of business associations, and state 
legislators. in addition, a telephone sample of randomly selected 
households was conducted in Colorado and New Mexico. Using 
these data, the perceptions of the risk of nuclear waste manage- 
ment — from production of nuclear energy through permanent 
storage of nuclear wastes — are compared for each of the five sam- 
ples. The degree of trust in, and the perceived political influence of, 
the more prominent policy actors are assessed. Certain cognitive 
attributes, including degree of subjective certainty regarding beliefs 
about risks of nuclear wastes, and likelihood of altering perceived 
risks when confronted with new information, are compared across 
samples. In addition, the sample scores from rudimentary knowl- 
edge tests about the characteristics of radiation are compared. The 
relationships among the knowledge scores, cognitive attributes and 
risk perceptions are evaluated. Perceptions of the balance of me- 
dia coverage are measured, as are the possible direct and indirect 
roles of media exposure in risk perception. Aggregate models, test- 
ing an array of hypotheses about the bases of nuclear waste risk 
perceptions, are conducted. These tests indicate that risk percep- 
tions are related to a complex set of factors, and that these factors 
may differ significantly across the different sub-populations. Finally, 
the relationships between risk perception and political participation 
— including registering to vote, political party affiliation, and level! of 
political activism — are analyzed. 5 figs., 33 tabs. 


22753 (SAND-90-7019) Characterization of fracture sur- 
faces in dolomite rock, Culebra Dolomite Member, Rustler 
Formation. Sewards, T. (New Mexico Univ., Albuquerque, NM 
(USA)). Sandia National Labs., Albuquerque, NM (USA); New Mex- 
ico Univ., Albuquerque, NM (USA). Mar 1991. 56p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91014548. Source: OST!; NTIS; GPO Dep. 

The Culebra Dolomite Member, Rustler Formation, southeastern 
New Mexico, is characterized by a high fracture porosity. Bedding 
plane fractures are predominant, but vertical and high-angle frac- 
tures are also common. The information presented in this report for 
horizontal fractures shows that: horizontal water-bearing fractures 


in dolomite and calcite rock tend to occur in zones where clay and © 


quartz are concentrated, particularly along clay seams, and 
secondary minerals, primarily gypsum and some calcite, are pre- 
cipitated from solution onto the fracture surfaces. No suriaces of 
vertical or high-angle fractures that were clearly identifiable as 
water-bearing were discovered in the cores examined. 4 refs., 30 
figs., 7 tabs. 


22754 (SKB-TR-90-34) GEOTAB: User's guide. Version 
1.8.2. Swedish Nuclear Fuel and Waste Management Co., Stock- 
holm (Sweden). Oct 1990. 6i1p. Order Number DE91639715. 
Source: OST; NTIS (US Sales Only); INIS. 

This manual describes the general outlines, the everyday use 
and how to maintain and make chages in the Geodatabase sys- 
tem. 


22755 (SKB-TR-91-01) Description of geoiogical data in 
SKBs database GEOTAB. Sehistedt, S. (SGAB, Luleaa (Swe- 
den)); Stark, T. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). 24 Jan 1991. 68p. Order Number 
DE91639717. Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1977 the Swedish Nuclear Fue! and Waste Management 
Co, SKB, has been performing a research and development pro- 
gramme for final disposal of spent nuclear fuel. The purpose of the 
programme is to acquire knowledge and data of radioactive waste. 
Measurement for the characterisation of geological, geophysical, 
hydrogeological and hydrochemical conditions are performed in 
specific site investigations as well as for geoscientific projects. 
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Large data volumes have been produced since the start of the pro- 
gramme, both raw data and results. During the years these data 
were stored in various formats by the different institutions and com- 
panies that performed the investigations. It was therefore decided 
that all data from the research and development programme 
should be gathered in a database. The database, called GEOTAB, 
is a relational database. The database comprises six main groups 
of data volumes. These are: Background information, geological 
data, geophysical data, hydrological and meteorological data, 
hydrochemical data, and tracer tests. This report deals with geo- 
logical data and described the dataflow from the measurements at 
the sites to the result tables in the database. The geological inves- 
tigations have been divided into three categories, and each 
category is stored separately in the database. They are: Surface 
fractures, core mapping, and chemical analyses. (authors). 


22756 (UCID-21607) Pertormance implications of waste 
package emplacement orientation. Wilder, D.G. Lawrence Liver- 
more National Lab., CA (USA). May 1991. 31p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91015295. Source: OSTI; NTIS; INIS; GPO Dep. 

Emplacement borehole orientation directly impacts many aspects 
of the Engineered Barrier System (EBS) and interactions with the 
near field environment. This paper considers the impacts of 
orientation on the hydrologic portion of the environment and its in- 
teractions with the EBS. The hydrologic environment is considered 
from a conceptual standpoint, the numerical analyses are left for 
subsequent work. As reported in this paper, several aspects of the 
hydrological environment are more favorable for long term perfor- 
mance of vertically oriented rather than horizontally oriented Waste 
Packages. 19 refs., 15 figs. 


22757 (UCRL-JC—104764) Yucca Mountain near-field envi- 
ronment considerations tor engineered barrier system design 
and performance. Wilder, D.G. Lawrence Livermore National Lab., 
CA (USA). May 1991. 19p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. (CONF-910435-85: 2. 
annual American Nuclear Society (ANS) international high level ra- 
dioactive waste management conference, Las Vegas, NV (USA), 
28 Apr - 3 may 1991). Order Number DE91013493. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The United States Department of Energy (DOE) is investigating 
the suitability of Yucca Mountain (YM) as a potential site for the 
nation’s first High-Level Nuclear Waste Repository. This responsi- 
bility includes materials testing and selections, design criteria 
development, waste form characterizations, performance assess- 
ments, and Near-Field (NF) environment characterization. These 
areas of responsibility are interrelated and to a large extent depend 
on environmental conditions surrounding the EBS components. 
The focus of this paper is to discuss what is currently known about 
the NF environment, particularly those aspects whose interaction 
with EBS components have significant impacts on the performance 
of the EBS and its ability to contribute to the isolation of radioactive 
waste. Reference designs and design/processes assumptions are 
used to evaluate the expected NF environmental conditions. This 
report will not focus on providing parameter values but rather on 
the processes that influence those parameters and on the impacts 
of those parameters on the performance of EBS components. 
Where values are given, they should be viewed as typical of YM 
as a whole but not necessarily representative of the actual NF en- 
vironment conditions that surround the EBS components. 19 refs., 
6 figs. 


22758 (UCRL-JC—107180-Rev.1) Effect of ionizing radiation 
on the waste package environment: Revision 1. Reed, D.T. (Ar- 
gonne National Lab., !L (USA)); Van Konynenburg, R.A. Lawrence 
Livermore National Lab., CA (USA). May 1991. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48 
;W-31109-ENG-38. (CONF-910435—90-Rev.1: 2. annual American 
Nuclear Society (ANS) international high level radioactive waste 
management conference, Las Vegas, NV (United States), 28 Apr - 
3 may 1991). Order Number DE91015125. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The radiolytic production of nitrogen oxides, nitrogen acids and 
ammonia are discussed in relation to the expected environment in 
a high-level waste repository that may be constructed at the Yucca 
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Mountain site if it is found to be suitable. Both literature data and 
repository-relevant data are summarized for air-water vapor sys- 
tems. The limiting cases of a dry air and a pure water vapor gas 
phase are also discussed. Design guidelines and recommenda- 
tions, based solely on the potential consequence of radiation 
enhancement of corrosion, are given. 13 refs., 5 figs., 1 tab. 


22759 (UCRL-JC-107287) Mechanistic interpretation of 
glass reaction: Input to kinetic model development. Bates, J.K. 
(Argonne National Lab., IL (USA)); Ebert, W.L.; Bradley, J.P.; 
Bourcier, W.L. Lawrence Livermore National Lab., CA (USA). May 
1991. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-910435-91: 2. annual American 
Nuclear Society (ANS) international high level radioactive waste 
management conference, Las Vegas, NV (United States), 28 Apr - 
3 may 1991). Order Number DE91015143. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Actinide-doped SRL 165 type glass was reacted in J-13 ground- 
water at 90°C for times up to 278 days. The reaction was 
characterized by both solution and solid analyses. The glass was 
seen to react nonstoichiometrically with preferred leaching of alkali 
metals and boron. High resolution electron microscopy revealed 
the formation of a complex layer structure which became separated 
from the underlying glass as the reaction progressed. The forma- 
tion of the layer and its effect on continued glass reaction are 
discussed with respect to the current model for glass reaction used 
in the EQ3/6 computer simulation. It is concluded that the layer 
formed after 278 days is not protective and may eventually be- 
come fractured and generate particulates that may be transported 
by liquid water. 5 refs., 5 figs. , 3 tabs. 


22760 (UCRL-JC—107288) Molten sait processing of mixed 
wastes with oftgas condensation. Cooper, J.F. (Lawrence Liver- 
more National Lab., CA (USA)); Brummond, W.; Celeste, J.; 
Farmer, J.; Hoenig, C.; Krikorian, O.H.; Upadhye, R.; Gay, R.L.; 
Stewart, A.; Yosim, S. Lawrence Livermore National Lab., CA 
(USA). 13 May 1991. 15p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-910559-5: 10. an- 
nual international incineration conference: environmental concerns 
and controls, Knoxville, TN (USA), 13-17 May 1991). Order Num- 
ber DE91013518. Source: OST!; NTIS; INIS; GPO Dep. 

We are developing an advanced process for treatment of mixed 
wastes in molten salt media at temperatures of 700-1000°C. 
Waste destruction has been demonstrated in a single stage oxida- 
tion process, with destruction efficiencies above 99.9999% for 
many waste categories. The molten salt provides a heat transfer 
medium, prevents thermal surges. and functions as an in situ 
scrubber to transform the acid-gas forming components of the 
waste into neutral salts and immobilizes potentially fugitive materi- 
als by a combination of particie wetting, encapsulation and 
chemical dissolution and solvation. Because the offgas is collected 
and assayed before release, and wastes containing toxic and ra- 
dioactive materials are treated while immobilized in a condensed 
phase, the process avoids the problems sometimes associated 
with incineration processes. We are studying a potentially improved 
modification of this process, which treats oxidizable wastes in two 
stages: pyrolysis followed by catalyzed molten salt oxidation of the 
pyrolysis gases at ca. 700°C. 15 refs., 5 figs., 1 tab. 


22761 (USGS/OFR-90-355) Chemical analyses of water 
from selected wells and springs in the Yucca Mountain Area, 
Nevada and Southeastern California. Geological Survey, Denver, 
CO (USA). 1991. 74p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract Al08-78ET44802. Order Number 
DE91015225. Source: OSTI; INIS; NTIS; US Geological Survey, 
Books and Open-File Reports Section, Federal Center Box 25425, 
Denver, CO 80225-0425; GPO Dep. 

Chemical analysis of water samples from 279 wells and springs 
in the Yucca Mountain area are presented. Where data are avail- 
able, this report includes: site location expressed as Nevada 
Central Coordinates and latitude and longitude; source of data; 
name of analyzing laboratory; geologic unit from which water was 
obtained; lithology; water use; elevation of well or spring; well 
depth; depth to water; time pumped before taking the sample; 
yield; type of filtration; sampling method; data the sample was col- 
lected; and anion- cation balance. 15 refs., 6 figs., 10 tabs. 
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22762 (USGS/WRI-84-4091) Review of buried cystalline 
rocks of Eastern United States in selected hydrogeologic 
environments potentially suitable for isolating high-level ra- 
dioactive wastes. Davis, R.W. Geological Survey, Louisville, KY 
(USA). 1984. 48p. Sponsored by Geological Survey, Reston, VA 
(USA). Source: OSTI; USGS Open-File Services Section, Western 
Disribution Branch, Box 25425, Federal Center, Denver, CO 80225. 

Among the concepts suggested for the deep disposal of high- 
level radioactive wastes from nuclear power reactors is the 
excavation of a repository in suitable crystalline rocks overlain by a 
thick sequence of sedimentary strata in a hydrogeologic environ- 
ment that would effectively impede waste transport. To determine 
the occurrence of such environments in the Eastern United States, 
a review was made of available sources of published or unpub- 
lished information, using the following hydrogeologic criteria: The 
top of the crystalline basement rock is 1000 to 4000 feet below 
and surface, the crystalline rock is overlain by sedimentary rock 
whose lowermost part, at least, contains ground water with a 
dissolved-solids concentration of 10,000 milligrams per liter or 
more, shale or clay confining beds overlie the saline-water aquifer, 
and the flow system in the saline-water aquifer is known or deter- 
minable from presently available data. All of these hydrogeologic 
conditions occur in two general areas: (1) parts of Indiana, Ohio, 
and Kentucky, underlain by part of the geologic structure known as 
the Cincinnati arch, and (2) parts of the Atlantic Coastal Plain from 
Georgia to New Jersey. 34 refs., 4 figs. 


22763 (WHC-EP-—0125-3) Summary of radioactive solid 
waste received in the 200 Areas during calendar year 1990. 
Anderson, J.D.; McCann, D.C.; Poremba, B.E. Westinghouse Han- 
ford Co., Richland, WA (USA). Apr 1991. 124p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-87RL10930. 
Order Number DE91014691. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company manages and operates the 
Hanford Site 200 Areas radioactive solid waste storage and 
disposal facilities for the US Department of Energy-Richiand Oper- 
ations Office under contract ACO6-87RL10930. These facilities 
include radioactive solid waste disposal sites and radioactive solid 
waste storage areas. This document summarizes the amount of ra- 
dioactive materials that have been buried and stored in the 200 
Areas radioactive solid waste storage and disposal facilities since 
startup in 1944 through calendar year 1990. This report does not 
include solid radioactive wastes in storage or disposal in other ar- 
eas or facilities such as the underground tank farms. Unless 
packaged within the scope of Hanford Site radioactive solid waste 
acceptance criteria, liquid waste data are not included in this docu- 
ment. 10 refs., 1 tab. 


22764 (WHC-EP—0406) Ventilation flow recommendations 
tor Waste Tank 241-SY-101. Burgess, D.M.; Homan, J.L. Westing- 
house Hanford Co., Richland, WA (USA). Feb 1991. 115p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. Order Number DE91014688. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Radioactive waste stored in Waste Tank 241-SY-101 releases 
gases that contain hydrogen and nitrous oxide. Concerns have 
been raised about the possibility of a hydrogen burn event that 
might damage the tank, which in tum could be postulated to 
release radioactive materials into the environment. Several investi- 
gations are underway to evaluate methods to reduce the likelihood 
of a hydrogen burn event. One of these methods is to provide ad- 
ditional ventilation to the tank. This report documents analyses that 
show the effects of ventilation flow rates on hydrogen inventories in 
the tank. It also shows the resulting tank pressures if the hydrogen 
is assumed to burn in both air and inert gas atmospheres. A rec- 
ommended ventilation system flow rate, based on a managed risk 
approach, is provided. 5 refs., 16 figs., 9 tabs. 


22765 (WHC-SA-0990) Development of Hanford Site 
lysimeter facilities. Phillips, S.J. (Westinghouse Hanford Co., 
Richland, WA (USA)); Relyea, J.F.; Kemp, C.J.; Wing, N.R.; Camp- 
bell, M.D.; Gee, G.W.; Graham, M.J.; Kirkham, R.R.; Ruben, M.S. 
Westinghouse Hanford Co., Richland, WA (USA). Jan 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. (CONF-910270-62: Waste management '91; In- 
ternational symposium on lysimetry, Tucson, AZ (USA); Honolulu, 
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HI (USA), 24-28 Feb 1991; 23-25 jul 1991; CONF-910794—2). Or- 
der Number DE91014681. Source: OSTI; NTIS; INIS: GPO Dep. 

Lysimeters have been constructed at the Hanford Site near Rich- 
land, Washington, to quantify mechanisms that affect migration of 
radioactive and hazardous waste in geologic media. The history of 
design and construction of specific lysimeter facilities is summa- 
rized. Design criteria and construction specifications are also 
provided for comparison of facilities. 8 refs., 2 figs. 


22766 (WHC-SA-1044) Assessment of high-temperature 
thermal processes to treat mixed waste at the Hanford Site. 
Broomfield, B.J.; Fort, L.A. Westinghouse Hanford Co., Richland, 
WA (USA). May 1991. 22p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO6-87RL10930. (CONF-910559-6: 
10. annual international incineration conference: environmental 
concerns and controls, Knoxville, TN (USA), 13-17 May 1991). Or- 
der Number DE91014645. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper summarizes a study to evaluate thermal technologies 
for the treatment of Hanford Site radioactive and mixed wastes. 
Capital and operating costs of the alternate technologies were esti- 
mated and compared to the shred/grout operation currently 
planned for implementation. Results show a potential life cycle cost 
savings of $1,400,000,000 could be realized by use of a treatment 
technology that minimizes waste volume and yields to a stable 
waste form. The primary objective of this study was to evaluate 
technologies for the treatment of Hanford Site low-level, mixed 
solid wastes to meet regulatory criteria for disposal. To obtain a 
comprehensive perspective for performing this evaluation, the 
waste management requirements from cradle to grave were 
considered, including waste sampling and analysis, sorting, segre- 
gation, size reduction, treatment, posttreatment of residuals to 
meet disposal criteria, shipping, and final disposal. The costs and 
benefits of the alternate treatment technology (ies) were then to be 
compared to the shred/grout system currently planned for imple- 
mentation in the WRAP Facility. Wastes considered in the studies 
included all mixed, TRU, Class 3 and “Greater than Class 3” LLW, 
and nonradioactive hazardous waste. 15 refs., 12 figs., 2 tabs. 
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Refer also to citation(s) 22631, 22651, 22731, 22733, 22739, 
22756, 22759, 22765, 22784, 22788, 22790, 22791, 22795, 22800, 
22801, 22817, 23065, 23186, 23623, 23781, 24437, 24444, 24448, 
24465 


22767 (BNWL-B-105) Characterization of radioactive parti- 
cles in the 234-52 buliding ventilation systems: Interim report. 
Battelle Pacific Northwest Lab., Richland, WA (USA). Jun 1971. 
27p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91014848. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The Plutonium Finishing Plant at the Hanford site has a long his- 
tory of safe operation, and radioactive material release is controlled 
well within the established limits. The contribution of the various 
components of the exhaust system to the total emission may be 
helpful in delineating areas of potential gain or identifying potential 
trouble points within the system. A body of information has been 
published on the amounts and size distribution of plutonium parti- 
cles in various types of installations and in accidents situations, but 
little information is available on the nature of particles within the 
ventilation system of plutonium processing plants. The current 
study was undertaken to determine the distributions of aerodynam- 
ics sizes of plutonium-containing particles present in the 234-5Z 
gaseous effluents. The total concentration of plutonium as particu- 
lates was also to be determined. Obtaining size distribution data in 
terms of aerodynamic characteristics will generate information 
which can be directly used in existing dispersion and deposition 
models that can forecast spatial distribution and predict any build- 
up on the terrain. A second objective was to determine the amount 
and distribution of radioactivity associated with particles contributed 
by various components of the 234-5 building exhaust system. 13 
refs., 6 tabs. 


22768 (DOE/EA—-0447) Environmentai assessment for the 
demonstration of uranium-atomic vapor laser isotope separa- 
tion (U-AVLIS) et Lawrence Livermore National Laboratory. 
USDOE Assistant Secretary for Nuclear Energy, Washington, DC 
(USA). May 1991. 77p. Sponsored by USDOE. Washington, DC 
(USA). Order Number DE91013676. Source: OSTI; NTIS; GPO 
Dep. 

The U.S. Department of Energy (DOE), Office of Nuclear 
Energy, proposes to use full-scale lasers and separators to demon- 
strate uranium enrichment as part of the national Uranium-Atomic 
Vapor Laser Isotope Separation (U-AVLIS) Program. Demonstration 
of uranium enrichment is planned to be conducted in Building 490 
of the Lawrence Livermore National Laboratory (LLNL), near Liver- 
more, California in 1991 and 1992. The collective goal of the 
U-AVLIS Program is to develop and demonstrate an integrated 
technology for low-cost enrichment of uranium for nuclear reactor 
fuel. Alternatives to the proposed LLNL demonstration activity are 
no action, use of alternative LLNL facilities, and use of an alterna- 
tive DOE site. This EA describes the existing LLNL environment 
and surroundings that could be impacted by the proposed action. 
Potential impacts to on- site and off-site environments predicted 
during conduct of the Uranium Demonstration System (UDS) at 
LLNL and alternative actions are reported in this EA. The analysis 
covers routine activities and potential accidents. 81 refs., 8 figs., 6 
tabs. 


22769 (DOE/EA-0448) Demonstration of Uranium-Atomic 
Vapor Laser Isotope Separation (U-AVLIS) at Oak Ridge, 
Tennessee: Environmental assessment. USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (USA). May 1991. 
127p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91013677. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The US Department of Energy (DOE), Office of Nuclear Energy, 
proposes to demonstrate two uranium-metal based chemical pro- 
cesses as part of the national Uranium Atomic Vapor Laser Isotope 
Separation (U-AVLIS) program. Demonstrations of uranium metal- 
based processes would be conducted at Building K-1037 of the 
Oak Ridge Gaseous Diffusion Plant (ORGDP) site (also known as 
the K-25 site) in Oak Ridge, Tennessee, during the period 1991 
through 1994. This EA describes the resources in the existing envi- 
ronment of ORGDP that could be impacted by the proposed action. 
A complete description of the ORGDP environment is provided in 
an EA prepared for past gaseous diffusion operations at the site 
(US Department of Energy, Environmental Assessment of the Oak 
Ridge Gaseous Diffusion Plant Site), and in the Site Development 
and Utilization Report for the ORGDP. The results of an analysis of 
the potential for impacts to various environmental resources ex- 
pected from the proposed demonstrations at ORGDP are reported 
in this EA to provide the basis for a decision on whether or not an 
Environmental impact Statement (EIS) is needed. The analysis fo- 
cuses on the effects of project construction, operation of the feed 
conversion and product conversion systems, decommissioning, cu- 
mulative impacts. 52 refs., 18 figs., 10 tabs. 


22770 (DOE/EA-0489) Engineering evaluation/cost analy- 
sis for the proposed decontamination of properties in the 
vicinity of the Hazelwood interim Storage Site, Hazelwood, 
Missouri — environment assessment. Picel, M.H. (Argonne Na- 
tional Lab., IL (USA). Environmental Assessment and Information 
Sciences Div.); Peterson, J.M.; Williams, M.J. Argonne National 
Lab., IL (USA). Environmental Assessment and Information Sci- 
ences Div.; Bechtel National, Inc., Oak Ridge, TN (USA). May 
1991. 80p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91014301. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE), under its Formerly Utilized 
Sites Remedial Action Program (FUSRAP), is implementing a 
cleanup program for three groups of properties in the St. Louis, 
Missouri, area. None of the properties is owned by DOE, but each 
property contains radioactive residues from federal uranium- 
processing activities conducted at the SLDS during and after World 
War Il. This engineering evaluation/cost analysis (EE/CA) report 
has been prepared to support the interim cleanup measures for the 
contaminated properties in the Hazelwood and Berkeley, Missouri 
area. The near-term cleanup measures that may be necessary at 
the vicinity properties are evaluated in the main body of this report. 
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Because of the range of active land uses in the Hazelwood and 
Berkeley areas and because of the extent of contamination on 
public and private properties. the potential exists for disturbance 
and spreading of soil contamination. Specifically. implementation of 
the proposed action would allow DOE to remove, transport. and 
safely store contaminated soils from properties where other activi- 
ties (not involving DOE) are likely to result in either spreading 
contamination or otherwise complicating ultimate cleanup mea- 
sures. 25 refs., 4 figs.. 6 tabs. 


22771 (EGG-ESQ-9674) Nonradiological Liquid-Effiuent 
Monitoring Program: FY 1991 first-quarter report. Peterson- 
Wright, L.J.; Meachum, T.R. EG and G Idaho, Inc., Idaho Falis. iD 
(USA). May 1991. 179p. Sponsored by USDOE, Washington 
DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91014158. Source: OSTI: NTIS: GPO Dep. 

A monitoring program for nonradioactive parameters and pollu- 
tants in liquid effluents was initiated in October 1985 for facilities 
operated by EG&G Idaho, Inc., for the US Department of Energy 
(DOE) at the Idaho National Engineering Laboratory (INEL). Moni- 
toring results for 12 liquid-effluent streams from first quarter fiscal 
year 1991 (October 1990 through December 1990) are presented. 
5 tabs. 


22772 (EGG-WTD-9336) Transuranic contamination con- 
trol using electrostatic curtain (proof-of-principle experiments). 
Meyer, L.C. EG and G Idaho, Inc., Idaho Falls, ID (USA). Nov 
1990. 97p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO7-761D01570. Order Number DE91014167. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of proof-of-principle experiments 
for using electrostatic curtains (ESCs) as a transuranic (TRU) con- 
tamination control technique. The TRU contaminants controlled 
included small (micron to submicron) particles of plutonium and 
americium compounds associated with defense related waste. A 
series of four experiments were conducted, with the first two exper- 
iments using uncontaminated idaho National Engineering 
Laboratory (INEL), soil, and third and fourth experiments using con- 
taminated soil containing plutonium-239 and americium-241 (from a 
mixture of Rocky Flat Plant contaminated soil and INEL uncontami- 
nated soil). All experiments were conducted inside a giove box in 
which electrically charged metal plates and fabric coupons were 
piaced. The data for these experiments consisted of the mass of 
dust collected on the various sample coupons, plates, and filers; 
radiochemical analysis of selected dust samples; and photographs 
from the scanning electron microscope. The conclusion is the ESC 
has potential as a contamination control technique. Because of the 
positive charge of plutonium and americium particles, these parti- 
cles were strongly attracted to plates with a negative charge, with 
some plutonium attaching to negatively charged dust particies on 
positive plates. The trend was for radioactivity per gram to increase 
as the particle size decreased. 4 rets., 23 figs., 36 tabs. 


22773 (HW-29603-Del.) Data om xenon releases ai Han- 
ford. Bennett, C.A. Hanford Works, Richland, WA (USA). 12 Oct 
1953. 27p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91015076. Source: 
OSTI; NTIS; GPO Dep. 

Data on the individual releases of xenon 131 and xenon 133 
from Hanford dissolvers over the period from July 1, 1952 to July 
1, 1953 are given. In addition, the cumulative amounts resulting 
from such dissolution are given as of the end of each month. (SM) 


22774 (HW-30145) Hanford release caiculations. Sennett, 
C.A. General Electric Co., Richland, WA (USA). Hanford Atomic 
Products Operation. 1 Dec 1953. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91015078. Source: OSTI; NTIS; GPO Dep. 

This report gives both krypton and xenon release data for the 
Hanford Atomic Products Operation for the period from 12:40 p.m., 
October 15, 1953 to 8:32 a.m., October 25, 1953. All results are 
reported to two decimal places and are coded in a manner previ- 
ously used for individual krypton releases. 


22775 (HW-30258) Further deta on xenon releases at Han- 
ford. Bennett, C.A. General Eiectric Co., Richland, WA (USA). 
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Hanford Atomic Products Operation. 11 Dec 1953. 10p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC06- 
76RL01830. Order Number DE91015117. Source: OSTI, NTIS (US 
Sales Only): GPO Dep. 

The appended reports continue the data on both individual and 
cumulative xenon releases through July, August, and September, 
1953. Also appended are individual releases for June, 1952, which 
were inadvertently omitted from the reference document. The form 
in which the data are reported was described in detail in the refer- 
ence document. 


22776 (PNL-7646) Evaiuations of the effects of the 
Columbia River on the unconfined aquifer beneath the 100-N 
Area. Gilmore, T.J.: Borghese, J.V.; Newcomer, D.R. Pacific North- 
west Lab., Richland, WA (USA). May 1991. 128p. Sponsored by 
USDOE. Washington, DC (USA). DOE Contract ACO6-76RL01830. 
Order Number DE91013626. Source: OSTI; NTIS; GPO Dep. 

This study continued a previous study characterizing the effects 
of river stage and waste-water discharges on the unconfined 
aquifer under the 1301-N facility in the 100-N Area of the Hanford 
Site. The current study examined the effects of river stage and 
waste-water discharges under the larger 100-N Area. River levels 
were statistically correlated with water-level data from 12 wells in 
the 100-N Area, and the influences of regional water-table changes 
were evaluated. The study was conducted between April and 
November 1990. Water-table elevations in the 100-N Area de- 
creased throughout the study, dropping below the depths of some 
wells. During peak river stage in June the river level rose above 
water levels in several wells, causing a reversal in the hydraulic 
gradient and implying flow from the river into the aquifer. Such a 
reversal of flow could significantly influence travel times and paths 
of contaminants moving through the aquifer from the waste-water 
facilities. During high river stage, daily river-level fluctuations corre- 
lated with water levels in wells as far as 750 ft from the river shore. 
Seasonal! river fluctuations correlated with water levels in wells ap- 
proximately 1000 ft from the river shore. 10 rets., 7 figs., 4 tabs. 


22777 (PNL-7693) Water-table elevations on the Hantord 
Site, 1990. Newcomer, D.R.; Pohlod, K.D.; McDonald, J.P. Pacific 
Northwest Lab., Richland, WA (USA). Jun 1991. 54p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 
Order Number DE91015256. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory prepared water-table maps of 
the US Department of Energy's Hanford Site for June 1990 trom 
water-level elevations measured in 224 wells across the Hanford 
Site. The greatest changes in the elevation of the water table at 
Hanford occurred beneath the decommissioned U Pond, 200-East 
Area, the 100-N Area, the 1100 and 3000 Areas, and near the 
Columbia River. The elevation of the ground-water mound beneath 
the decommissioned U Pond continued to decline, decreasing as 
much as 0.8 m (2.6 ft) between December 1989 and December 
1990. This decline has been observed in wells in much of the 
adjacent 200-Wesi Area and is primarily the result of continued dis- 
sipation of the ground-water mound beneath U Pond since it was 
deactivated in 1984. 21 refs., 12 figs. 


22778 (UCRL-CR-107281) Equal-hazard response spectra 
for Lawrence Livermore National Laboratory: Final report. 
Lawrence Livermore National Lab., CA (USA); Geomatrix Consul- 
tants, Inc., San Francisco, CA (USA). [1990]. 32p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91013925. Source: OSTI; NTIS; GPO Dep. 

in 1985 a set of equal-hazard response spectra were developed 
for Lawrence Livermore National Laboratory from the results of 
probabilistic seismic hazard analyses. These analyses were con- 
ducted using the characterization of the seismic potential of the 
Livermore Valley developed by Lawrence Livermore National Labo- 
ratory personnel. The equal-hazard spectra were developed by 
examining the relative contributions of various magnitude events to 
the hazard for peak ground acceleration and developing the appro- 
priate spectral shapes to attach to the peak accelerations 
corresponding to four selected return periods. The variation of re- 
sponse spectral ordinates as a function of earthquake magnitude 
and distance-to-rupture were based on studies defining spectral 
shapes and limited work defining the effect of magnitude on spec- 
tral ordinates. Since that time a number of researchers have 





published sets of attenuation relationships for response spectral or- 
dinates. This report presents a recalculation of the equal-hazard 
response spectra using these more recent spectral ordinate attenu- 
ation relationships. The seismicity parameters (seismic source 
location, fault geometry, earthquake recurrence tests, and maxi- 
mum magnitudes) used in the recalculation are those developed 
for the original study augmented by consideration of alternative 
models for the relative frequency of various magnitude earth- 
quakes. 11 refs., 19 figs., 1 tab. 


22779 (Y/Sub—90-99005V/2) Documentation report for the 
1989 monitor well plugging and abandonment program, Oak 
Ridge Y-12 Plant. Oak Ridge Y-12 Plant, TN (USA); ERC Environ- 
mental and Energy Services Co., Knoxville, TN (USA). Apr 1991. 
97p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91013291. Source: OSTI; 
NTIS; GPO Dep. 

This report documents the 1989 weil plugging and abandonment 
activities at the Y-12 Plant in Oak Ridge, Tennessee. Twenty-one 
monitoring and investigation wells were plugged and abandoned 
during the period from January 1989 through December 1989. 
ERC Environmental and Energy Services, Co. (ERCE) (formerly 
the EDGe Group) supervised and documented the well plugging 
and abandonment activities and monitored for health and safety 
concerns. The wells were decommissioned for several reasons. 
They were either no longer needed as groundwater monitoring or 
investigation wells or were is the way of construction or site clo- 
sure and post closure activities (CAPCA). The wells were plugged 
and abandoned according to the procedures outlined by Haase 
and Gillis (1989). 2 refs., 1 fig., 3 tabs. 
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Refer also to citation(s) 22632, 22644, 22647, 22674, 22675, 
22682, 22685, 22687, 22692, 22768, 22824, 22835, 23144, 23148, 
23186, 23220, 23784, 24444, 25077 


22780 (ANUCP-72892) Role of risk assessment in remedi- 
ation of contaminated sites. Devgun, J.S. Argonne National Lab.., 
IL (United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-9106239—1- 
Vugraphs: 11. International Association for Impact Assessment 
(IAIA) annual meeting, Champaign, IL (United States), 7-11 Jun 
1991). Order Number DE91015205. Source: OSTI; NTIS; GPO 
Dep. 

Even though risk assessment is an essential consideration in re- 
mediation projects involving radioactive or hazardous waste sites, 
its role is often unclear and it is not fully utilized in the decision 
making process. Risk assessment is an integral part of the remedi- 
ation process and should play an important role from beginning to 
end, i.e., from planning stages to verification survey after the 
cleanup. A conceptual mode! with complete pathways of exposure 
and based on site-specific conditions is key to a successful risk as- 
sessment. A baseline comparison with existing standards 
determines, along with other factors, whether a site requires reme- 
diation. Risk assessment plays a role in setting priorities between 
sites and in setting cleanup standards for a site for certain contam- 
inants. Matching of the extensiveness and effectiveness of 
remediation to the degree of risk is important in the decision mak- 
ing process. Often the applicabie technologies can be screened 
through risk assessment and the potential remedial alternatives 
evaluated in terms of risk reduction. After a remedial action is com- 
plete, its effectiveness can be judged via verification surveys and 
any predicted future risk from residual concentrations of contami- 
nants left at the site. This paper provides an overview of the risk 
assessment process, its role in remediation projects, and the 
generic methodology for risk assessment. 3 refs., 1 fig. 


22781 (ANL/CP-72978) Development of a Wasie Minimize- 
tion Plan at Argonne National Laboratory. Peters, R.W.; Thuot, 
J.R. Argonne National Lab., IL (USA). [1991]. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9106204—1: 23. mid-Atlantic industrial waste conference, 
Pittsburgh, PA (USA), 4-7 Jun 1991). Order Number DE91014003. 
Source: OSTI; NTIS; GPO Dep. 
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In response to US Department of Energy (DOE) Executive Or- 
ders, Argonne National Laboratory (ANL) has deveioped a Waste 
Minimization Plan for implementation at the Laboratory. An integral 
part of this Plan is the pilot demonstration of the Plan in selected 
Divisions of the Laboratory. The primary objective of this program 
is to cost- effectively reduce the generation of all types of wastes 
at ANL, including hazardous radioactive, mixed, and nonhazardous 
wastes. The Waste Minimization Plan utilizes a waste minimization 
assessment as a systematic procedure to determine opportunities 
and potential to eliminate or reduce waste. To facilitate these as- 
sessments, a computerized, bar-code-based waste tracking system 
will be developed and implemented at ANL to track hazardous 
wastes from the point of generation to ultimate disposal. This 
paper describes the development and evolution of this Waste Mini- 
mization Plan at ANL. 2 refs., 3 figs. , 3 tabs. 


22782 (DOE/EH-0195) Environmental Audit, Weldon 
Spring Site Remedial Action Project. USDOE Assistant Secre- 
tary for Environment, Safety, and Health, Washington, DC (USA). 
Office of Environmental Audit. Jun 1991. 217p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91014549. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the Environmental Baseline 
Audit of DOE’s Weldon Spring Site Remedial Action Project (WSS- 
RAP), located in St. Charles, Missouri. The purpose of the 
Environmental Baseline Audit is to provide the Secretary of Energy 
with concise information pertaining to the following issues: (1) 
compliance status with applicable environmental regulations (with 
the exception of National Environmental Policy Act [NEPA] require- 
ments); (2) adherence to best management and accepted industry 
practices; (3) DOE vuinerabilities and liabilities associated with 
compliance status, environmental conditions, and management 
practices; (4) root causes of compliance findings (CF) and best 
management practice (BMP) findings; (5) adequacy of environmen- 
tal management programs and organizations; and (6) noteworthy 
practices. This information will assist DOE in determining patterns 
and trends in environmental compliance, BMPs, and root causes, 
and will provide the information necessary for line management to 
take appropriate corrective actions. 6 figs., 11 tabs. 


22783 (DOE/OR-23701-02.2) Engineering evaluation/cost 
analysis for decontamination at the St. Louis Downtown Site, 
St. Louis, Missouri. Picel, M.H. (Argonne National Lab., IL 
(USA)); Hartmann, H.M.; Nimmagadda, M.R.; Williams, M.J. Ar- 
gonne National Lab., IL (USA). May 1991. 65p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
Order Number DE91014175. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) is implementing a cleanup 
program for three groups of properties in the St. Louis, Missouri, 
area: the St. Louis Downtown Site (SLDS), the St. Louis Airport 
Site (SLAPS) and vicinity properties, and the Latty Avenue Proper- 
ties, including the Hazelwood Interim Storage Site (HISS). The 
general location of these properties is shown in Figure 1; the prop- 
erties are referred to collectively as the St. Louis Site. None of the 
properties are owned by DOE, but each property contains radioac- 
tive residues from federal uranium processing activities conducted 
at the SLDS during and after World War 2. The activities ad- 
dressed in this environmental evaluation/cost analysis (EE/CA) 
report are being proposed as interim components of a comprehen- 
sive cleanup strategy for the St. Louis Site. As part of the 
Department's Formerly Utilized Sites Remedial Action Program 
(FUSRAP), DOE is proposing to conduct limited decontamination in 
support of proprietor-initiated activities at the SLDS, commonly re- 
ferred to as the Mallinckrodt Chemical Works. The primary goal of 
FUSRAP activity at the SLDS is to eliminate potential environmen- 
tal hazards associated with residual contamination resulting from 
the site's use for government-funded uranium processing activities. 
17 refs., 3 figs., 5 tabs. 


22784 (DOE/RL-88-41-Rev.1) 2101-M Pond closure plan: 
Revision 1. USDOE Richland Operations Office, WA (USA). Mar 
1991. 776p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91014716. Source: OSTI; NTIS; GPO Dep. 

This document describes activities for the closure of a surface 
impoundment (2101-M Pond) operated by the US Department of 
Energy—Richland Operations Office (DOE-RL) and co-operated by 
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the Westinghouse Hanford Company (Westinghouse Hanford). Al- 
though the US Government holds legal title to this facility, the 
DOE-RL, for the purposes of defining Resource Conservation and 
Recovery Act of 1976 (RCRA) facilities, is considered the legai 
owner of the facility under existing US Environmenta! Protection 
Agency (EPA) interpretive regulations (EPA 1986f). The 2101-M 
Pond will be closed in accordance with the requirements of the 
Hanford Federal Facility Agreement and Consent Order. 90 refs., 
30 figs., 28 tabs. 


22785 (EGG-WTD-9291-Rev.1) A summary of the environ- 
mental restoration program retrieval demonstration project at 
the idaho National Engineering Laboratory: Revision 1. Mc- 
Quary, J. EG and G Idaho, Inc., Idaho Falls, ID (USA). Feb 1991. 
55p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91014168. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report provides 2 summary of the Environmental Restora- 
tion Program's Retrieval Demonstration Project at the Idaho 
National Engineering Laboratory. This project developed concepts 
for demonstrating facilities and equipment for the retrieval of buried 
transuranic mixed waste at the INEL. included is a brief assess- 
ment of the viability, cost effectiveness, and safety of retrieval 
based on the developed concept. Changes made in Revision 1 re- 
flect editorial changes only. 31 refs., 1 fig. 


22786 (EMO-1033-Vol.1) Evaluation of the Hanford RI/FS 
cost projections: Volume 1 of 2. Pacific Northwest Lab., Rich- 
land, WA (USA). Environmental Management Operations. Jun 
1991. 53p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91014853. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy-Richland Operations (DOE-RL) 
tasked the Environmental Management Operations (EMO) to 
review the cost estimates and implementation process for the Han- 
ford Remedial Investigation/Feasibility Study (RI/FS) Program as 
defined by the Hanford RCRA/CERCLA Past Particles Cost Model. 
The purpose of the review was to determine if there were opportu- 
nities to reduce the Ri/FS costs at Hanford, with a focus on the 
approach being taken at Hanford to implement and complete the 
RVFS process. Three specific tasks comprised the review. The first 
focused on the cost mode! assumptions to assess whether the as- 
sumptions and resulting estimates were representative of the cost 
of performing work at Hanford. The second involved a detailed re- 
view of the regulatory and other driving forces that define the 
scope and approach to be taken at Hanford. The purpose of the 
review was to develop recommendations on changes what would 
help streamline the past practices process and reduce the cost and 
schedule. The third (Task 1C) provided a review of the scope and 
approach planned for two operable units (OUs), 100-HR-1 and 
100-HR-3, as contained in their detailed draft RI/FS work plans. 
These work plans were reviewed for appropriate application of and 
conformance to the regulations and other requirements examined 
in the first two tasks. 4 refs. 


22787 (EMO-1033-Vol.2) Evaluation of the Hanford RI/FS 
cost projections: Appendixes, Volume 2 of 2. Pacific Northwest 
Lab., Richland, WA (USA). Environmental Management Opera- 
tions. Jun 1991. 215p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91014854. Source: OST!; NTIS; GPO Dep. 

The US Department of Energy-Richland Operations (DOE-RL) 
tasked the Environmental Management Operations (EMO) to 
review the cost estimates and implementation process for the Han- 
ford Remedial Investigation/Feasibility Study (RI/FS) Program as 
defined by the Hanford RCRA/CERLA Past Practices Cost Models. 
The purpose of the review was to determine if there were opportu- 
nities to reduce the RI/FS costs at Hanford, with a focus on the 
approach being taken at Hanford to implement and complete the 
RI/FS process. This volume contains 4 appendices for the evalua- 
tion of the Hanford RI/FS Cost Projections. 


22788 (EPA-600/8-91/008) Characterizing soils for haz- 
ardous waste site assessments. Breckenridge, R.P. (idaho 
National Engineering Lab., Idaho Falls, ID (USA)}; Keck, J.F.; 
Williams, J.R. Environmental Protection Agency, Washington, DC 
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(USA). Office of Solid Waste and Emergency Response. [1991]. 
16p. Sponsored by Environmental Protection Agency, Washington, 
DC (USA). DOE Contract AC07-761D01570. (MISC-91025). Order 
Number DE91014097. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to provide guidance to Remedial 
Project Managers (RPM) and On-Scene Coordinators (OSC) 
concerning soil characterization data types required for decision- 
making in the CERCLA RI/FS process related to risk assessment 
and remedia! alternative evaluation for contaminated soils. The 
information presented in this paper is a compilation of current infor- 
mation from the literature and from experience combined to meet 
the purpose of this paper. This paper addresses two concerns re- 
lated to soil characterization for CERCLA remedial response. The 
first concern is the applicability of traditional soil classification 
methods to CERCLA soil characterization. The second is the iden- 
tification of soil characterization data types required for CERCLA 
risk assessment and analysis of remedial alternatives. These con- 
cerns are related, in that the Data Quality Objective (DQO) process 
addresses both. The DQO process was developed, in part, to as- 
sist CERCLA decision-makers in identifying the data types, data 
quality, and data quantity required to support decisions that must 
be made during the RI/FS process. This process as it relates to 
CERCLA soil characterization is discussed in the Data Quality Ob- 
jective section of this paper. 99 refs., 2 figs., 4 tabs. 


22789 (ES/ER/TM—1) Applicable or relevant and appropri- 
ate requirements (ARARs) for remedial actions at the Oak 
Ridge Reservation: A compendium of major environmental 
laws. Etnier, E.L.; Weaver, R.S. Oak Ridge National Lab., TN 
(USA). Jul 1991. 62p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. Order Number 
DE91015490. Source: OSTI; NTIS; GPO Dep. 

Section 121 of CERCLA specifies that remedial action for 
cleanup of hazardous substances must comply with applicable or 
relevant and appropriate requirements (ARARs) or standards under 
federal and state environmental laws. The US Department of En- 
ergy (DOE) Oak Ridge Reservation (ORR) was listed by the US 
Environmental Protection Agency (EPA) on the National Priorities 
List on November 21, 1989, effective December 21, 1989. This re- 
port supplies a preliminary list of available federal and state 
ARARs that might be considered for remedial response at ORR. A 
description of the terms “applicable” and “relevant and appropriate” 
is provided, as well as definitions of chemical-, location-, and 
action specific ARARs. ARARs promulgated by the federal govern- 
ment and by the state of Tennessee are listed in tables. In 
addition, the major provisions of the Resource Conservation and 
Recovery Act, Safe Drinking Water Act, Clean Water Act, Clean Air 
Act, and other acts, as they apply to hazardous waste cleanup, are 
discussed. In the absence of ARARs, CERCLA §121 provides for 
the use of nonpromuigated federal criteria, guidelines, and advi- 
sories in evaluating the human risk associated with remedial action 
alternatives. Such nonpromulgated standards are classified as “to- 
be-considered” guidance. A discussion of available guidance is 
given, and human health effects data are tabulated. Summary ta- 
bles list the available federal standards and guidance information. 
43 rets., 12 tabs. 


22790 (ES/ER/TM-2) Remedial action measures. Swindle, 
D.W. Jr. Oak Ridge National Lab., TN (USA). Sep 1990. 29p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91015059. Source: OSTI; 
NTIS; GPO Dep. 

During the first decades of its existence, the Department of En- 
ergy (DOE) and its predecessor agencies created a legacy of waste 
management and disposal practices that, although meeting or ex- 
ceeding accepted standards at the time, are no longer publicly, 
environmentally, or socially acceptable. These practices have been 
proven to have contaminated the air, soil, and groundwater, all of 
which are the essence of our environment. DOE is now engaged in 
an aggressive program, in cooperation with state and federal regu- 
latory agencies and with public input, to remediate or restore the 
environment. The DOE Environmental Restoration Program is con- 
cerned with the assessment and cleanup of sites and facilities that 
are no longer a part of active operations. To accomplish this envi- 
ronmental restoration, remedial action measures will be employed 





to address and resolve this legacy. This paper provides some 
background on how the environmental contamination occurred and 
describes the scope of DOE's environmental restoration challenge. 
The DOE generalized pian for remediation of its sites and facilities 
is also presented; this plan cites three measures for remediation: 
(1) no action; (2) containment; and (3) retrieval, treatment, storage, 
and disposal. In the summary, candidate remediation measures, 
the remediation process, and associated radiological assessment 
issues are described. 2 refs., 10 figs., 2 tabs. 


22791 (HW-9084) Health instrument Department report for 
month of February 1948. Parker, H.M. Hanford Works, Richland, 
WA (USA). 29 Feb 1948. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO6-76RL01830. Order Number 
DES1015062. Source: OSTI; NTIS; GPO Dep. 

Operations of the Health instrument Department of Hanford for 
February 1948 are outlined in this report. Topics covered include 
reading of dosemeters (badges and pencils); monitoring of air, wa- 
ter, and plants; contamination incidents; and bioassays. (SM) 


22792 (HW-9443) Health Instrument Depertment report for 
month of March 1948: Rough draft. Parker, H.M. Hanford Works, 
Richland, WA (USA). 31 Mar 1948. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91015063. Source: OSTI; NTIS; GPO Dep. 

By this time, the entire 200-E Area has been surveyed. This was 
done by emergency ordering of additional instruments, promptly 
supplied by the AEC Instrument Branch, Oak Ridge, and by the 
assignment of all possible H.|. men to the task. Attempts to further 
expedite the work by loans of personne! from other departments 
were unsuccessful. The second section of the H.!. Training School 
was postponed indefinitely in order to concentrate on the above 
work. There was no known instance of overexposure of personnel. 
Seven incidents were investigated under the Special Hazards 
Class 1 system. These included three improper entries into Radia- 
tion Danger Zones, two instances of hand contamination, one of 
laboratory floor contamination, and one error in Canyon sampling. 


22793 (HW-10698) Health Instrument Divisions monthly 
report, July 1948: Rough draft. Parker, H.M. Hanford Works, 
Richiand, WA (USA). 30 Jul 1948. 28. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. Order 
Number DE91015064. Source: OST}; NTIS; GPO Dep. 

The force increased by thirteen. There was one Class | Special 
Hazards incident, with no serious consequence involved. All per- 
sonnel exposures were within limits. In the Operational Division, 
work loads and survey findings were normal. No unusual or unex- 
pected situations developed during the startup of the 100-B Pile. 
Several air samples in the Metal Fabrication area again indicated 
overtolerance uranium concentrations. In the Control and Develop- 
ment Section, samples of water, air and vegetation showed the 
normal pattern for environmental hazard. The bioassay program 
showed two resample results above the warning limit for the pluto- 
nium excretion test. These two will be resampled and carefully 
checked again. Uranium content of three samples exceeded 10 ug 
U/liter. Biological monitoring of mammals and fish proceeded with- 
out special incident. 


22794 (HW-11000) Health instrument Divisions monthly 
report, August 1948: Rough draft. Parker, H.M. Hanford Works, 
Richland, WA (USA). 31 Aug 1948. 29p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. Order 
Number DE91015065. Source: OSTI; NTIS; GPO Dep. 

The force increased by eight. There were four Special Hazards 
incidents. One involved plutonium contaminated skin. One class Il 
incident occurred with the overexposure of four workers to beta ra- 
diation in the melt plant. In the occupational division, heavy work 
loads continued to push to the limit the manpower currently avail- 
able. Survey findings were normal except in a few instances where 
substandard contamination contro! was apparent. In the contro] and 
development section, no abnormal conditions were detected in the 
routine water, air and vegetation sampling program. The bioassay 
analyses showed no results above the warning limit for the pluto- 
nium excretion tests. Uranium content of thirteen samples 
exceeded 20 ng u/liter. In the Biology Division, monitoring of mam- 
mals and fowls proceeded without incident. Trout fingerlings in the 
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aquatic laboratory were seriously affected by bacterial and proto- 
zoan disease which masked any biological effects produced by the 
effluent water. Radiological surveys of the Columbia River, discon- 
tinued last April, were started again along with the initial study in a 
series of biological food chain investigations. 


22795 (HW-11507) Health Instrument Divisions monthly 
report, October 1948: Rough draft. Parker, H.M. Hanford Works, 
Richland, WA (USA). 31 Oct 1948. 30p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. Order 
Number DE91015066. Source: OSTI; NTIS; GPO Dep. 

Operations of the Health Instrument Division for October 1948 
were reported. Topics covered included personnel changes; 
dosimeter readings; radiation exposure of personnel; releases of 
radioactive effiuents to the environment; and bioassay work. (SM) 


22796 (HW-24928-E) Radiological Sciences Department 
report for the month of June 1952. Parker, H.M. Hanford Works, 
Richland, WA (USA). 7 Jul 1952. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91015072. Source: OSTI; NTIS; GPO Dep. 

There were two Class 2 and five Class 1 radiation incidents, 
Both Class 2 incidents involved substantial exposure to limited por- 
tions of the finger. No injury detectable by conventional methods is 
to be anticipated. One of the Class 1 incidents related to a new 
emission of large particles from the Rodax stack. Although no in- 
jury was known to have resulted, the customary uncertainties of 
particle problems were again involved. There were high particle 
counts in the region of Boise, Idaho, Lewiston, idaho, Lewiston, 
Idaho, and Great Falls, Montana, in the early part of the month. 
The origin of this phenomenon was unknown. In other phases of 
the hazard control program, no unusual items were reported. Bio- 
physics and biology research activities progressed satisfactorily. In 
particular, the vital experiment on chronic absorption of plutonium 
from drinking water approached completion, with provisional results 
that the current permissible limit may be safely increased, leading 
to eventual major savings in engineering costs. 


22797 (HW-26047-E) Radiological Sciences Department 
report for month of October 1952. Parker, H.M. Hanford Works, 
Richland, WA (USA). 7 Nov 1952. 19p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91015074. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the activities of the Radiological Sci- 
ences Department. Four Class | radiation incidents and one Class 
li ineicient were reported. In no case was the exposure of sufficient 
degree to cause concern. There were additional losses of person- 
nel despite forecast requirements in the contrary direction. In some 
areas of activity, a critical shortage of manpower resulted. In gen- 
eral monitoring, the most noteworthy incident was the eastward 
movement of ground water under the separations areas, due to the 
loading of the ground water mound by the Redox process. This 
movement, which may eventually be alleviated by some recent 
novel proposals for recycling, may affect disposal practices. In 
research and development, the investigations proceeded satistacto- 
rily. Completed was a study of the emission of soft gamma and 
x-radiation from metal pieces, which can now be applied to a revi- 
sion of handling practices. 


22798 (HW-30130-E) Radiological Sciences t 
report for month of November 1953. Parker, H.M. Hanford 
Works, Richland, WA (USA). 3 Dec 1953. 22p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 
Order Number DE91015077. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the activities of the Radiological Sci- 
ences Department. Twenty six informal, six Class | and two Class 
ll radiation incidents were recorded. The average daily emission of 
131 was restored to approved limits. Research and development 
items included satisfactory proof of the essential invariability of plu- 
tonium salt uptake over a wide range of concentration, and further 
reduction in the plating out area for trace amounts of plutonium 
that will notably improve the bioassay service. 


22799 (HW-37658-E) Radiological Sciences Department 
report for month of June 1955. Parker, H.M. General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 5 
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Jul 1955. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91015120. Source: 
OSTI; NTIS (US Sales Only): GPO Dep. 

Thirty-seven informal, twelve Class 1 and one Class 2 radiation 
incidents were recorded. The Class 2 incident involved a hand ex- 
posure of about 25 rads. Included in the Class 1 tota! were three 
cases of failure to wear personnel meters; an active communica- 
tions program on meter wearing has siarted. The 1’ 
contamination situation improved as expected in summer meteoro- 
logical conditions, rather than from any appreciabie reduction in 
emission. Two bioassay cases showed apparent depositions of 
plutonium between 90% and 100% of the permissible limit. If con- 
firmed at this level, they will be the highest on record, originating at 
Hanford. This is of major concern because neither case has been 
specifically identified with a known exposure incident. Substantial 
savings in the contaminated laundry resulted from fieki develop- 
ment work. This type of study is to be considerably amplified in the 
near future. Good progress is reported in several phases of the 
assignment to establish maximum reactor operation with reactor ef- 
fluent discharged into the Columbia River. The whole concept of 
radiation protection by isotopic dilution of noxious effluents is under 
careful scrutiny. On the whole, it appears that, under most practical 
conditions, isotopic dilution is a futile procedure. Development of a 
general theory to cover all cases is being attempted. 


22800 (HW-39674) Radiation Monitoring Unit Radiologic! 
Sciences Department: Monthly report, October, 1955. Stevens, 
A.J. General Electric Co., Richland, WA (USA). Hanford Atomic 
Products Operation. 31 Oct 1955. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. Order 
Number DE91015148. Source: OSTI; NTIS (US Sales Only); GPO 


This monthly report for October 1955 documents the operations 
of the Radiation Monitoring Unit. Actions reported include air sam- 
pling; construction; and contamination of personnel, buildings, or 
equipment. (SM) 


22801 (HW-41233) Radiological Sciences Department 
monthly section reports, January 1956. Mickelson, M.L.; Foster, 
R.F.; McMurray, P.R.; Pearce, D.W.; Stevens, A.J. General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 6 
Feb 1956. 27p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO6-76RL01830. Order Number DE91015149. 
Source: OSTI; NTIS (US Saies Only); GPO Dep. 

This report documents the activities of the Radiological Sciences 
Department for January 1956 on a section-by-section basis. Com- 
munications, management; construction; waste management; 
contamination to personnel, clothing, and equipment; personnel 
monitoring; biophysics; and many other operations are discussed. 
(SM) 


22802 (HW-43137-E) Radiological Sciences Department 
report for month of May 1956. Parker, H.M. General Electric Co., 
Richland, WA (USA). Hanford Atomic Products Operation. 4 Jun 
1956. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91015150. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report documents the progress of the Radiological Sciences 
Department. There were twenty informal, nine Class 1, and two 
Class 2 radiation incidents. Neither Class 2 incident was of major 
significance. In addition, a 1955 case of plutonium deposition was 
fairly reliably established to have gone beyond the formal permissi- 
ble limit. The emission of !'*' was satisfactorily controlled. All 
remaining members of the group of sheep fed 5 yc |"5’ per day for 
four years developed tumors. This setting of a tumor producing 
dose feeds back on the so-called indifference dose. It means, in 
practice, that permissible limits for I'*’ release are not likely to be 
increased. Temporary measures to contro! the release of Co™ to 
ground water from TBP wastes were established. The growth of a 
retaining water mound under the 200-E Area also helps to slow 
down the travel of the existing contaminated water. 


22803 (HW-43419) Radiological Sciences Department 
monthly section reports, May 1956. Mickelson, M.L.; Kornberg, 
H.A.; McMurray, P.R.; Pearce, D.W.; Stevens, A.J. General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 4 
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Jun 1956. 32p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC06-76RL01830. Order Number DE91015163. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report contains monthly section reports for the Radiological 
Sciences Department at Hanford Atomic Products Operation for 
May, 1956. Information is included for the Radiological Administra- 
tion and Communications Section, the Radiological Engineering 
Section, the Radiological Records and Standards Section, the Bio- 
physics Section, and the Biology Section. 


22804 (HW—43938-E) Radiological Sciences Department 
report for month of June 1956. Parker, H.M. General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 6 
Jul 1956. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91015164. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes the activities of the radiological Sciences 
Department. There were twenty-five informal, two Class |, and one 
Class || radiation incidents. THe Class II incident concerned local- 
ized exposure to a wrist. One of the Class | incidents involved 
plutonium intake by several employees, one of whom may prove to 
have a deposit above permissible limits. One old case of plutonium 
deposition will have to be accepted as probably above limits. The 
release of |'S* exceeded the permanent permissible limits: most of 
the excess emissions occurred under known and controlled condi- 
tions. the Columbia River crested on June 8 at a level in good 
agreement with simplified forecasting procedures. The content of 
Co® in TBP scavenged waste continued to be troublesome and to 
require tank storage of the waste. A method of detecting trace 
quantities of plutonium was developed. The origin of PP% in reac- 
tor effluent was firmly assigned to the sulfate content of the water 
for the first time. Ruthenium radioisotopes were shown to have sig- 
nificant metabolic concentration in the gonads. This will require 
lowering of the release limits. The NAS report on radiation effects 
was released. Analysis for local application of the recommendations 
indicates that some reductions in working limits will be desirable. 


22805 (HW-60225) Radiation Monitoring Operation, Han- 
ford Laboratories Operation monthly report, April 1959. 
Stevens, A.J. Hanford Works, Richland, WA (USA). 30 Apr 1959. 
14p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91015166. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Radiation monitoring activities for April 1959 are documented in 
this report. Contamination of personnel, clothing, equipment, build- 
ings, and the area is detailed. The role of Hanford Laboratories in 
a Civil Defense Alert Exercise is also outlined. (SM) 


22806 (ITRI-TR-910602) Response of the Eberline Alpha 6 
to low level releases of plutonium: Laboratory tests and work- 
place experience. Hoover, M.D.; Newton, GJ. Lovelace 
Biomedical and Environmental Research Inst., Albuquerque, NM 
(USA). Inhalation Toxicology Research Inst. 21 Jun 1991. 41p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76EV01013. Order Number DE91015390. Source: OSTI; 
NTIS; GPO Dep. 

This report describes a series of laboratory tests conducted on 
the Eberline Alpha 6 continuous air monitor to document the re- 
sults of a low level plutonium aerosol challenge. Specific questions 
addressed were: Will the Alpha 6 provide an accurate alarm for a 
slow accumulation of 8 DAC-h of piutonium in both the presence 
and the absence of radon progeny? Will the Alpha 6 avoid report- 
ing false alarms when a slow accumulation of less than 8 DAC-h of 
plutonium occurs? Results indicate that the Aipha 6 can provide an 
accurate alarm for low level releases of plutonium, both in the 
presence of radon progeny on the filter and in the absence of 
radon progeny, such as immediately after a fitter change. Low level 
releases could easily be seen on the spectral display before reach- 
ing the alarm setpoint. This suggests that remote data access of 
the entire alpha spectrum seen by the Alpha 6 would allow health 
protection staff to take protective action before alarm conditions are 
reached. 3 refs., 11 figs. 


22807 (NUREG/CP-0116-Vol.2, pp. 772-781) Behavior of the 
polygonal HEPA filter exposed to water droplets carried by the 
ottgas flow. Jannakos, K. (Kernforschungszentrum Karlsruhe 





GmbH (West Germany)); Potgeter, G.; Legner, W. Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. Feb 1991. (CONF-900809—Vol.2: 21. Department 
of Energy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OST; NTIS; INIS; GPO. 

A polygonal high-efficiency particulate air (HEPA) filter element 
has been developed and tested with a view to cleaning the dis- 
solver offgas from reprocessing plants. It is likewise suited to filter 
process offgases generated in other plants. Due to its high dew 
point (about 30°C) the dissolver offgas, betore being directed into 
the HEPA filter, is heated with a gas heater to approx. 100°C so 
that condensation in the pipework upstream of the filter and in the 
filter proper is avoided. In case of failure of the heater the offgas 
may undergo condensation upstream of the HEPA filter until it is 
bypassed to a standby heater or a standby filter system. Conse- 
quently, the filter may be loaded with water droplets. therefore, 
experiments have been performed with a view to estimating the 
behavior of the polygonal filter element when exposed to conden- 
sate droplets in a real plant. According to the experiments 
performed so far it can be anticipated that in case of failure of the 
heater the amount of condensate produced until bypassing to a 
standby system will not damage a new or little loaded polygonal fil- 
ter element. The experiments will be carried on with the goal of 
investigating the behavior of a heavily loaded polygonal filter ele- 
ment exposed to water droplets. 


22808 (NUREG/CP-0116-Vol.2, pp. 714-729) Alternatives to 
current procedures used to estimate concentrations in build- 
ing wakes. Ramsdell, J.V. Jr. (Pacific Northwest Lab., Richland, 
WA (USA)). Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. (CONF- 
900809-Vol.2: 21. Department of Energy/Nuclear Regulatory 
Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NAC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

This paper discusses a new model for estimating concentrations 
in building wakes and offers alternative guidance for evaluating the 
consequences of releases from nuclear facilities. The new model 
accounts for about 57% of the variability in concentrations ob- 
served in wakes. Models suggested in current guidance account 
for less than 10% of the variability. The alternative guidance 
demonstrates application of the new model. It covers ground-level 
releases, roof-top vent and short-stack releases, and elevated re- 
leases. It also includes a procedure for accounting for uncertainty 
in building-wake diffusion estimates. 


22809 (NUREG/CP--0116-Vol.2, pp. 733-761) High efficiency 
steel filters for nuclear air cleaning. Bergman, W. (Lawrence 
Livermore National Lab., CA (USA)); Conner, J.; Larsen, G.; 
Lopez, R.; Turner, C.; Vahla, G.; Violet, C.; Williams, K. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. Feb 1991. DOE Contract W-7405-ENG-48. 
(CONF-900809-Vol.2: 21. Department of Energy/Nuclear Regula- 
tory Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NRAC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The authors have, in cooperation with industry, developed high- 
efficiency filters made from sintered stainless-steel! fibers for use in 
several air-cleaning applications in the nuclear industry. These fil- 
ters were developed to overcome the failure modes in present 
high-efficiently particulate air (HEPA) filters. HEPA filters are made 
from glass paper and glue, and they may fail when they get hot or 
wet and when they are overpressured. In developing steel filters, 
they first evaluated the commercially available stainless-steel filter 
media made from sintered powder and sintered fiber. The sintered- 
fiber media performed much better than sintered-powder media, 
and the best media had the smallest fiber diameter. Using the best 
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media, prototype filters were then built for venting compressed 
gases and evaluated in their automated filter tester. 


22810 (NUREG/CP-0116-Vol.2, pp. 815-830) Impacts of the 
filter clogging on the behavior of a ventilation network in the 
event of fire. Laborde, J.C. (CEN/Saclay, Gif-sur-Yvette (France)); 
Pourprix, M.; Lopez, M.C.; Savornin, J. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. Feb 1991. (CONF-900809-Vol.2: 21. Department of En- 
ergy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NAC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OST]; NTIS; INIS; GPO. 
One of the main roles of ventilation in a nuclear plant is to main- 
tain dynamic containment during normal or accidental operating 
conditions. Among the incidents likely to affect a nuclear installa- 
tion, fire is one of those which, coming from the safety standpoint, 
requires the greatest attention because it is one of the most proba- 
bie risks. The consequences of a fire have to be analyzed not only 
in the room where it breaks out, but also for the entire ventilation 
network. To evaluate these consequences and develop strategies 
against fire, the Commissariat a I'Energie Atomique uses several 
test rigs and calculation codes by which the impact of a fire upon 
the sensitive points of a network can be determined. Research and 
development studies currently under way give priority to the clog- 
ging of High Efficiency Particulate Air filters. Beginning with 
polymer fires in a 85 m® ventilated room, the influence of filter 
clogging on the characteristic parameters of the associated venti- 
lated network is highlighted. The resultant modeling study following 
these experiments reveals that coupling of a ventilation code with a 
fire code cannot be disassociated from the development of a filter 
clogging model. This paper also gives the first experimental results 
relative to the determination of the variation, according to time and 
mass of deposited aerosols, of the air flow resistance of a filter 
clogged by aerosols derived from combustion of standard polymers 
used in the nuclear industry (methyl acrylate polymer, polyvinyl 
chloride). A methodology to extend the results obtained on the 
clogging test rig to any ventilation network is then described. 


22811 (NUREG/CP-0116-Vol.2, pp. 831-843) Behavior of 
ruthenium in the case of shutdown of the cooling system of 
HLLW storage tanks. Philippe, M. (Commissariat a l’Energie 
Atomique, Fontenay Aux Roses (France)); Mercier, J.P.; Gue, J.P. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. Feb 1991. (CONF-900809—Vol.2: 21. 
Department of Energy/Nuclear Regulatory Commission (DOE/NRC) 
nuclear air cleaning conference, San Diego, CA (USA), 13-16 Aug 
1990). In Proceeding of the 21st DOE/NRC nuclear air cleaning 
conference. Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; 
INIS; GPO. 

The consequences of the failure of the cooling system of fission 
product storage tanks over a variable period were investigated as 
part of the safety analysis of the La Hague spent fuel reprocessing 
plant. Due to the considerable heat release, induced by the fission 
products, a prolonged shutdown of the tank cooling system could 
cause the progressive evaporation of the solutions to dryness, and 
culminate in the formation of volatile species of ruthenium and their 
telease in the tank venting circuit. To determine the fraction of 
ruthenium likely to be transferred from the storage tanks in voiatile 
or aerosol form during the failure, evaporation tests were con- 
ducted by evaporating samples of actual nitric acid solutions of 
fission products, obtained on the laboratory scale after the repro- 
cessing of several kilograms of MOX fuels irradiated to 30,000 MW 
dayt~'. A distillation apparatus was designed to operate with 
smali-volume solution samples, reproducing the heating conditions 
existing in the reprocessing plant within a storage tank for fission 
products. The main conclusions drawn from these experiments are 
as follows: ruthenium is only volatilized in the final phase of evapo- 
ration, just before desiccation; for a final temperature limited to 
160°C, the total fraction of volatilized ruthenium reaches 12%; in 
the presence of HzO, HNO3, NO, and Oo, the volatilized ruthe- 
nium recombines mainly in the form of ruthenium nitrosyl nitrates, 
or decomposes into ruthenium oxide (probably RuO2) on the walis 
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of the apparatus. Assuming a heating power density of 10 Wiliter 
of concentrate, and a perfectly adiabatic storage system, the mini- 
mum time required to reach dryness can be estimated at 90 h, 
allowing substantial time to take action to restore a cooling source. 


22812 (NUREG/CP-0116-Vol.2, pp. 844-858) Pool fires in a 
large scale ventilation system. Smith, P.R. (New Mexico State 
Univ., Las Cruces (USA)); Leslie, I.H.; Gregory, W.S.; White, B. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. Feb 1991. (CONF-900809—Vol.2: 21. 
Department of Energy/Nuclear Regulatory Commission (DOE/NRC) 
nuclear air cleaning conference, San Diego, CA (USA), 13-16 Aug 
1990). In Proceeding of the 21st DOE/NRC nuclear air cleaning 
conference. Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; 
INIS; GPO. 

A series of pool fire experiments was carried out in the Large 
Scale Flow Facility of the Mechanical Engineering Department at 
New Mexico State University. The various experiments burned al- 
cohol, hydraulic cutting oil, kerosene, and a mixture of kerosene 
and tributylphosphate. Gas temperature and wall temperature mea- 
surements as a function of time were made throughout the 23.3m° 
burn compartment and the ducts of the ventilation system. The 
mass of the smoke particulate deposited upon the ventilation sys- 
tem 0.61m x 0.61m high efficiency particulate air filter for the 
hydraulic oil, kerosene, and kerosene-tributyiphosphate mixture 
fires was measured using an in situ null balance. Significant in- 
creases in filter resistance were observed for all three fuels for 
burning time periods ranging from 10 to 30 minutes. This was 
found to be highly dependent upon initial ventilation system flow 
rate, fuel type, and flow configuration. The experimental results 
were compared to simulated results predicted by the Los Alamos 
National Laboratory FIRAC computer code. In general, the experi- 
mental and the computer results were in reasonable agreement, 
despite the fact that the fire compartment for the experiments was 
an insulated steel tank with 0.32 cm walls, while the compartment 
model! FIRIN of FIRAC assumes 0.31 m thick concrete walls. This 
difference in configuration apparently caused FIRAC to consistently 
underpredict the measured temperatures in the fire compartment. 
The predicted deposition of soot proved to be insensitive to ventila- 
tion system flow rate, but the measured values showed flow rate 
dependence. However, predicted soot deposition was of the same 
order of magnitude as measured soot deposition. 


22813 (NUREG/CP-0116-Vol.2, pp. 859-871) Continuous air 
monitor for alpha-emitting aerosol particles. McFarland, A.R. 
(Texas A and M Univ., College Station (USA)); Ortiz, C.A,; 
Rodgers, J.C.; Nelson, D.C. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 
1991. (CONF-900809-Vol.2: 21. Department of Energy/Nuclear 
Regulatory Commission (DOE/NRC) nuclear air cleaning confer- 
ence, San Diego, CA (USA), 13-16 Aug 1990). In Proceeding of 
the 21st DOE/NRC nuclear air cleaning conference. Volume 2, 
Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

A new alpha continuous air monitor (CAM) sampler is being de- 
veloped for use in detecting the presence of alpha-emitting aerosol 
particles. The effort involves design, fabrication and evaluation of 
systems for the collection of aerosol and for the processing of data 
to speciate and quantify the alpha emitters of the interest. At the 
present time the authors have a prototype of the aerosol sampling 
system and they have performed wind tunnel tests to characterize 
the performance of the device for different particle sizes, wind 
speeds, flow rates and internal design parameters. The results pre- 
sented herein deal with the aerosol sampling aspects of the new 
CAM sampler. Wind tunnel tests show that > 50% of 10 um aero- 
dynamic equivalent diameter (AED) particles penetrate the flow 
system from the ambient air to the collection fiiter when the flow 
rate is 57 L/min (2 cfm) and the wind speed is 1 m/s. The coeffi- 
cient of variation of deposits of 10 um AED aerosol particles on the 
collection fitter is 7%. An inlet fractionator for removing high 
mobility background aerosol particles has been designed and suc- 
cessfully tested. The results show that it is possible to strip 95% of 
freshly formed radon daughters and 33% of partially aged radon 
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daughters from the aerosol sample. This approach offers the op- 
portunity to improve the signal-to-noise ratio in the alpha energy 
spectrum region of interest thereby enhancing the performance of 
background compensation algorithms. 


22814 (NUREG/CP-0116-Vol.2, pp. 872-874) Measurement 
system for alpha and beta aerosols with wide dynamic range 
and krypton 85 masking. Wichmann, H. (Wiederaufarbeitungsan- 
lage Karlsruhe Betriebsgeselischaft mbH (West Germany)); 
Tiggemann, H.; Kreiner, H. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. 
(CONF-900809—Vol.2: 21. Department of Energy/Nuclear Regula- 
tory Commission (DOE/NRC) nuclear air cleaning conterence, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NAC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

In manufacture and reprocessing of fuel elements, waste gases 
as well as the ambient vent air have to be monitored for alpha and 
beta emitting aerosols which are discharged via the stacks of the 
buildings. A monitor is described which can measure the low activ- 
ity concentrations to be expected in normal operation as well as 
activity concentrations which exceed the limit values by several or- 
ders of magnitude. Simultaneously, the interference effects of high 
noble gas activity concentrations (krypton 85) are ressed to 
maximum extent. With a measuring range of 50 to 10'* Ba/m® for 
beta emitting aerosols, the monitor is also suitable for emission 
monitoring during depressurization of the containment in nuclear 
power stations. 


22815 (NUREG/CP-0116-Vol.2, pp. 978-979) Nuclear air 
cleaning programs in progress in France. Muicey, P. 
(CEN/SACLAY, Gif-Sur-Yvette (France)). Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. Feb 1991. (CONF-900809—Vol.2: 21. Department of En- 
ergy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

A short presentation is given of the nuclear air cleaning programs 
in progress in France with respect to pressurized water reactors, 
fuel reprocessing plants, radioactive waste management facilities, 
and the dismantling of nuclear facilities. The effects of fires in 
rooms and ventilation ducts in all nuciear facilities is being studied 
and computer simulation codes are being developed. A brief review 
of filter development and filter testing is also presented. 


22816 (NUREG/CP-0116-Vol.2, pp. 980) A short overview 
of the programs in Sweden. Cederqvist, H. (ABB Atom AB, Vat- 
eras (Sweden)). Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. (CONF- 
900809—Vol.2: 21. Department of Energy/Nuclear Regulatory 
Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NRC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The nuclear power program in Sweden consists of nine boiling 
water reactor and three pressurized water reactor power plants in 
operation. The government's preliminary decision to phase out nu- 
clear power has dampened research activities. A central storage 
facility for spent fuel which is located underground is mentioned. 
Ventilation systems are mostly of conventional type. The central 
storage facility for intermediate waste and the low-level incinerator 
where filters remove dioxin are presently in operation. Air cleaning 
system research for power plants has been completely dominated 
by filter containment systems. Containment filter systems are in 
place in all the operating plants. Boiling water plants employ a 
unique design for treating off-gases. It is a combination of a sand- 
bed and small charcoal columns. 


22817 (PNL-7600-Pt.5) Pacific Northwest Laboratory an- 
nual report for 1990 to the Assistant Secratary for 
Environment, Safety, and Health: Part 5: Environment, Safety, 
Health, and Quality Assurance. Faust, L.G.; Moraski, R.V.; 





Selby, J.M. Pacific Northwest Lab., Richland, WA (USA). May 
1991. 57p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91014176. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Part 5 of the 1990 Annual Report to the US Department of En- 
ergy’s Assistant Secretary for Environment, Safety, and Health 
presents Pacific Northwest Laboratory’s progress on work per- 
formed for the Office of Environmental Guidance, the Office of 
Environmental Compliance, the Office of Environmental Audit, the 
Office of National Environmental Policy Act Project Assistance, the 
Office of Nuclear Safety, the Office of Safety Compliance, and the 
Office of Policy and Standards. For each project, as identified by 
the Field Work Proposal, there is an article describing progress 
made during fiscal year 1990. Authors of these articles represent a 
broad spectrum of capabilities derived from five of the seven tech- 
nical centers of the Laboratory, reflecting the interdisciplinary 
nature of the work. 


22818 (PNL-7715) A review of accelerated response ac- 
tions available to the environmental restoration program: 
Selected case histories and associated issues. Smyth, J.D. (Pa- 
cific Northwest Lab., Richland, WA (USA)); Quinn, R.D.; Gianti, 
S.J. Pacific Northwest Lab., Richland, WA (USA). May 1991. 38p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
ACO06-76RL01830. Order Number DE91013608. Source: OSTI; 
NTIS; GPO Dep. 

Accelerated actions were developed by the Environmental Pro- 
tection Agency (EPA) within the regulatory framework for initiating 
early cleanup action or accelerating ongoing cleanup action to 
abate, mitigate, or reduce risk to human health or the environment 
at a contaminated waste site. The purposes of this report are to re- 
view the regulatory frameworks available to initiate accelerated 
actions at sites on the National Priorities List (NPL) and to provide 
case histories of sites where accelerated actions have been impie- 
mented. The findings of this report are applicable to non-NPL waste 
sites also. Accelerated actions are of interest to the Department of 
Energy (DOE) for two primary reasons: they are methods available 
to demonstrate progress in environmental restoration at DOE 
waste sites, and a subset of accelerated actions, termed interim re- 
medial actions, may be required in place of final actions to avoid 
violating National Environmental Policy Act (NEPA) guidelines dur- 
ing the development of DOE Office of Environmental Restoration 
and Waste Management's (DOE- EM's) Programmatic Environmen- 
tal Impact Statement (PEIS). To provide the case histories, 
interviews with staff and reviews of compliance documents were 
conducted for sites in EPA Regions 3, 4, and 7. 12 refs., 1 fig. 


22819 (PNL-SA-19542) Hanford personnel neutron dosime- 
try problems and solutions. Fix, J.J.; Baumgartner, W.V.; 
Brackenbush, L.W.; Nichols, L.L.; Paul, T.J.; Endres, A.W. Pacific 
Northwest Lab., Richland, WA (USA). Jun 1991. 11p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
(CONF-9106235—1: 11. Department of Energy workshop on per- 
sonnel neutron dosimetry, Las Vegas, NV (USA), 4-7 Jun 1991). 
Order Number DE91014859. Source: OSTI; NTIS; INIS; GPO Dep. 

The following activities are underway at Hanford to improve the 
assessment of personnel neutron dose, to document current 
dosimeter performance in actual work environments and to provide 
a technical basis for additional improvements: Conduct paraliel 
evaluation of albedo and CR-39 track etch dosimeter data on a 
monthly basis for selected Hanford personnel. Compare albedo 
and CR-39 dosimeter response, along with tissue equivalent pro- 
portional counter measurements, for plutonium metal, plutonium 
oxide and plutonium tetrafluoride sources. Improve the Hanford 
albedo dose algorithm to provide good DOE Laboratory Accredita- 
tion Program (DOELAP) performance and reasonable dose 
estimates for work environments with significant scattered neutron 
radiation. Implement a combination thermoluminescent albedo and 
CR-39 track etch dosimeter. The status of these activities is dis- 
cussed. 6 refs., 2 figs., 3 tabs. 


22820 (SAND-87-2815) User’s manual for SRS88: Site 
Ranking System for chemical and radioactive waste. Rechard, 
R.P. (Sandia National Labs., Albuquerque, NM (USA)); Wilkinson, 
G.F.; Schreiber, J.D. Sandia National Labs., Albuquerque, NM 
(USA). Mar 1991. 123p. Sponsored by USDOE, Washington, DC 
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(USA). DOE Contract AC04-76DP00789. Order 
DE91011765. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the use of the computer code SRS88. 
SRS88 implements the Site Ranking System, SRS, developed by 
Sandia National Laboratories. The purpose of SRS was to rank old 
hazardous waste sites according to the relative human health risk 
they posed, using readily available site data. Although SRS was 
developed as a ranking scheme using hand calculations, SRS88 
facilitates use of the SRS procedure by reducing computational 
errors (@.g., eliminating arithmetic and round-off errors) and by ac- 
cessing an EPA data base of chemical properties. 19 refs., 12 
figs., 8 tabs. 


Number 


22821 (SAND-91-1380C) Operating accelerators in accor- 
dance with new DOE orders regarding environment, safety, 
and health. Zawadzkas, G.A. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910640-8: 8. 
IEEE pulsed power conference, San Diego, CA (USA), 17-19 Jun 
1991). Order Number DE91014700. Source: OSTI; NTIS; GPO 
Dep. 

Upon becoming Secretary of the Department of Energy (DOE), 
Admiral Watkins first pledged to Congress that he would “clean-up” 
the nuclear weapons production complexes and then initiated many 
changes in the way DOE facilities are operated. He generated new 
orders regarding environments, safety, and health and created in- 
vestigation units called “Tiger Teams” to check on how well his 
orders were being followed. During the spin-up of this massive un- 
dertaking, DOE decided to inciude all its facilities and not just the 
ones involved in nuclear production. This resulted in research and 
development labs, such as Lawrence Livermore, Los Alamos, and 
Sandia National Laboratories being subjected to more stringent 
regulations. This paper addresses the action Sandia National Labo- 
ratories has taken during the past year, particularly in regard to its 
pulsed-power accelerators, to come into compliance with the new 
DOE orders. 2 tabs. 


22822 (WHC-SA-1134) Westinghouse Hantord Company 
Engineering Indoctrination Program. Hull, K.J. Westinghouse 
Hanford Co., Richland, WA (USA). Feb 1991. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-87RL10930. 
(CONF-9109113—1: Design theory and methodology conference, 
Miami, FL (USA), 22-25 Sep 1991). Order Number DE91010105. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company has recognized that a learning 
curve exists in its engineering design programs. A one-year 
training program is under way to shorten this learning curve by in- 
troducing new engineers, both recent graduates and experienced 
new hires, to both company standards and intuitive engineering 
design processes. The participants are organized into multi- 
disciplined teams and assigned mentor engineers who assist them 
in completing a team project. Weekly sessions alternate between 
information presentations and time to work on team design pro- 
jects. The presentations include information that is applicable to the 
current phase of the design project as well as other items of inter- 
est, such as site tours, creative thinking, and team brainstorming 
techniques. 1 fig. 
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22823 (CEA-R-5555) Plutonium mass non-destructive as- 
say. Use of information obtained using the S.C.R.D. device. 
Dorlet, J. CEA Centre d’Etudes de Valduc, 21 - Is-sur-Tille 
(France). 1991. 22p. (In French). Order Number DE91797331. 
Source: OSTI; NTIS (US Sales Only). 

The S.C.R.D. device gives more information than the original 
BOEHNEL’s one does. But this is not used now for operational 
control of plutonium mass using neutron counting. The report gives 
a method for the use of the full information at hand. Most important 
use is the possibility of multiplying samples controlling. The full 
study of the neutron multiplicity distribution of fission cascades, 
performed in the work, shows that probably dead-time effects are 
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dramatically important, even for far-subcritical systems. Thus the 
work will be performed again, taking in account dead-time effects. 


22824 (CONF-910993-1-Extd.Abst.) Evaluation and valide- 
tion of criticality codes for fuel dissoiver calculations. 
Santamarina, A. (CEA Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France)); Smith, H.J.; Whitesides, 
G.E. Oak Ridge National Lab., TN (USA). [1991]. 2p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From international conference on nuclear criticality 
safety; Oxtord (UK); 9-13 Sep 1991. Order Number DE91007839. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. CRITICALITY/computer codes; COM- 
PUTER CODES/evaluation; NUCLEAR = FUELS criticality; 
DISSOLVERS; CRITICALITY; EVALUATION; FUEL PELLETS; 
DISSOLVERS; VALIDATION 


22825 (DOE/RL-91-02) 1990 Tier Two emergency and haz- 
ardous chemical inventory: Superfund Amendments and 
Reauthorization Act Title Ill, Section 312. USDOE Richland 
Operations Office, WA (USA). Mar 1991. 660p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91014630. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the 1990 Two Tier Emergency and Haz- 
ardous Chemical Inventory. Submission of this Tier Two form 
(when requested) is required by Title 3 of the Superfund Amend- 
ments and Reauthorization Act of 1986, Section 312, Public Law 
98-499, codified at 42 U.S.C. Section 11022. The purpose of this 
Tier Two form is to provide State and local officials and the public 
with specific information on hazardous chemicals present at your 
facility during the past year. 


22826 (ETDE-IT-91-19) Determination of plutonium mass 
by passive neutron assay in input and output samples of MOX 
pilot conversion plant. Aparo, M.; Zeppa, P.; Pagliai, V.; Troiani, 
F.; Prosdocimi, A. ENEA, Casaccia (Italy). Dipt. Ciclo del Com- 
bustibile; ENEA, Saluggia (italy). Dipt. Ciclo de! Combustibile. 
1989. 6p. (CONF-8905341-—2: 11. annua! symposium on safeguard 
and nuclear material management, Luxembourg (Luxembourg), 30 
May 1989). Order Number DE91769488. Source: OSTI; NTIS (US 
Sales Only). 

From 11. annual symposium on safeguards and nuclear material 
management; Luxembourg, Luxembourg (30 May-1 June 1989). 

Neutron measurements were carried out with two different neu- 
tron counters on plutonium nitrate solutions and MOX (mixed 
oxide) powders, respectively input and output samples from the 
UMCP conversion facility (four glove box process) at the ENEA- 
EUREX piant (Italian Commission for Nuclear and Alternative 
Energy Sources). The UMCP (Plutonium Conversion Manual Unit) 
facility plant was designed and constructed in order to convert Pu 
nitrate product solution, from CANDU fuei reprocessing and natural 
uranium nitrate solution, to mixed oxide. The instruments used for 
this purpose were a high level neutron coincidence counter 
(HLNCC-II) on loan from the EURATOM Directorate and a counter 
(PANDA, PAssive Neutron Determination Analyzer) used by plant 
operators for control measurements, having the same geometrical 
configuration as the previous but coupled with total events counting 
electronics. Calibration curves for plutonium nitrate solutions were 
established, for both systems, by using samples at different pluto- 
nium concentrations. 


22827 (IAEA-INFCIRC—119(Mod.1)) Agreement between the 
international Atomic Energy Agency, the Government of Japan 
and the Government of the United States of America for the 
application of safeguards by the agency to the bilateral agree- 
ment between those governments concerning civil uses of 
atomic energy. International Atomic Energy Agency, Vienna (Aus- 
tria). May 1991. 1p. Order Number DE91639694. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The bilateral Agreement (set forth in document INFCIRC/119) be- 
tween the International Atomic Energy Agency, the government of 
Japan and the government of the United States of America for the 
application of Safeguards by the Agency to the bilateral agreement 
between those governments concerning civil uses of atomic energy 
expired on 17 July 1988, following the termination of the 1968 
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Agreement for Co-operation. A subsequent Agreement for Co- 
operation between the two governments concerning peaceful uses 
of nuclear energy entered into force on 17 July 1988. Under its pro- 
visions Agency safeguards are to be applied with respect to past 
and future peaceful nuclear co-operation between Japan and USA. 


22828 (IAEA-INFCIRC-391) Agreement of 15 March 1991 
between the Republic of Tuvalu and the International Atomic 
Energy Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear Weapons. 
International Atomic Energy Agency, Vienna (Austria). May 1991. 
35p. Order Number DE91639695. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The document contains two parts. The first part stipulates the 
agreement of Tuvalu to accept safeguards on all sources or special 
fissionable material in all peaceful nuclear activities within its terri- 
tory under his jurisdiction or carried on under its control anywhere, 
for the exclusive purpose of verifying that such material is not di- 
verted to nuclear weapons or other nuclear explosive devices. The 
second part specifies the procedures to be applied in the imple- 
mentation of the safeguards provisions of Part |. 


22829 (LA-12112-M) The improved inventory sample 
counter INVS Mod-lli. Miller, M.C. (Los Alamos National Lab., NM 
(USA)); Meniove, H.0.; Abdel-Halim, A.; Hassan, B.; Kestleman, A. 
Los Alamos National Lab., NM (USA). May 1991. 15p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (ISPO-329). Order Number DE91013873. Source: OSTI; NTIS; 
GPO Dep. 

The Inventory Sample Coincidence Counter or INVS was devel- 
oped for the passive assay of small plutonium samples by neutron 
coincidence counting. The INVS has been modified to enhance its 
pertormance. The new design can now be used with a glove box 
sample-well (in-line application) in addition to the standard at-line 
mode. The counter has been designed to have more counting effi- 
ciency and be less sensitive to variations in sampie position. These 
factors lead to a high degree of precision and accuracy in a given 
counting period. A calculational study was performed using the Los 
Alamos transport code MCNP to optimize the design parameters. 
The counter underwent performance testing and precalibration at 
Los Alamos and was then shipped to the Plutonium Fuel Produc- 
tion Facility in Japan where final calibration was done using mixed 
oxide powder and pellets. 9 refs., 8 figs., 7 tabs. 


22830 (LA-UR-91-1492) Fuzzy methods for system pertor 
mance. Zardecki, A.; Hakkila, E.A. Los Alamos National Lab., NM 
(USA). [1991]. 15p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-910534—4: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
Order Number DE91013649. Source: OSTI; NTIS; GPO Dep. 

We propose a new method, based on the notion of fuzzy sets, to 
evaluate system performance. This method is applicable to an arbi- 
trary system composed of the components that describe the 
system hierarchically. As an illustration, we introduce a new figure 
of merit, consistent with the recommendations of the Advisory 
Group Meeting on Containment and Surveillance. The fuzzy at- 
tributes, such as no-diversion, assurance, and reliability replace the 
subjective characterization parameters of individual components. 
Our methodology should be advantageous both in safeguards and 
in containment and surveillance problems. 12 refs., 2 figs., 5 tabs. 


22831 (LA-UR-91-2082) Bias in segmented gamma scans 
arising from size differences between calibration standards 
and assay samples. Sampson, T.E. Los Alamos National Lab., NM 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
910774-1: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91014596. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent advances in segmented gamma scanning have empha- 
sized software corrections for gamma-ray self-absorption in 
particulates or lumps of special nuclear material in the sample. An- 
other feature of this software is an attenuation correction factor 





formalism that explicitly accounts for differences in sample con- 
tainer size and composition between the calibration standards and 
the individual items being measured. Software without this 
container-size correction produces biases when the unknowns are 
not packaged in the same containers as the calibration standards. 
This new software allows the use of different size and composition 
containers for standards and unknowns, an enormous savings con- 
sidering the expense of multiple calibration standard sets otherwise 
needed. This report presents calculations of the bias resulting from 
not using this new formalism. The calculations may be used to es- 
timate bias corrections for segmented gamma scanners that do not 
incorporate these advanced concepts. This paper describes this 
attenuation-correction-factor formalism in more detail and illustrates 
the magnitude of the biases that may arise if it is not used. 5 refs., 
7 figs. 


22832 (SAND—91-0305C) Temporary physical protection 
systems. Williams, J.D.; Gangel, D.J.; Madsen, R.W. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910774-3: 32. Institute of Nuclear Ma- 
terials Management (INMM) annual meeting, New Orleans, LA 
(USA), 28-31 Jul 1991). Order Number DE91014899. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Terrorism and other aspects of world political instability have cre- 
ated a high demand for temporary physical protection systems 
within the nuclear materials management community. They can be 
used when vehicles carrying important assets are away from their 
permanent fixed site location, around areas where experiments are 
being temporarily conducted, around construction areas, and on 
portions of a fixed site physical security system which is temporar- 
ily inoperable. Physical security systems can be grouped into four 
categories: tactical, portable, semi-permanent, and fixed. The first 
three can all be considered to be temporary. Tactical security sys- 
tems are most often used in miliary applications and are of little 
interest, in a tactical sense, to the nuclear materials management 
community; however, many of the component parts are of great in- 
terest. Portable systems are self-contained and considered to be 
“fly-away,” in that they are usually carried with the vehicle or 
aircraft being protected. Semi-permanent security systems are tem- 
porary systems whose components can be developed for an 
unspecified period of time and then moved to a new location, both 
with minimum or no pliant engineering support or site preparation. 
This paper will emphasize temporary physical security systems and 
their component parts that are presently available and identify addi- 
tional system-subsystem objectives, requirements, and concepts. 4 
refs., 4 figs. 


22833 (SAND-91-0306C) Transfer of security technology 
from Sandia to industry. Williams, J.D.; Matter, J.C. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-9106198-3: 1991 American Defense Preparedness Associ- 
ation (ADPA) government-industry technical symposium on security 
technology, Norfolk, VA (USA), 11-13 Jun 1991). Order Number 
DE91014649. Source: OSTI; NTIS; GPO Dep. 

The National Competitiveness Technology Transfer Act of 1989 
made technology transfer a mission for the national laboratories. 
The intent is to maximize the benefit from public monies and to im- 
prove the economic position of US industry in the world 
marketplace. A key instrument created by this legislation is the Co- 
operative Research and Development Agreement (CRADA) 
between a private company and a government-owned contractor- 
operated R&D lab. Under these provisions, the national 
laboratories can negotiate directly with industry, grant title to intel- 
lectual property developed in a CRADA, and withhold publication of 
commercially-valuable information developed in a CRADA for up to 
five years. Sandia National Laboratories is very proactive in the 
transfer of technology developed as the DOE lead laboratory for 
physical security R&D and from work for other government agen- 
cies. Specific security-related products have frequently evolved 
from government user needs into initial concepts followed by re- 
search and development into field prototypes which finally have a 
system design package appropriate for transfer to industry. In the 
past year several meetings announced in the Commerce Business 
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Daily (CBD) were held with industry to present specific systems 
and to initiate discussions toward establishing a GRADA and/or 
granting a product license. Several examples and updates will be 
presented to illustrate this new process for security technology 
transfer from Sandia to industry. 2 refs. 


22834 (SAND-91-0307C) Tactical and relocatable 
systems. Gangel, D.J.; Williams, J.D.; Madsen, R.W. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 11p. Sponsored by 
Department of Defense, Washington, DC (USA); USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9106198-2: 1991 American Defense Preparedness Association 
(ADPA) government-industry technical symposium on security tech- 
nology, Norfolk, VA (USA), 11-13 Jun 1991). Order Number 
DE91014520. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

World political instabilities have created a high demand for secu- 
rity components and systems that can be rapidly and effectively 
deployed with minimal site preparation. All physical security sys- 
tems can be grouped into one of four types: Tactical, Portable, 
Semi-permanent, or Fixed. There exists some commonality be- 
tween these categories, but each represents a distinctive and 
separate type of system with separate and distinctive component 
and system requirements. For the purpose of remaining consistent 
with the terminology of ongoing programs at Sandia National Labo- 
ratories, Portable and Semi-Permanent systems are defined here 
to be two distinct types of more general “Relocatable” systems. 
The experience gained by Sandia National Laboratories in over 40 
years of developing and implementing security systems for the pro- 
tection of nuclear weapons and resources at fixed nuclear facilities 
is now being applied to the development and application of tactical 
and relocatable security systems. This paper summarizes the ob- 
jectives and status of two of those programs: SAFER (Security 
And Force-Protection Enhancement Resources) and Relocatable 
Sensors. SAFER is a tactical system sponsored by the US Army 
Belvoir RD&E Center. The Relocatable Sensors Program is spon- 
sored by the US Air force, Electronics Systems Division, Electronic 
Security Center of Excellence. 4 refs., 4 figs. 
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Refer also to citation(s) 22993, 24539, 25540 


22835 (ENEA-RTI-COMB-TRACORIF-89-05) Reference cri- 
teria tor the setting-up of rad-waste management procedures 
and organizational models. Pinna, T.; Moreno, A.; De Crescenzo, 
V. ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. 1989. 51p. 
(in Italian). (RTI-COMB-TRACORIF-—89-05). Order Number 
DE91790806. Source: OSTI; NTIS (US Sales Only). 

The scope of this technical report is to provide guidelines for the 
creation of a set of rad-waste management procedures governing 
wastes (excluding reprocessing plant wastes) from ENEA (italian 
Commission for Nuclear and Alternative Energy Sources) fuel cycle 
experimental facilities. The guidelines are to reflect current national 
and international rad-waste management specifications, standards 
and recommendations. Top priority is given to the incorporation of 
measures to safeguard the health of plant personnel and the local 
public. The report identifies the principal phase of rad-waste man- 
agement; their required organizational models for the various plant 
operating units. Reference is made to the specifications contained 
in the PIGRECO computerized data base for radioactive waste 
management. 
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22836 (INIS-BR-2513) implantation viability of a process 
tor 99Mo production in IPEN - CNEN/SP. Lobao, A.S.T.; Araujo, 
B.F. de; Oliveira, C.A.L.; Matsuda, H.T.; Cohen, V.H. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
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1990 1p. (In Portuguese). Order Number DE91638931. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MOLYBDENUM 99/isotope pro- 
duction 


22837 (INIS-BR-2553) Alkaline dissolution of UAI sub(x) 
for sup(99)Mo obtention. Oliveira, C.A.L.; Yamaura, M.; Camilo, 
R.L.; Kuada, T.A.; Cohen, V.H. Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Por- 
tuguese). Order Number DE91638932. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. MOLYBDENUM 99/isotope pro- 
duction; PLATES/aluminates; PLATES/uranium compounds; 
DISSOLUTION; PLATES; ALUMINATES 


22838 (INIS-mf—12874) Preparation of change orders for a 
heavy water plant: Regulatory guide. Atomic Energy Control 
Board, Ottawa, ON (Canada). Jun 1986 9p. (In English, French). 
Order Number DE91639685. Source: OSTI; NTIS (US Sales Only); 
INIS. 

French version included. Regulatory document R-35. 

Change Orders are used to document proposed modifications to 
equipment for previously approved and licensed heavy water 
plants. Depending on its nature, the Change Order may be submit- 
ted to the Atomic Energy Control Board (AECB) either for approval 
or for information. 


22839 (JINR-R—13-89-784) A mambrane device for diftu- 
sional separation and production of ultra-pure hydrogen 
isotopes. Bystritskij, V.M. (Joint inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems); Gur'yanov, V.G.; lonesyan, 
1.A. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 8p. (In Russian). Order Number 
DE91635551. Source: OSTI; NTIS (US Sales Only); INIS. 

A design of the diffusion filter for hydrogen isotopes is described. 
The device can be used for production of ultra-pure hydrogen iso- 
topes, their enrichment, calibration of the analytical equipment and 
separation of heavy hydrogen isotopes from gas mixtures. At the 
temperature of 500 deg C the production rate of the device is 30 V 
h for protium and 19 Vh for deuterium. 10 refs.; 4 figs.; 2 tabs. 


0702 Radiation Sources 
Refer also to citation(s) 23697, 23705, 23711, 23771, 24301, 24302 


22840 (INIS-BR-2457) Proceedings of the 2. National 
Meeting of Supervisors of industrial Radiation Protection. As- 
sociacao Brasileira de Ensaios Nao Destrutivos, Sao Paulo, SP 
(Brazil). 1989 88p. (in Portuguese). (CONF-8910528-: 2. national 
meeting of supervisors of industrial radiation protection, Sao Paulo 
(Brazil), 16 Oct 1989). Order Number DE91635351. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The recommendations and procedures for radiation protection of 
persons working in industrial radiography and nuciear medicine are 
presented. (M.C.K.). 


22841 (INIS-BR-2457, pp. 59-65) Shielding dimension of 
closed installation for using x-ray equipments. Oliveira 
Loureiro, M. de (S.A. White Martins, Rio de Janeiro, RJ (Brazil)). 
Associacao Brasileira de Ensaios Nao Destrutivos, Sao Paulo, SP 
(Brazil). 1989. 88p. (In Portuguese). (CONF-8910528-: 2. national 
meeting of supervisors of industrial radiation protection, Sao Paulo 
(Brazil), 16 Oct 1989). In Proceedings of the 2. National Meeting of 
Supervisors of Industrial Radiation Protection. Order Number 
DE91635351. Source: OSTI; NTIS (US Sales Only); INIS. 

The basic premises to calculate shielding of three closed installa- 
tions for X-ray radiography in welds of pressure vessels are 
presented. The shielding submitted to direct beam, is analysed, 
considering the contribution of scattered radiation and no radiation 
leakage. Transmission x thickness factor curves are used consider- 
ing lead and concrete as absorbers. (M.C.K.). 


22842 (INIS-BR-2457, pp. 73-80) Gamma radiography ser- 
vices In urban areas. Lima, P.E.R. de (BRASITEST (Brazil). 
Associacao Brasileira de Ensaios Nao Destrutivos, Sao Paulo, SP 
(Brazil). 1989. 88p. (in Portuguese). (CONF-8910528—: 2. national 
meeting of supervisors of industrial radiation protection, Sao Paulo 
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(Brazil), 16 Oct 1989). In Proceedings of the 2. National Meeting of 
Supervisors of Industrial Radiation Protection. Order Number 
DE91635351. Source: OSTI; NTIS (US Sales Only); INIS. 

The procedures of contractor to carry out gamma radiography in 
urban areas, are presented, including procedures for equipments, 
transport, documents and emergency. (M.C.K.). 


22843 (INIS-BR-2457, pp. 81-86) Training and qualification 
in industrial radiation protection area - some items for 
thought. Caminha Junior, H.M. (TENENGE-Tecnica Nacional de 
Engenharia S.A., Sao Paulo, SP (Brazil)). Associacao Brasileira de 
Ensaios Nao Destrutivos, Sao Paulo, SP (Brazil). 1989. 88p. (In 
Portuguese). (CONF-8910528-—: 2. national meeting of supervisors 
of industrial radiation protection, Sao Paulo (Brazil), 16 Oct 1989). 
In Proceedings of the 2. National Meeting of Supervisors of Indus- 
trial Radiation Protection. Order Number DE91635351. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The radiation protection in Brazil of personnel training and quali- 
fication to carry out services in radiography or industrial gamma 
radiography in external zones, using X-ray equipments or sealed 
sources, is discussed. (M.C.K.}. 


22844 (INIS-mf—12889) Analysis and diagnostics of techno- 
togical processes by using nuclear techniques. Thyn, J. 
Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1990 426p. {in Czech). Order Number 
DE91638954. Source: OST!; NTIS (US Sales Only); INIS. 

To technological processes the radiotracer and radiographic 
techniques are most commonly applied. Some data processing 
methods related to this topic are described. The mathematical 
treatment is supplemented with examples of industrial applications. 
The preparation and impiementation of experiments are also dealt 
with. The methods are divided, according to the nature of the sys- 
tem concerned, into methods in through-flow and nonthrough-flow 
systems in steady state conditions and into methods employed in 
the location of defects and in diagnostics. The topics described 
include the evaluation of the impulse-and-response method, re- 
sponse characteristics of processes in systems composed of 
subsystems interconnected in various ways (@.g. oxosynthesis, 
granulation loop in the production of industrial fertilizers, filtration of 
titanium white, or grinding of matter in a mill-sorter system), re- 
sponse characteristics for regulation and control systems (e.g. 
glass batch melting, wet production of industrial fertilizers, mutti- 
stage bleaching of sulfate cellulose), response characteristics for 
the evaluation of levelling, determination of liquid and gas flow 
rates, dilution methods, flow rates of mixtures and loose materials, 
continuous weighing. Discussed are problems of mixing, stirring, 
homogenization and separation of substances, methods of estab- 
lishing concentration distrioution as well as methods for the 
detection of leaks, short circuits, inactive regions, time of material 
replacement, degree of mixing and diagnostics of column equip- 
ment. (M.D.). 160 figs., 45 tabs., 248 refs. 


22845 (JAERI-M-90-194, pp. 15-23) New trends in industrial 
application of electron beam machine. Machi, Sueo (Japan 
Atomic Energy Research Inst., Takasaki, Gunma (Japan). Takasaki 
Radiation Chemistry Research Establishment). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Nov 1990. (CONF-9007204-: 
Workshops on the utilization of electron beams; Workshops on the 
utilization of electron beams, Bangi (Malaysia); Jakarta (Indonesia), 
17 Jul 1990; 20 jul 1990; CONF-9007205~). In Proceedings of the 
workshops on the utilization of electron beams. 168p. Order Num- 
ber DE91755676. Source: OSTI; NTIS (US Sales Only); INIS. 

The research and development of radiation processing applica- 
tion have been carried out for more than 30 years, and resulted in 
the industrial application to new polymeric materials, surface con- 
version, sterilization of medical products and food irradiation. 
Nowadays, about 180 electron beam machines are used for radia- 
tion processing in Japan. The research and development have 
been carried out in governmental institutes such as Japan Atomic 
Energy Research Institute and private companies. Environmental 
conservation is an important task in Japan, and the radiation pro- 
cessing for this purpose has been conducted. Radiation chemistry 
will provide the fundamental theory to estimate the life time of 
organic materials used under radiation in nuclear plants. In this re- 
port, the recent electron beam application and its future trend in 





Japan are described. The commercial application of electron beam 
to the cross-linking of wire and cable insulation materials, polyethy- 
lene foam, heat shrinking tubes and films and unvulcanized rubber 
sheets, the curing of surface coating and radiation grafting are out- 
lined. The treatment of flue gas, waste water and sewage sludge 
for environmental conservation is studied. (K.I.). 


22846 (JAERI-M—90-194, pp. 24-38) Potential applications 
of electron beam machine in Malaysia. Khairu! Zaman Haji Mo- 
hamad Dahian (Unit Tenaga Nuklear, Bangi, Selangor (Malaysia)). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1990. 
(CONF-9007204—: Workshops on the utilization of electron beams; 
Workshops on the utilization of electron beams, Bangi (Malaysia); 
Jakarta (Indonesia), 17 Jul 1990; 20 ju! 1990; CONF-9007205-). In 
Proceedings of the workshops on the utilization of electron beams. 
168p. Order Number DE91755676. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Radiation processing was first introduced in Malaysia in 1982 
with the inception of the project on Industrial Application of Iso- 
topes and Radiation Technology for Asia and the Pacific Region 
supported by UNDP, IAEA and RCA countries. Four activities are 
stil carried out under this project, namely the radiation vulcaniza- 
tion of natural rubber latex, the radiation sterilization of medical 
products, the radiation curing of surface coating and the radiation 
cross-linking of wire and cable insulation. These four projects have 
become the main activities of radiation processing at UTN (Unit 
Tenaga Nukiear) including the radiation processing of agro- 
industrial wastes. in the last seven years, the activities in these 
areas were rather limited because of the absence of radiation 
sources and the lack of other related facilities. However, in 1984 
some work on natura! rubber latex and palm oil waste were started 
by using a self shieded Co-60 with the initial activity of 10,000 Ci. 
in late 1988, an UV wradiation facility which enables the radiation 
curing of surface coating arrived. The role of radiation processing 
program of UTN, the current and future activities and so on are re- 
ported. (K.1.). 


22847 (JAERI-M-90-194, pp. 39-48) Toward the application 
of radiation technology in indonesia. Razzak, M.T. (National 
Atomic Energy Agency, Jakarta (Indonesia). Centre for the Applica- 
tion of Isotopes and Radiation). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1990. (CONF-9007204—: Workshops on 
the utilization of electron beams; Workshops on the utilization of 
electron beams, Bangi (Malaysia); Jakarta (indonesia), 17 Jul 
1990; 20 jul 1990; CONF-9007205-). In Proceedings of the work- 
shops on the utilization of electron beams. 168p. Order Number 
DE91755676. Source: OSTI; NTIS (US Sales Only); INIS. 

At present, radiation technology uses the gamma ray from Co-60 
sources and the electron beam generated by the machines as the 
processing tool to produce the different kinds of high quality and 
specific products in industries. Among the products, there are ster- 
ilized medical products, heat resistant wires and cables, heat 
shrinkable films and tubings, cross-linked polyethylene foam, auto- 
mobile radial tires, the ion exchange membranes for battery 
separators, computer floppy disks, panel circuit boards and others. 
Radiation technology does not yet arrive in developing countries in- 
cluding Indonesia. However, the research and development in this 
field have been actively conducted by National Atomic Energy 
Agency (BATAN) since 1970s. In this paper, the status report of the 
research and development activities as well as the conceptional 
steps toward the application of radiation technology in Indonesia is 
presented. The irradiation facilities, the subjects of the research and 
development, man power situation, and the concept toward the ap- 
plication of radiation technology are discussed. Some progress was 
made in the radiation vulcanization of natural rubber latex. (K.!.). 


22848 (JAERI-M-90-194, pp. 49-59) Recent advances in 
high energy electron beam machine. Suzuki, Mitsuaki (Nissin- 
High Voltage Co. Ltd., Kyoto (Japan)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1990. (CONF-9007204-: 
Workshops on the utilization of electron beams; Workshops on the 
utilization of electron beams, Bangi (Malaysia); Jakarta (Indonesia), 
17 Jul 1990; 20 jul 1990; CONF-9007205-). In Proceedings of the 
works: on the utilization of electron beams. 168p. Order Num- 
ber DE91755676. Source: OSTI; NTIS (US Sales Only); INIS. 
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Recently, the irradiation of various materials with accelerated 
charged particles in order to modify them has made remarkable 
progress. Among charged particles, electron beam is used as the 
means to give chemical reaction for cross-linking high polymeric 
materials, and it has shown good irradiation effect in industrial 
fields since 1960s. The application extended from polymerization 
and synthesis to physical reaction such as the sterilization of medi- 
cal articles, the disinfection of sewage and the disintegration of 
bio-mass products. In this paper, the application fields of electron 
beam, the growth of electron beam machines, the penetration and 
dose of electron beam, the principle and construction of electron 
beam machines and so on are described. Research and develop- 
ment use 30 % of all electron beam machines, and its annual 
growth rate from 1987 to 1989 was as high as 13 %. Electron 
beam machines will be used more in industrial fields in future. The 
depth-dose curves for accelerated electrons are shown. The X-ray 
generated as bremsstrahlung has high penetrating power and is 
harmful, therefore, shielding is necessary. The power efficiency of 
electron beam machines and a 5 MV machine are reported. (K.1.). 


22849 (JAERI-M-90-194, pp. 60-77) Crosslinking of wire 
and cables with electron beam. Yamamoto, Shoji (Furukawa 
Electric Co. Ltd., Chiba (Japan). Chiba Research Lab.). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1990. (CONF- 
9007204—: Workshops on the utilization of electron beams; 
Workshops on the utilization of electron beams, Bangi (Malaysia); 
Jakarta (Indonesia), 17 Jul 1990; 20 jul 1990; CONF-9007205-). In 
Proceedings of the workshops on the utilization of electron beams. 
168p. Order Number DE91755676. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Since the first electron beam accelerator was established in a 
wire and cable manufacturer in Japan, about 25 years have 
elapsed. First, the wires for electronic appliances insulated with 
cross-linked polyviny! chloride, cross-linked polyethylene and cross- 
linked flame retardant polyethylene were produced with electron 
beam machines. Nowadays, large quantities of electron beam 
cross-linked materials such a PVC, PE, FRPE and flame retardant 
polyolefine are used for the insulation and jacket of electronic wires 
and cables. In this paper, the reason why the electron beam cross- 
linking production in wire and cable industry has increased year by 
year is discussed. 38 electron beam accelerator machines are 
used by 13 wire and cable manufacturers. The market share and 
the sales of wire and cable manufacturers are shown. The advan- 
tageous properties brought about by cross-linking are soker 
resistance, heat resistance and good mechanical properties. The 
results of main tests are reported. Electron beam cross-linked 
products are listed, most of which were approved by UL and CSA. 
The electron beam processing system for wires and cables, the 
technical and economical comparison of electron beam process 
with other competitive processes and radiation control are reported. 
(K.1.). 


22850 (JAERI-M-90-194, pp. 78-88) Electron beam process- 
ing of rubbers. Makuuchi, Keizo (Japan Atomic Energy Research 
Inst., Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Re- 
search Establishment). Japan Atomic Energy Research inst., Tokyo 
(Japan). Nov 1990. (CONF-9007204—: Workshops on the utilization 
of electron beams; Workshops on the utilization of electron beams, 
Bangi (Malaysia); Jakarta (indonesia), 17 Jul 1990; 20 jul 1990; 
CONF-9007205-—). In Proceedings of the workshops on the utiliza- 
tion of electron beams. 168p. Order Number DE91755676. 
Source: OSTI; NTIS (US Sales Only); INIS. 

At present, the country producing natural rubber most is 
Malaysia, but the future share of natural rubber production of 
Malaysia is likely to decrease, while the share of Indonesia is 
expected to increase because the area of rubber plantation is in- 
creasing. Indonesia exports natural rubber as a raw material, and 
imports natural rubber products such as tires, belts and surgical 
gloves. Indonesia would obtain more foreign currency if it could 
export rubber products, and the future success in the export of rub- 
ber products is dependent on the development of new rubber 
technology. In this connection, two electron beam processings of 
rubbers are discussed in this paper, that is, tire production and the 
radiation vulcanization of natural rubber latex. Both processings are 
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deeply related to the cross-linking of rubbers. The physical proper- 
ties of natural rubber change by cross-linking, namely, the solvent 
resistance, tensile strength and hardness increase, and the elonga- 
tion at breaking down decreases. About ten medium energy 
electron beam machines are used for tire production in Japan. The 
merits of radiation vulcanized natural rubber latex are shown. Its 
industrial application is explained. (K.I.). 


22851 (JAERI-M-—90-194, pp. 89-101) BATAN’s experiences 
on radiation curing. Sundardi, F. (National Atomic Energy 
Agency, Jakarta (Indonesia). Centre for the Application of |sotopes 
and Radiation). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1990. (CONF-9007204—: Workshops on the utilization 
of electron beams; Workshops on the utilization of electron beams, 
Bangi (Malaysia); Jakarta (Indonesia), 17 Jul 1990; 20 jul 1990; 
CONF-9007205-). in Proceedings of the workshops on the utiliza- 
tion of electron beams. 1168p. Order Number DE91755676. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A pilot plant for the radiation curing of surface coating on wood 
products was installed in Jakarta at the end of 1984 under UNDP, 
IAEA-RCA and the government of Indonesia Project. The total bud- 
get spent for the plant investment was about one million US 
dollars. The main objective of this plant was training course, 
demonstration and the study on both technical and economical as- 
pects of the radiation curing technology for surface coating. In this 
plant, a low energy (300 keV) electron beam machine of scanning 
type with variable beam current of 50 mA at maximum was in- 
stalled, and also a number of wood coating and wood handling 
equipments are available. Although the size of the plant is com- 
mercially usable, technically it was not designed for commercial 
application. For a typical application, the flowsheet of the pro- 
cesses cannot be followed with the available plant layout. In this 
case, a batch process should be used. A number of activities were 
carried out in the last five years, therefore, the experiences are re- 
ported. The principle of radiation curing technology for surface 
coating, the specification of the pilot plant, local and regional activi- 
ties, the troubles in the operation and so on are described. (K..). 


22852 (JAERI-M—90-194, pp. 118-128) Application of radia- 
tion to agro-resources. Kume, Tamikazu (Japan Atomic Energy 
Research inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Nov 1990. (CONF-9007204—: 
Workshops on the utilization of electron beams; Workshops on the 
utilization of electron beams, Bangi (Malaysia); Jakarta (Indonesia), 
17 Jul 1990; 20 jul 1990; CONF-9007205-). In Proceedings of the 
workshops on the utilization of electron beams. 168p. Order Num- 
ber DE91755676. Source: OSTI; NTIS (US Sales Only); INIS. 

A huge amount of agricultural resources such as cellulose and 
starch is discarded or under-utilized. The upgrading of these 
wastes into useful end products should be considered in order to 
recycle agro-resources and to reduce pollution. Radiation treatment 
is utilized for the sterilization of medical products and the preserva- 
tion of foods. The objectives of the irradiation on biological 
materials are the disinfection of micro-organisms and the improve- 
ment of the physico-chemical properties. The radiation processing 
on the fermentation of cellulose waste, sewage sludge, starch and 
the recovery of protein from the waste water of a potato starch fac- 
tory or a slaughter house has been studied. In this report, the 
conversion of oil paim waste into animal feed by gamma irradiation 
and the composting of sewage sludge by lectron beam irradiation 
are described. The determination of the molecular size of enzymes 
in situ by radiation inactivation method is also described as the ba- 
sic study of electron beam irradiation on biological materials. 
Electron beam is practically useful for the treatment of large 
amounts of oil palm waste and sewage sludge. (K.!.). 


22853 (LA-UR-91-1983) Plasma flow switch experiments 
on the Pegasus facility. Cochrane, J.C. Jr. (Los Alamos National 
Lab., NM (USA)); Anderson, B.; Bartsch, R.R.; Bowers, R.; Findley, 
C.; Greene, A.; Kruse, H.; Oona, H.; Parker, J.V.; Peterson, D.; 
Sandoval, G.; Lee, P.H.Y.; Turchi, P. Los Alamos National Lab., 
NM (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-910640-23: 8. 
IEEE pulsed power conference, San Diego, CA (United States), 
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17-19 Jun 1991). Order Number DE91014744. Source: 
NTIS; GPO Dep. 

Plasma flow switch experiments conducted on Pegasus have 
shown that a conducting layer of plasma shunts the load slot pre- 
venting efficient switching of current to the load. This effect is seen 
computationally. The magnitude of the effect depends on the 
specific parameters of the switch plasma and current level. Compu- 
tations have also shown that a plasma boundary layer “trap” would 
effectively remove enough plasma from the inner conductor of the 
power flow channel so that efficient switching would occur. This 
plasma trap has been successfully demonstrated when used with a 
static load. It has not yet been tested with an imploding load. 3 
refs., 8 figs. 
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22854 (INIS-mf-12839, pp. 77-79) The lesson of Goiania. 
Souza Barros, S. de (Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Inst. de Fisica). Orszagos Oktatastechnikai Koezpont, 
Veszprem (Hungary). Feb 1990. 364p. (CONF-8909434-: 
International conference on energy alternatives/risk education, Bai- 
atonfuered (Hungary), 7-13 Sep 1989). In Proceedings of the 
Intemational conference on energy alternatives/risk education V. 2: 
Energy and risk. Order Number DE91633456. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A cesium-137 source used for radiological treatment was left 
unattended in a private clinic in the city of Goiania in Brazil. On 13 
September 1987, the capsule containing the radioactive material 
was brought to a junk yard and violated, and its content was unin- 
tentionally handled by many peas. In 1987 the intensity of the 
source was 50 center dot 10'* Bq. Four people died and several 
hundred injured people were treated clinically or monitored. The 
lessons learned from this accident are evaluated. (R.P.). 
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Refer also to citation(s) 22445, 22857 


22855 (CONF-9106192-1) Photobiotechnology: Algal hy- 
drogen production and photoconductivity of metalized 
chloroplasts. Greenbaum, E. Oak Ridge National Lab., TN (USA). 
[1991]. 7p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From International symposium on new biomaterials 
and global ecology; Tokyo (Japan); 25-27 Jun 1991. Order Number 
DE91013232. Source: OSTI; NTIS; GPO Dep. 

Sustained hydrogen photoevolution from Chlamydomonas 
reinhardtii and C. moewusii was measured under an anoxic, CO2- 
containing atmosphere. It has been discovered that light intensity 
and temperature influence the partitioning of reductant between the 
hydrogen photoevolution pathway and the Calvin cycle. Under low 
incident light intensity (1-3 W m-*) or low temperature (approx. 
O°C), the flow of photosynthetic reductant to the Calvin cycle was 
reduced, and reductant was partitioned to the hydrogen pathway 
as evidenced by sustained H, photoevolution. Under saturating 
light (25 W m-*) and moderate temperature 20 + 5°C, the Calvin 
cycle became the absolute sink for reductant with the exception of 
a burst of H. occurring at light on. A novel photobiophysical phe- 
nomenon was observed in isolated spinach chloroplasts that were 
metalized by precipitating colloidal platinum onto the surface of the 
thylakoid membranes. A two-point irradiation and detection system 





was constructed in which a continuous beam helium-neon laser (4 
= 632.8 nm) was used to irradiate the platinized chloroplasts at 
varying perpendicular distances from a single linear platinum elec- 
trode in pressure contact with the platinized chloroplasts. No 
external voltage bias was applied to the system. The key objective 
of the experiments reported in this report was to measure the rela- 
tive photoconductivity of the chloroplast-metal composite matrix. 46 
refs., 1 tab. 


22856 (DOE/METC-89/6107-Vol.1, pp. 171-180) Production 
of hydrogen from low-rank coals. Sears, R.E.; Timpe, R.C. US- 
DOE Morgantown Energy Technology Center, WV (USA). Jun 
1989. (CONF-890666-Vol.1: 9. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 27-29 Jun 1989). In Proceedings of the ninth annual gasifi- 
cation and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The objective of this research was to evaluate the technical 
feasibility of producing low-cost hydrogen by catalytic steam gasifi- 
cation of low-rank coals. This approach takes advantage of the 
high reactivity and high volatile matter, moisture, and inherent 
alkali contents of low-rank coals. The research provided proof-of- 
concept and the early stages of engineering development of the 
hydrogen production process. In parallel with this process develop- 
ment and systems analysis work, an evaluation of the relationship 
between the fundamental properties of low-rank coals and their re- 
activity under hydrogen-producing conditions was conducted. 


0802 Storage, Transport, and Handling 
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22857 (DOE/BP/63056-3) Pacific Northwest hydrogen fee- 
sibility study. Fluor Daniel, Inc., Irvine, CA (USA). Mar 1991. 59p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AM79-86BP63056. Order Number DE91013427. Source: OSTI; 
NTIS; GPO Dep. 

The use of hydrogen as fuel to produce electric power or as a 
substitute for gasoline in automotive engines has aroused consid- 
erable interest at various times over the past century. The primary 
reason for hydrogen’s appeal is that its combustion produces no 
environmentally noxious species. In contrast to fossil fuels, only 
water vapor is produced when hydrogen is burned in a power piant 
or automobile. A second major advantage to hydrogen is the 
prospect of an almost inexhaustible supply source in water. Water 
can be broken down to yield hydrogen through a process called 
electrolysis. Although this process is well known and thoroughly 
understood, the electrolysis step itself requires electric power input. 
It is the cost of the electricity for this separation that has inhibited 
the widespread use of this approach to date. For a utility company, 
hydrogen has another application. Because hydrogen can be pro- 
duced during times of off-peak demand, stored, and then used as 
@ power source during times of peak demand, the utility company 
can use hydrogen as a means of load smoothing across a daily or 
seasonal demand cycle. The specific objective of the study de- 
scribed in this report was to assess the potential role of hydrogen, 
for the present and in the near term (the next 20 years), for the Pa- 
cific Northwest area of the United States. 17 refs., 16 figs., 8 tabs. 
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22858 (IC—90/430) Isolations of biogas products and effec- 
tive utilization of biomass in a tropical environment. Dioha, |.J. 
(International Centre for Theoretical Physics, Trieste (ltaly)); 
Nwagbo, E.E.; Gulma, M.A. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 11p. Order Number 
DE91635932. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper has compared two types (Indian and Chinese) of bio- 
gas producing facilities designed and built in Birnin-Kebbi, Nigeria. 
Available local input for the plants are identified and the isolations 
of the resultant output (products) and their economic viabilities are 
emphasized. The importance and the uses of the secondary prod- 
ucts are highlighted. Ways of maintaining the PH in the digester for 
optimum gas yield are reported. The difficulties encountered in on 
the site operation of the two models are stated. On the whole the 
Chinese model is considered most responsive to the environmental 
conditions of the study location. (author). 11 refs, 2 figs. 


22859 (LA-UR-91-2100) Plant growth is influenced by 
glutamine synthetase-catalyzed nitrogen metabolism. Langston- 
Unkefer, P.J. Los Alamos National Lab., NM (USA). 11 Jun 1991. 
20p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9106225—1: DOE workshop on marker- 
aided selection, Gatlinburg, TN (USA), 13-14 Jun 1991). Order 
Number DE91014592. Source: OSTI; NTIS; GPO Dep. 

Ammonia assimilation has been implicated as participating in 
regulation of nitrogen fixation in free-living bacteria. In fact, these 
simple organisms utilize an integrated regulation of carbon and ni- 
trogen metabolism; we except to observe an integration of nitrogen 
and carbon fixation in plants; how could these complex systems 
grow efficiently and compete in the ecosystem without coordinating 
these two crucial activities? We have been investigating the role of 
ammonia assimilation regulating the compiex symbiotic nitrogen 
fixation of legumes. Just as is observed in the simple bacterial sys- 
tems, perturbation of ammonia assimilation in legumes results in 
increased overall nitrogen fixation. The perturbed plants have in- 
creased growth and total nitrogen fixation capability. Because we 
have targeted the first enyzme in ammonia assimilation, glutamine 
synthetase, this provides a marker that could be used to assist se- 
lection or screening for increased biomass yield. 45 refs., 4 tabs. 
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22860 (CONF-901120—, pp. 291-298) Developing environ- 
mentally responsible energy resources. Rowley, A. (Fuelco, 
Denver, CO (USA)). USDOE Pittsburgh Energy Technology Center, 
PA (USA). 1990. From Indirect liquefaction contractors review; 
Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect liquefaction con- 
tractors’ review meeting. Proceedings. 422p. Order Number 
DE91010533. Source: OSTI; NTIS. 

Fuel Resources Development Co., (Fueico), a Denver, Colorado- 
based company has recently unveiled a new technology called 
Synhytech (Synthetic Hydrocarbon Technology) and is currently 
building the first commercial plant in Pueblo, Colorado. Synhytech 
recycles landfill gas and converts natural gas into naphtha, waxes, 
COz and most importantly, a very clean-buming diesel fuel. Syn- 
hytech diesel fuel is environmentally superior to all current and 
proposed diesel fuels, and can be used in any diesel engine with- 
out any special equipment or engine alterations. Synhytech diesel 
fuel is sulfur free, has less visible smoke and fewer harmful emis- 
sions than # 1 diesel fuel. in heavy duty engines (bus engines), 
Synhytech diesel fuel emits, at minimum, 18% less particulates, 
15% less hydrocarbons, 14% less carbon monoxide. A Synhytech 
facility can be a permanent or portable structure and costs less to 
construct than natural gas pipelines necessary to capitalize on nat- 
ural gas and landfill gas located in remote areas. 


22861 (EGG-EST-9558) Development of technology to 
treat and dispose of fish farm waste: Annual report, FY 1990. 
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Breckenridge, R.P.; Olson, G.L.; Lugar, R.M.; Irving, J.S. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 30p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO7-761D01570. 
Order Number DE91014155. Source: OSTI; NTIS; GPO Dep. 

The objective of this project was to evaluate and test solids re- 
moval techniques from wastewater and sludge disposal technology 
for the fish farming industry of southern Idaho. This work provided 
scientists and engineers from the Department of Energy’s Idaho 
National Engineering Laboratory (INEL) opportunities to: explore 
and promote the conversion of a waste product to an energy 
source (i.e., fertilizer) and expand knowledge in the treatment of 
low strength wastewaters that affect the quality of water resources. 
Specifically, our concern was the removal and utilization of solids 
that could pollute surface waters. This project was a collaborative 
effort between the Idaho Aquaculture Association (IAA), the Col- 
lege of Southern Idaho (CSI), state and federal agricultural 
agencies, and state universities. 40 rets., 8 figs., 1 tab. 
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22862 (ENET—8900694/1) Exploiting energy from wood, 
wood cuttings and matured wood. Nussbaumer, Th. (ed.). Bun- 
desamt fuer Energiewirtschaft, Bern (Switzerland). 1990. 173p. (In 
German). Order Number DE91505874. Source: OSTI; NTIS (US 
Sales Only); ENET, Elfenauweg 29, Bern (CH). 

Short Communication 
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22863 (DOE/OR/21389-29) Northeast regional biomass en- 
ergy program: Final report, August 1989-September 1990. 
O'Connell, R.A. CONEG Policy Research Center, Inc., Washington, 
DC (USA). Oct 1990. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-8830R21389. Order Number 
DE91014531. Source: OST!; NTIS; GPO Dep. 

This Final Report summarizes the actions of the past year (7th 
year), an overview of the Northeast Regional Biomass Program 
(NRBP), the biomass energy challenge, and future direction. At- 
tached to this report are the four quarterly reports previously 
submitted which provide specific details. The management struc- 
ture and program objectives for the Northeast Regional Biomass 
Program remain unchanged from previous years. The funding for 
this year however has been considerably reduced permitting the is- 
suance of grants to states to be held to $15,000/state. It also 
meant that fewer projects could be undertaken in the technical 
subcontract area. To alleviate this condition, $120,000 of unobii- 
gated state grant funds has been transferred to the technical 
subcontract area. Technical projects have been selected by the 
NRBP Steering Committee. 


22864 (DOE/OR/21389-30) Northeast regional biomass en- 
ergy program: Progress report, September—December 1990. 
O'Connell, R.A. CONEG Policy Research Center, Inc., Washington, 
DC (USA). Jan 1991. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-830R21389. Order Number 
DE91014532. Source: OSTI; NTIS; GPO Dep. 

The management structure and program objectives for the North- 
east Regional Biomass Program (NRBP) remain unchanged from 
previous years. The funding for the eighth year is $600,000. An ad- 
ditional $60,000 was provided by the Bonneville Power Regional 
Biomass Program to continue the publication of articles in the Bio- 
logue. 


22865 (DOE/OR/21389-31) Northeast regional biomass en- 
ergy program: Progress report, January-March 1991. 
O'Connell, R.A. CONEG Policy Research Center, inc., Washington, 
DC (USA). Apr 1991. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-830R21389. Order Number 
DE91014533. Source: OSTI; NTIS; GPO Dep. 

The management structure and program objectives for the North- 
east Regional Biomass Program (NRBP) remain unchanged from 
previous years. The funding for the eighth year is $600,000. An ad- 
ditional $60,000 was provided by the Bonnevilie Power Regional 
Biomass Program to continue the publication of articles in the Bio- 
logue. The Western Area Power Administration and the Council of 
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Great Lakes Governors provided $20,000 each for funding the 
project Characterization of Emissions from burning Woodwaste. 
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Refer also to citation(s) 22413, 22414, 22415, 22416, 22417, 
22418, 22420, 22421, 22423, 22424, 22425, 22483, 22606, 22610, 
22860 


22866 (CONF-900845—) Opportunities in the synfuels in- 
dustry: Proceedings. North Dakota Univ., Grand Forks, ND 
(USA). Energy and Environmental Research Center. [1990]. 345p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-90PC90361. From Symposium on opportunities in the synfu- 
els industry: SynOps 90; Bismarck, ND (USA); 27-30 Aug 1990. 
Order Number DE91014476. Source: OSTI; NTIS; GPO Dep. 

Reports from a meeting on opportunities in the synfuels industry 
are presented. Topics included: prospects and constraints in the 
use of coal in Italy; Australian coals in the domestic and interna- 
tional energy scenes, the present and future; update on the 
synfuels industry in the republic of South Africa; a comparative 
techno-economic analysis of coprocessing, direct coal liquefaction 
and resid upgrading; review and update of the coal fired diesel en- 
gine; German coals; utilisation now and in future; Canadian coal 
export future; coal gasification combined cycle power generation 
enhancement with methanol; the outlook for coal in Korea; US coal 
export opportunities; coal opportunities in Eastern Europe; world oil 
price and how it relates to future coal mine development; the tech- 
nologies of the clean coal technology demonstration program; use 
of oil shale waste in a circulating fluid bed; synfuels in Japan; ben- 
eficiation by oil agglomeration of center North Dakota lignite; healy 
clean coal project; the future coal in southeast Asia; global per- 
spectives; and fluid bed operations to date. Individual projects are 
processed separately on the data bases. 


22867 (CONF-901120-, pp. 17-38) Direct conversion of 
light hydrocarbon gases to liquid fuels. Process variable stud- 
jes. Foral, M.J. (Amoco Oil Co. Research and Development Dept., 
Naperville, IL (USA)). USDOE Pittsburgh Energy Technology Cen- 
ter, PA (USA). 1990. DOE Contract AC22-89PC89866. From 
Indirect liquefaction contractors review; Pittsburgh, PA (USA); 5-8 
Nov 1990. In Indirect liquefaction contractors’ review meeting. Pro- 
ceedings. 422p. Order Number DE91010533. Source: OSTI; NTIS. 

The objective of this project is to investigate the direct conver- 
sion of light hydrocarbon gases to liquid transportation fuels via a 
partial oxidation process. This paper reports results from process 
variable studies carried out in a small pilot-scale reactor. Numerous 
mass- and element-balanced runs were made to study the effects 
of hydrocarbon feed composition, oxygen concentration, tempera- 
ture, and pressure on feed conversion and product selectivity. 
Feeds were pure methane, mixed hydrocarbons (99-94 vol% 
methane and 1-6 vol% Co,), and pure oxygen. 


22868 (CONF-901120-, pp. 39-58) Status of PETC’s 
methane-to-higher hydrocarbon process. Taylor, C.E.; Noceti, 
R.P.; White, C.M.; McDonald, M.A.; Anderson, R.R.; Martello, D.V. 
USDOE Pittsburgh Energy Technology Center, PA (USA). 1990. 
From Indirect liquefaction contractors review; Pittsburgh, PA (USA); 
5-8 Nov 1990. In Indirect liquefaction contractors’ review meeting. 
Proceedings. 422p. Order Number DE91010533. Source: OSTI; 
NTIS. 

Research at the Pittsburgh Energy Technology Center has led to 
a two-stage process for the conversion of methane to gasoline- 
range hydrocarbons. Methane, oxygen, and hydrogen chloride 
react over an oxyhydrochlorination (OHC) catalyst in the first stage 
to produce predominately chloromethane and water. In the second 
stage, the chloromethane is catalytically converted to higher hydro- 
carbons, mainly in the gasoline (C4-C,) boiling range, by a 





pentasil-type zeolite such as ZSM-5. Earlier studies exhibit conver- 
sion of typically 40% for the conversion of methane to 
chloromethane and 98+% for the conversion of chloromethane to 
higher hydrocarbons. The first stage reaction has been studied un- 
der varying conditions of temperature and feed stoichiometry and 
over a range of residence times. The conversion of reactants, the 
yields, and product selectivities have been determined over the op- 
erating range of the catalyst. The second-stage reaction has been 
carried out over a zeolite catalyst with chloromethane and various 
mixtures of chloromethane, dichloromethane, and trichioromethane 
as reactants. The products of reaction were similar to those formed 
when using methanol as a feed. The catalyst has shown no signifi- 
cant changes in conversions or product distribution after multiple 
cycles of deactivation and oxidative regeneration. 


22869 (CONF-901120-, pp. 59-70) Light-hydrocarbon gas 
conversion. Sheinutt, J.A. (Sandia National Labs., Albuquerque, 
NM (USA)). USDOE Pittsburgh Energy Technology Center, PA 
(USA). 1990. DOE Contract AC04-76DP00789. From Indirect lique- 
faction contractors review; Pittsburgh, PA (USA); 5-8 Nov 1990. In 
Indirect liquefaction contractors’ review meeting. Proceedings. 
422p. Order Number DE91010533. Source: OSTI; NTIS. 

The objectives are to use computer-aided molecular design 
(CAMD) methods to design a new generation of catalysts for light 
hydrocarbon-oxidation reactions and synthesize and test promising 
engineered catalysts for activity, stability and selectivity. The re- 
search program is to explore the development of novel catalysts 
for the direct conversion of natural gas (C,-C, components) to 
oxygenate additives for clean fuels and/or other valuable intermedi- 
ates. The work will focus, initially, on homogeneous transition 
metal catalysts that are being developed at Sandia for conversion 
of methane and CO. using porphyrin metal complexes. The au- 
thor’s activities will also include pillared clays, modified zeolites, 
carbonized foams, and other designed, shape-selective microp- 
orous materials. He will make extensive use of computer-aided 
molecular design (CAMD) techniques to guide the synthesis of new 
catalysts. Molecular mechanics and molecular orbital calculations 
will be used to evaluate possible molecular catalyst designs. 
Promising computer-designed catalysts will then be synthesized 
and extensively characterized. The tailored catalysts will be tested 
for catalytic activity and selectively using batch microreactors. Ele- 
ments of the research are: (1) CAMD of selective substrate binding 
cavities attached to the catalytic metal center, (2) molecular model- 
ing of catalysts and catalyst-substrate/product/solvent interactions, 
(3) synthesis of promising catalyst designs, (4) activity testing of 
designed catalysts in a Sandia patented photochemical alkane- 
oxidation process using O2 as oxidant, and (5) testing of catalysts 
in alkane-oxidation systems not requiring co-reductant. 


22870 (CONF-901120-, pp. 95-128) Heterogeneous cat- 
alytic conversion of syn-gas to fuel alcohols. Dombek, B.D. 
(Union Carbide Corp., Charleston, WV (USA)); Hippier, J.G.; Shef- 
fer, G.R. USDOE Pittsburgh Energy Technology Center, PA (USA). 
1990. DOE Contract AC22-86PC90013. From Indirect liquefaction 
contractors review; Pittsburgh, PA (USA); 5-8 Nov 1990. In Indirect 
liquefaction contractors’ review meeting. Proceedings. 422p. Order 
Number DE91010533. Source: OSTI; NTIS. 

The objective of our research is to discover and evaluate novel 
catalytic systems for the selective conversion of synthesis gas into 
a mixture of alcohols useful as a fuel extender or octane enhancer. 
These systems include both homogeneous and heterogeneous cat- 
alysts, and may involve two-stage operation through methanol. The 
authors work over the final 9 months of the contract has concen- 
trated on the development of heterogeneous catalysts for the 
conversion of synthesis gas to C1-C4 alcohol mixtures. Specifically, 
heterogeneous catalysts consisting of one or more transition metals 
on mixed metal oxide supports with the spinei structure have been 
pursued. Catalysts for two different alcohol product mixtures have 
resulted. One catalyst type produces a Flory distribution of normal 
alcohols at mild conditions (260°C, 1,000 psig) using a hydrogen 
rich (H2/CO=2) synthesis gas. Alcohol yields as great as 13 Ibs/ft® 
catalyst/hr have been observed. The second catalyst type produces 
an alcohol mixture consisting almost exclusively of isobutanol and 
methanol using a carbon monoxide rich synthesis gas (H2/CO=0.5) 
at more elevated temperatures (400°C). Alcohol yields as great as 
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22 Ibs/ft® catalysvhr have been observed with isobutanol selectivi- 
ties as great as 35 wt%. Slurry phase reaction studies have been 
successfully performed using both a typical methanol catalyst and 
a spinel catalyst for the production of a C;-C4 normal alcohol mix- 
ture. The tests were run in a two-liter autoclave up to 1,000 psig 
and 270°C using either dodecane or tetraglyme (Tetraethylene Gly- 
col Dimethy! Ether). The kinetic models developed from these tests 
were used to predict the results of other published works. 


22871 (CONF-8808320—) Opportunities in the synfuels in- 
dustry. North Dakota Univ., Grand Forks, ND (USA). Energy and 
Environmental Research Center. [1988]. 309p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-90PC90361 
From Opportunities in the synfuels industry: SynOps 88; Bismarck, 
ND (USA); 29-31 Aug 1988. Order Number DE91014477. Source: 
OSTI; NTIS; GPO Dep. 

This report contains presentations from the synfuels industry 
conference. Major topics of discussion include: alternative syntuels; 
enhanced coal utilization; emission control; solid waste characteri- 
zation/reuse; and bioremediation. Individual projects are processed 
separately on the data base. 
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22872 (EFI-TR-3768) Software for production scheduling 
in hydro systems. Fiataboe, N.; Fosso, O.B.; Haugstad, A.; 
Olaussen, E.; Skarstein, Oe. Energiforsyningens Forskningsinstitutt 
A/S, Trondheim (Norway). Nov 1990. 28p. Order Number 
DE91793188. Source: OSTI; NTIS (US Sales Only). 

The report describes state of the art and future trends in soft- 
ware development for production scheduling including network 
security analysis, maintenance handling, inflow and load forecast- 
ing. The software is being developed with focus on hydro- 
dominated power supply systems. 7 refs., 7 figs. 


22873 (ETDE-IT-91-47) Alkal-aggregate reaction in con- 
crete dams. Berra, M.; Bertacchi, P. Ente Nazionale per I’Energia 
Elettrica, Milan (italy). 1990. 17p. Order Number DE91508836. 
Source: OST!; NTIS (US Sales Only). 

The Alkali-Aggregate Reaction (AAR) is a reaction between the 
hydroxil ions associated with the alkalis (sodium and potassium) in 
the pore fluid within concrete and certain forms of reactive aggre- 
gates (e.g., silicate microinstabilities). The alkalis usually derive 
from cement but they may also come from other concrete con- 
stituents (aggregates, mineral additions, mixing water, admixtures 
or external sources). Interest in the alkali-aggregate reaction in 
concrete structures has increased to such an extent in recent times 
as to draw the attention of international committees on concrete 
dam materials. In fact, although AAR’s do not specifically concern 
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the concrete of dams. one of the first structures in which deteriora- 
tion was later diagnosed as an alkali-aggregate reaction was the 
Parker Dam (USA). An international survey was conducted in 1985 
to identify the magnitude. frequency and distribution of damage 
(e.g.. mass movement. swelling. cracking. pop-outs. etc.) all over 
the world and to prepare some adequate recommendations on this 
subject, specifically concerned with concrete dams. This paper re- 
ports on the survey's findings and its recommendations. 


1306 Environmental Aspects 


22874 (DOE/BP/10722-1) Evaluation of pure oxygen sys- 
tems at the Umatilla Hatchery: Task 1, Review and evaluation 
of supplemental O, systems: Final report. Fish Factory. Davis, 
CA (USA). Mar 1991. 168p. Sponsored by USDOE. Washington, 
DC (USA). DOE Contract AP79-90BP10722. Order Number 
DE91013463. Source: OSTI; NTIS: GPO Dep. 

Based on feed consumption, the oxygen requirement for the 
Umatilla Hatchery was computed. The oxygen requirement depends 
strongly on the minimum oxygen criteria. Two oxygen criteria based 
on effluent concentrations from the raceways were tested: (1) Sat- 
uration (depending on elevation and temperature) and (2) 7 mg/L 
(a criteria commonly used for flow-through salmon hatcheries). The 
results of the modelling for the two dissolved oxygen criteria cases 
are presented. An assessment of the oxygen contactors and oxy- 
gen supply system for the existing design currently planned for 
installation at Umatilla Hatchery resulted in findings that would 
improve efficiency, reliability, or other operations. The overall rec- 
ommended oxygen injection method reflects considerations of cost, 
timing, efficiency, and reliability. 54 refs., 22 figs., 32 tabs. 


22875 (DOE/BP/12496—1) .Conforth Ranch wildlite mitige- 
tion feasibility study, McNary, Oregon: Annual report. 
Rasmussen, L.; Wright, P.; Giger, R. Fish and Wildlife Service, 
Portland, OR (USA). May 1991. 69p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AI79-90BP12496. Order 
Number DE91013286. Source: OSTI; NTIS; GPO Dep. 

The 2,860-acre Conforth Ranch near Umatilla, Oregon is being 
considered for acquisition and management to partially mitigate 
wildlite losses associated with McNary Hydroelectric Project. The 
Habitat Evaluation Procedures (HEP) estimated that management 
for wildlife would result in habitat unit gains of 519 for meadowlark, 
420 for quail, 431 for mallard, 466 tor Canada goose, 405 for mink, 
49 for downy woodpecker, 172 for yellow warbler, and 34 for spot- 
ted sandpiper. This amounts to a total combined gain of 2,495 
habitat units - a 110 percent increase over the existing values for 
these species combined of 2,274 habitat units. Current water deliv- 
ery costs, estimated at $50,000 per year, are expected to increase 
to $125,000 per year. A survey of local interest indicated a majority 
of respondents favored the concept with a minority opposed. No 
contaminants that would preclude the Fish and Wildlife Service 
from agreeing to accept the property were identified. 21 refs., 3 
figs., 5 tabs. 


22876 (DOE/BP/20733-5) Monitoring of downstream 
saimon and steelhead at federal hydroelectric facilities: An- 
nual report, 1989. Johnsen, R.C.; Hawkes, L.A.; Smith, W.W.; 
Fredricks, G.L.; Martinson, R.D.; Hevlin, W.A. National Marine 
Fisheries Service, Portland, OR (USA). Environmental and Techni- 
cal Services Div. 16 Feb 1990. 93p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AI79-85BP20733. Order 
Number DE91013573. Source: OST!; NTIS; GPO Dep. 

This project is a part of the continuing Smolt Monitoring Program 
(SMP) to monitor Columbia Basin salmonid stocks coordinated by 
the Fish Passage Center (FPC). The SMP provides timely data to 
the Fish Passage Managers for in season flow and spill manage- 
ment for fish passage and post-season analysis by the FPC for 
travel time, relative magnitude and timing of the smolt migration. 
Sampling sites were McNary, John Day and Bonneville Dams 
under the SMP, and the Dalles Dam under the “Fish Spill Memo- 
randum of Agreement” for 1989. All pertinent fish capture, 
condition and brand data, as well as dam operations and river flow 
data were incorporated into the FPC Fish Passage Data Informa- 
tion System (FPDIS). 15 refs., 6 figs., 6 tabs. 
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22877 (DOE/BP/36136-3) Northwest Montana wildlite habi- 
tat enhancement: Hungry horse elk mitigation project. Casey, 
D.: Malta, P.R. Montana Dept. of Fish. Wildlife and Parks, Helena, 
MT (USA). Dec 1990. 66p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract BI79-87BP36136. Order Number 
DE91013506. Source: OSTI: NTIS: GPO Dep. 

Portions of two important elk (Cervus elaphus) winter ranges to- 
talling 8749 acres were lost due to the construction of the Hungry 
Horse Dam hydroelectric facility. This habitat loss decreased the 
carrying capacity of the both the elk and the mule deer (Odocoileus 
hemionus). In 1985, using funds from the Bonneville Power Admin- 
istration (BPA) as authorized by the Northwest Power Act, the 
Montana Department of Fish, Wildlife and Parks (FWP) completed 
a wildlite mitigation plan for Hungry Horse Reservoir. This plan 
identified habitat enhancement of currently-occupied winter range 
as the most cost-efficient, easily implemented mitigation alternative 
available to address these large-scale losses of winter range. The 
Columbia Basin Fish and Wildlife Program, as amended in 1987, 
authorized BPA to fund winter range enhancement to meet an ad- 
justed goal of 133 additional elk. A 28-month advance design 
phase of the BPA-funded project was initiated in September 1987. 
Primary goals of this phase of the project included detailed litera- 
ture review, identification of enhancement areas, baseline (elk 
population and habitat) data collection, and preparation of 3-year 
and 10-year implementation plans. This document will serve as a 
site-specific habitat and population monitoring plan which outlines 
our recommendations for evaluating the results of enhancement ef- 
forts against mitigation goals. 25 rets., 13 figs., 7 tabs. 


22878 (DOE/BP/61748-3) Rock tsiand Dam smolt monitor- 
ing: Final reports for 1988, 1989, and 1990. Peven, C.M.; Fielder, 
P.C. Public Utility District No. 1 of Chelan County, Wenatchee, WA 
(USA). Power Operations Dept. Sep 1988. 182p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AI79-86BP61748. 
Order Number DE91013575. Source: OSTI; NTIS; GPO Dep. 

Downstream migrating salmon (Oncorhynchus spp.) and steel- 
head trout (Salmo gairdneri) were monitored at Rock Island Dam. 
Data collected include: (1) number of fish caught by species, (2) 
number of branded fish caught by species, (3) daily average river 
flow, (4) daily average powerhouse #1 and #2 flows and daily aver- 
age spill. These data were used by the Fish Passage Center to 
determine how much to augment river flow to improve the survival 
of downstream migrating fish. The compiled data for the Rock Is- 
land Dam trapping facility in 1988, 1989 and 1990 are presented. 
The date range when 80% of each year’s migration (excluding sub- 
yearling chinooks) is presented. Passage rates of hatchery 
released chinook and steelhead smolts and the downstream migra- 
tion timing of all salmonids are presented. The spring migration 
timing of juvenile salmonids is strongly influenced by hatchery re- 
leases above Rock island Dam. 21 refs., 28 figs., 9 tabs. 


22879 (DOE/BP/92430-1) Wiidlite impact assessment: 
Bonneville, McNary, The Dalles, and John Day Projects: An- 
nual report 1989. Rasmussen, L.; Wright, P. Fish and Wildlife 
Service, Portland, OR (USA). Oct 1990. 185p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AI79-88BP92430 
;Al79-87BP35261. Order Number DE91013706. Source: OSTI; 
NTIS; GPO Dep. 

The Habitat Evaluation Procedures (HEP) were used to evaluate 
pre- and post-construction habitat conditions of the US Army Corps 
of Engineers Bonneville project in Oregon and Washington. The 
project directly impacted 20,749 acres of wildlife habitat. Seven 
evaluation species were selected with losses and gains expressed 
in Habitat Units (HU’s). One HU is equivalent to 1 acre of prime 
habitat. The evaluation estimated a gain of 2671 HU's of lesser 
scaup wintering habitat. Losses of 4300 HU’s of great blue heron 
habitat, 2443 HU’s of Canada goose habitat, 2767 HU’s of spotted 
sandpiper habitat, 163 HU's of yellow warbier habitat, 1022 HU’s 
black-capped chickadee habitat, and 1622 HU’s of mink habitat oc- 
curred as a result of the project. This amounts to a total combined 
loss of 12,317 HU'’s. 18 refs., 1 fig., 4 tabs. 


22880 (DOE/EH-0190P) Environmental audit of the South- 
western Power Administration Springfield Area Facilities. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (USA). Office of Environmental Audit. Mar 1991. 





183p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91013542. Source: OSTI; NTIS; GPO Dep. 

On June 27, 1989, the Secretary of Energy announced a 10- 
point initiative to strengthen environmental protection within the US 
Department of Energy (DOE). The Office of Environment, Safety 
and Health (EH) has established a program within the Office of 
Environmental Audit, EH-24, to conduct multidisciplinary environ- 
mental audits at DOE's operating facilities. The initial audits in this 
program are designed to gather baseline information on environ- 
mental compliance and management at facilities that have not 
undergone a DOE Headquarters Environmental Survey or Tiger 
Team Assessment and are not expected to be scheduled for a 
Tiger Team Assessment through Fiscal Year 1992. The objective of 
the Environmental Audit is to provide the Secretary with information 
on the compliance status of DOE facilities with regard to environ- 
mental requirements, root causes for noncompliance, adequacy of 
DOE environmental management programs, and response actions 
to address the identified problem areas. This document contains 
the findings identified during the Environmental Audit of Southwest- 
ern Power Administration, conducted from March 18 to 29, 1991. 
Specifically, the audit included representative facilities in South- 
western’s East District, including the Springfield Facility; 
Springfield, Cartage, Table Rock, Nixa, and Norfork Substations; 
and Neosho Switching Station. 3 figs., 13 tabs. 


22881 (ETDE-IT-91-41) Concrete-stone-mortar dam degra- 
dation in Italy. Berra, M.; Appendino, M.; Baldovin, E.; Paolina, 
R.; Bianchini, A.; Carabelli, F.; Posta, U.; Vielmo, |. Ente Nazionale 
per l’Energia Elettrica, Milan (Italy). 1990. 43p. (In Italian). (CONF- 
9106252—1: 17. congresso ICOLD, Vienna (Austria), Jun 1991). 
Order Number DE91508833. Source: OSTI; NTIS (US Sales Only). 

From 17. congresso ICOLD; Vienna, Austria (Jun 1991). 

This study of the principle problems related to dam degradation 
took into account the following damage types: degradation within 
the dam body due to external environmental effects (e.g., height 
above sea level, climatic conditions, local geology, etc.); effects of 
cracking taking place during the construction period; settling of up- 
stream rock foundation. The paper examines the nature of these 
problemes, assesses the associated risks, takes into account the 
frequency of selected cases and indicates appropriate remedial 
measures. These problems are receiving increasing attention in 
Italy due to the high average age and variety of construction of its 
dams. 
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22882 (DOE/ER/13388-5) Antenna organization in green 
photosynthetic bacteria: Progress report, July 1988—June 
1990. Blankenship, R.E. Arizona State Univ., Tempe, AZ (USA). 
[1990]. 23p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-85ER13388. Order Number DE91014814. Source: 
OSTI; NTIS; GPO Dep. 

Chliorosomes are bag-like structures attached to the cytoplasmic 
side of the inner cell membrane, and transfer energy into the mem- 
brane where long-term energy storage is carried out by the 
photochemical reaction center. Evidence is now overwhelming that 
the chlorosome represents a very different type of antenna from 
that found in any other system yet studied. The idea that the pig- 
ments in chlorosomes are organized into molecular aggregates by 
direct pigment-pigment interactions has now gained essentially 
universal acceptance among the workers in the field of photosyn- 
thesis, largely due to the work from our laboratory. The challenge 
is now to understand at a molecular level how the pigment 
oligomers are packaged into the chlorosome and how they function 
to make an efficient antenna system. The role of proteins in the 
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chlorosome is now very unclear, and some workers believe they 
play essentially no role. Several lines of current and planned ex- 
periments are directed at understanding these questions. A major 
conceptual breakthrough was the discovery of a previously unrec- 
ognized control system that serves to regulate the flux of energy 
through the system in response to the redox potential of the cell. 
Each of these areas is described. 14 refs., 3 figs. 


22883 (SAND-—90-7037) One-sun silicon solar cell research. 
Green, M.A. (New South Wales Univ., Kensington (Australia). Cen- 
tre for Photovoltaic Devices and Systems); Zhao, J.; Wang, A.; 
Blakers, A.W.; Milne, A.M.; Dai, X.; Chong, C.M.; Wenham, S.R.; 
Zhang, F.; Yun, F.; Zolper, J.; Narayanan, S.; Sproul, A.B. Sandia 
National Labs., Albuquerque, NM (USA); New South Wales Univ., 
Kensington (Australia). Centre for Photovoltaic Devices and Sys- 
tems. Mar 1991. 68p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91014329. Source: OSTI; NTIS; GPO Dep. 

This report describes research for the period September 1988 to 
February 1990 directed at improving the performance of crystalline 
and polycrystalline silicon solar cells. Key results include the 
demonstration of 24.2% energy conversion efficiency for 4-cm? 
crystalline cells fabricated using the development of the Passivated 
Emitter Cell processing sequence, the demonstration of energy 
conversion efficiency up to 22.4% for large-area, low-cost silicon 
concentrator cells fabricated using the laser grooved cell process- 
ing sequence, the demonstration of efficiencies up to 17.8% on 
4-cm* polycrystalline silicon substrates, and the demonstration of 
efficiencies of up to 16.7% on 10-cm* polycrystalline substrates 
using a combined laser textured and grooved cell processing se- 
quence. 32 refs., 17 figs., 20 tabs. 
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22884 (ENET—8900231/3) Micro-processor control of net- 

worked solar current converters. Crastan, V. (ingenieurschule 

Biel (CH)). Bundesamt fuer Energiewirtschaft, Bern (Switzerland). 

1989. 25p. (in German). Order Number DE91505875. Source: 

OSTI; NTIS (US Sales Only); ENET, Elfenauweg 29, Bern (CH). 
Short Communication 
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22885 (ENET—8900035/1) PHOEBUS: a 30 MWe solar tower 
plant for Jordan. Phase 1B: feasibility study: Volume 1: main 
results. Bundesamt fuer Energiewirtschaft, Bern (Switzerland). 
1990. 242p. Order Number DE91505872. Source: OSTI; NTIS (US 
Sales Only); ENET, Elfenauweg 29, CH-3003 Bern (CH). 

Short Communication 


22886 (SAND-90-7031) Construction of the molten salt 
pump and valve loops. Bator, P.A. (Babcock and Wilcox Co.., 
Barberton, OH (USA). Nuclear Equipment Div.); Dowling, R.L. San- 
dia National Labs., Albuquerque, NM (USA); Babcock and Wilcox 
Co., Barberton, OH (USA). Nuclear Equipment Div. May 1991. 
83p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91014328. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of the molten salt pump and valve test loop is to 
demonstrate the performance, reliability, and lifetime of full-scale 
hot and cold salt pumps and valves for use in commercial salt-in- 
tube receiver solar power plant. The test hardware consists of two 
pumped loops, one to simulate the hot side of the receiver at a 
temperature of 565°C (referred to as the hot loop) and one to sim- 
ulate the receiver's cold side at 285°C (referred to as the cold 
loop). Each loop contains a pump and five representative valves 
sized for a 60-MW, commercial solar power plant using molten salt 
heat transport fluid. The test loop is part of the Molten Salt Subsys- 
tem/Component Test Experiment, which is being conducted to 
reduce the technical risk of building and operating commercial so- 
lar central receiver plants. The project, managed by Sandia 
National Laboratories with Babcock and Wilcox as the prime con- 
tractor, is cost shared by the US Department of Energy and six 
contractors. 25 figs., 9 tabs. 
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22887 (ANL/CP-71781) Biofouling and corrosion fouling of 
plain and enhanced aluminum surtaces. Panchal, C. (Argonne 
National Lab., IL (USA)); Sasscer, D. Argonne National Lab., IL 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-910739-20: 
ASME/AIChE/ANS national heat transfer conference, Minneapoiis, 
MN (United States), 26-31 Jul 1991). Order Number DE91014464. 
Source: OSTI; NTIS; GPO Dep. 

A long-term experimental research was carried out for the qualifi- 
cation of aluminum alloys for marine applications as a part of the 
Ocean Thermal Energy Conversion (OTEC) program. This paper 
presents the short- and long-term biofouling and corrosion-fouling 
results for a rectangular-flow channel and for the spirally fluted 
tube, and compares these results with that for a plain tube. The 
rectangular-flow channel tested in the present experimental pro- 
gram represents a typical flow passage for brazed-aluminum heat 
exchangers. The effectiveness of biofouling control methods such 
as chlorination and brush cleaning were also evaluated. 11 refs., 8 
figs., 4 tabs. 


22888 (ANV/ESD-10) OTEC biofouling and corrosion study 
at the Natural Energy Laboratory of Hawaii, 1983-1987. Pan- 
chal, C. (Argonne National Lab., IL (USA)); Stevens, H.; Genens, 
L.; Thomas, A.; Clark, C.; Yaggee, F.; Darby, J.; Sasscer, D.; 
Larsen-Basse, J.; Liebert, B.; Berger, L.; Bhargava, A.; Lee, B. Ar- 
gonne National Lab., IL (USA). Energy Systems Div. Oct 1990. 
174p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract W-31109-ENG-38. Order Number DE91014252. Source: 
OST; NTIS; GPO Dep. 

Long-term research on fouling and corrosion has been con- 
ducted as a part of the effort to develop heat exchangers for the 
US Department of Energy's Ocean Energy Technology program. 
After obtaining initial experimental data from various sites, including 
Puerto Rico, the Gulf of Mexico, open ocean (a buoy) in Hawaii, 
and Wrightsville Beach in North Carolina, Argonne National Labo- 
ratory carried out a six-year research program at the National 
Energy Laboratory of Hawaii. In the Phase 1 experimental pro- 
gram, a data base was developed for characterization of biofouling 
of corrosion-resistant material exposed to two types of seawater — 
surface (warm) and deep-ocean (cold). The major objective was to 
determine optimal biofouling-control methods. The results of the 
Phase 1 research were published in a report in 1985. The major 
objective of the Phase 2 research has been to develop a technical 
data base for the qualification of aluminum alloys for ocean thermal 
energy conversion (OTEC) heat-exchanger applications. Aluminum 
alloys have many desirable mechanical properties that can be uti- 
lized for the development of low-cost, compact heat exchangers 
that can be designed on a modular basis. The research program 
for aluminum alloys has included biofouling, corrosion fouling, uni- 
form corrosion, localized corrosion, and evaluation of brazed joint 
and epoxy-bonded joints. Conclusions derived in this report repre- 
sent a major milestone in OTEC materials and fouling research. 70 
rets., 109 figs., 18 tabs. 


22889 (SERV/TP-253-3561, pp. 111-145) Surface condenser. 
Panchal, C.B. (Argonne National Lab., IL (USA)). Solar Energy 
Research Inst., Golden, CO (USA). Sep 1990. DOE Contract W- 
31109-ENG-38. In Results of scoping tests for open-cycle OTEC 
[ocean thermal energy conversion] components operating with sea- 
water. 318p. Order Number DE89009514. Source: OSTI; NTIS. 
Two types of condensers can be used for the open cycle. In the 
direct-contact condenser the steam condenses directly on the sea- 
water and the two fluids are mixed. in the surface condenser, the 
seawater remains separated from the steam by a surface, and 
desalinated water is produced as a direct by-product of the OC- 
OTEC process. The experimental results presented in this section 
are a part of the overall research approach for the development of 
the open-cycle surface condenser. The specific experimental objec- 
tives were as follows: determine overall performance for the main 
condenser; measure local and total rate of condensation and com- 
pare with theoretical predictions; determine thermal effectiveness of 
the vent condenser; compare measured and predicted thermal ef- 
fectiveness for the vent condenser; and use the experimental data 
to design the NPPE test unit with prototypical flow channels. The 


80 ERA Vol. 16, No. 9 


paper describes data analysis, equipment and instrumentation, 
results, conclusions, and the application of data to the net power- 
producing experiment design. 


1409 Solar Thermal Utilization 
Refer also to citation(s) 22547, 22548, 23785 
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22890 (EGG-M-91162) Hydrothermal opportunities and 
challenges in the basin and range. Faulder, D.D. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). [1991]. 6p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
(CONF-9103105-7: 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s, San Francisco, CA (USA), 19-21 Mar 1991). 
Order Number DE91014095. Source: OSTI; NTIS; GPO Dep. 

Geothermal development in the Basin and Range is a viable 
alternative for a portion of the new power. The existing fields in op- 
eration, short development lead times, ability to add incremental 
power generation, and the favorabie environmental aspects all 
bode well for the industry. The Basin and Range province has a 
large inventory of both developed and undeveloped prospects. Cur- 
rently, there are 434 MW, (gross) of installed generating capacity, 
which has been added at an average rate 67 MW, per year. Addi- 
tional areas can be considered as maturing exploration prospects. 
An improved exploration and development approach would rely on 
a multi-disciplinary team of geologists, geochemists, geophysicists, 
and reservoir engineers. An exploration model would be developed 
by the team and continually reevaluated as exploration and devel- 
opment progressed. The role of the reservoir engineer would be 
the ongoing incorporation of geologic and engineering data into a 
reservoir model, providing a reality check on the exploration team. 
At each stage, the model is available to management for the latest 
estimates of reservoir deliverability, project economics, a reservoir 
management pian, and be used for well site selection. 15 refs., 3 
figs. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


22891 (DOE/ID/12738-1) improved computational schemes 
for the numerical modeling of hydrothermal resources in 
Wyoming: Final report. Heasier, H.P.; George, J.H.; Allen, M.B. 
Wyoming Univ., Laramie, WY (USA). May 1990. 85p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG07-881D12738. 
Order Number DE91014823. Source: OSTi; NTIS; GPO Dep. 

A new method, the Conjugate Gradient Squared (CGS) solution 
technique, is shown to be extremely effective when applied to the 
finite-difference solution of conductive and convective heat transfer 
in geologic systems. The CGS method is compared to the Succes- 
sive Over/Under Relaxation schemes, a version of the Gaussian 
elimination method, and the Generalized Minimum Residual (GM- 
RES) approach. The CGS procedure converges at least ten times 
faster than the nearest competitor. The model is applied to the 
Thermopolis hydrothermal system, located in northwestern 
Wyoming. Modeled results are compared with measured 
temperature-depth profiles and results from other studies. The tem- 
perature decrease from 72°C to 54°C along the crest of the 
Thermopolis anticline is shown to resuk from cooling of the 
geothermal fluid as it moves to the southeast. Modeled results 
show correct general trends, however, a time-varying three- 
dimensional model will be needed to fully explain the effects of 
mixing within the aquifers along the crest of the anticline and ther- 
mal affects of surface surface topography. 29 refs., 18 figs., 2 tabs. 





1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 22890 


1504 Legislation and Regulations 
Refer also to citation(s) 22893 


1505 Economic, industrial, and Business Aspects 
Refer also to citation(s) 22893, 22897 


22892 (EGG-M-91095) The industrial consortium for the 
utilization of the geopressured-geothermal resource. Negus-de 
Wys, J. EG and G Idaho, Inc., Idaho Falls, ID (USA). 15 Feb 1991. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-9103105-8: 9. geothermal program re- 
view: the geothermal partnership—industry, utilities and government 
meeting the challenges of the 90's, San Francisco, CA (USA), 19- 
21 Mar 1991). Order Number DE91014171. Source: OSTI; NTIS; 
GPO Dep. 

Four feasibility studies have been developed by the INEL on 
thermal enhanced oil recovery (TEOR) Use of Supercritical Fluid 
processes for Detoxification of Pollutants, and Hydraulic Conver- 
sion to Electricity, and Direct Use. The studies provide information 
bases for potential industrial partners in the resource utilization. A 
joint proposal from Los Alamos National Laboratory (LANL) and 
INEL on supercritical fluid processes in going forward. Western 
Resources Technology has begun development of a dozen geo- 
pressured well projects. An hydraulic turbine test will be conducted 
at Pleasant Bayou in Summer of 1991. Dr. Wayne Steele of Angle- 
wood, TX, a retired medical doctor, is proposing to raise fresh 
water Australian lobsters in the Pleasant Bayou Well fire water 
pond. Additional projects such as catfish farming, crayfish, desalin- 
tion plant and agricultural greenhouse use of the resource heat are 
“waiting in the wings” for the DOE wells to become availiable for pi- 
lot use projects. 2 figs. 


1506 Environmental Aspects 
Refer also to citation(s) 22893 


1507 Products and By-Products 
Refer also to citation(s) 22892 


1508 Geothermal Power Plants 
Refer also to citation(s) 22892 


22893 (DOE/ID/12477-T1) Preconstruction of the Honey 
Lake Hybrid Power Plant: Final report. Geoproducts Corp., Oak- 
land, CA (USA). 30 Apr 1988. 48p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-841D12477. Order 
Number DE91014522. Source: OSTI; NTIS; GPO Dep. 

The work undertaken under this Contract is the prosecution of 
the preconstruction activities, including preliminary engineering de- 
sign, well fied development, completion of environmental review 
and prosecution of permits, and the economic and financial analy- 
sis of the facility. The proposed power piant is located in 
northeastern California in Lassen County, approximately 25 miles 
east of the town of Susanville. The power plant will use a combina- 
tion of wood residue and geothermal fluids for power generation. 
The plant, when fully constructed, will generate a combined net 
output of approximately 33 megawatts which will be sold to Pacific 
Gas and Electric Company (PG&E) under existing long-term power 
sales contracts. Transfer of electricity to the PG&E grid will require 
construction of a 22-mile transmission line from the power plant to 
Susanville. 11 refs., 12 figs., 7 tabs. 


22894 (EGG-M-91137) Overview of the Heat Cycle Re- 
search project. Bliem, C.J.; Mines, G.L. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1991]. 6p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
9103105-6: 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s, San Francisco, CA (USA), 19-21 Mar 1991). 
Order Number DE91014072. Source: OSTI; NTIS: GPO Dep. 

The Heat Cycle Research project is developing the technology 
base that will permit a much greater utilization of the moderate- 
temperature, liquid-dominated geothermal resources, particularly 
for the generation of electrical power. The emphasis in the project 
has been the improvement of the performance of binary power cy- 
cles. The investigations have been examining concepts projected 
to improve the brine utilization by 20% relative to a “Heber-type” 
binary plant; these investigations are nearing completion. Prepara- 
tions are currently underway in the project to conduct field 
investigations of the condensation behavior of supersaturated tur- 
bine expansions. These investigations will evaluate whether the 
projected additional 8% to 10% improvement in brine utilization can 
be realized by allowing these expansions. Analytical studies of an 
“ideal” cycle’s performance have shown that the concepts under 
project investigation, are approaching the practical limits of 
performance. Future program efforts will focus on the problems as- 
sociated with heat rejection and on the transfer of the technology 
being developed to industry. 10 refs., 6 figs. 


1509 Geothermal Engineering 


22895 (BNL-45995) Geothermal materials development: 
FY 1990 accomplishments and current activities. Kukacka, L.E. 
Brookhaven National Lab., Upton, NY (United States). Jan 1991. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9103105-9: 9. geothermal program re- 
view: the geothermal partnership—industry, utilities and government 
meeting the challenges of the 90's, San Francisco, CA (USA), 19- 
21 Mar 1991). Order Number DE91015146. Source: OSTI; NTIS; 
GPO Dep. 

Advances in the development of hydrothermally stable materials, 
the commercial availabilities of which are considered essential for 
the attainment of the Geothermal Division's (GD) Hydrothermal 
Category Objectives, continue to be made. Fiscal year 1990 R&D 
was focused on reducing well drilling and completion costs, energy 
conversion costs, and on mitigating corrosion in well casing. Activi- 
ties on lost circulation control materials, CO2-resistant lightweight 
cements and thermally conductive corrosion and scale-resistant 
linear systems have reached the final development stages. In addi- 
tion, field tests to determine the feasibility for the use of polymer 
cement liners to mitigate HCl-induced corrosion at the Geysers 
were performed. Technology transfer efforts on high temperature 
elastomers for use in drilling tools such as drillpipe protectors and 
rotating head seals were continued under Geothermal Drilling Or- 
ganization sponsorship. Recent accomplishments and ongoing 
work on each of these activities are described in the paper. 8 refs. 


22896 (BNL-45998) Geothermal materials development: 
Annual report FY 1990. Kukacka, L.E. Brookhaven National Lab., 
Upton, NY (USA). Feb 1991. 13p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC02-76CH00016. Order Number 
DE91013972. Source: OSTI; NTIS; GPO Dep. 

Advances in the development of new materials, the commercial 
availabilities of which are essential for the attainment of Hydrother- 
mal Category Level 1 and 2 Objectives, continue to be made in the 
Geothermal Materials Development Project. Many successes have 
already been accrued and the results transferred to industry. In FY 
1990, the R&D efforts were focused on reducing well drilling and 
completion costs and on mitigating corrosion in well casing. Activi- 
ties on lost circulation control materials, CO2- resistant lightweight 
cements, and thermally conductive corrosion and scale-resistant 
protective liner systems have reached the final development 
stages, and cost-shared field tests are planned for the FY 1991- 
1992 time frame. Technology transfer efforts on high temperature 
elastomers for use in drilling tools are continuing under Geothermal 
Drilling Organization (GDO) sponsorship. 


22897 (BNL-46274) Geothermal! materials project input for 


conversion technology task: Annual operating plan FY 1992. 
Kukacka, L.E. Brookhaven National Lab., Upton, NY (USA). Apr 
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1991. 30p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. Order Number DE91014793. Source: 
OSTI; NTIS; GPO Dep. 

This ongoing laboratory-based high risk/high payoff R&D pro- 
gram has already yielded several durable cost-effective materials 
of construction which are being used by the geothermal energy in- 
dustry. In FY 1992, R&D in the following areas will be performed: 
(1) advanced high-temperature (300°C) CO2-resistant lightweight 
well-cementing materials, (2) high-temperature chemical systems 
for lost-circulation control, (3) thermally conductive composites for 
heat exchange applications, (4) corrosion mitigation at the Gey- 
sers, and (5) high-temperature chemical coupling materials to bond 
elastomers to steel substrates. Work to address other materials 
problems will commence in FY 1993, as their needs are verified. 
All of the activities will be performed as cost-shared activities with 
other National Laboratories and/or industry. Successful develop- 
ments will significantly reduce the cost of well drilling and 
completion, and energy-extraction processes. 3 figs., 2 tabs. 


16 TIDAL AND WAVE POWER 


1601 Resources and Availability 


22898 (ETDE-IT-91-50) TEMPO experiment: Characteris- 
tics of Northern Tyrrhenian Sea circulation. Artale, V.; Astrakdi, 
M.; Gasparini, G.M. ENEA, Casaccia (Italy). Centro Ricerche 
Energia. 1990. 2p. (CONF-9010391—1: 32. congresso della Com- 
missione Internazionale per l'esplorazione scientifica del Mar 
Mediterraneo, Perpignan (France), 15 Oct 1990). Order Number 
DE91508865. Source: OSTI; NTIS (US Sales Only). 

From 32. congresso della Commissione Internazionale per 
l'esplorazione scientifica del Mar Mediterraneo; Perpignan, France 
(15-20 Oct 1990). 

In order to evaluate the characteristics of the circulation in the 
Northern Tyrrhenian Sea (largely cyclonic, with very weak currents 
organized in two main structures bordering at about 40 degrees 
north latitude), an experimental program involving annual current 
measurements at different places, together with periodic hydro- 
graphic campaigns and the use of drifting, continuous-monitoring 
buoys, was started in September, 1989 as part of the European 
Communities’ project called TEMPO, Tyrrhenian Eddy Multi- 
Platform Observation Experiment. The aim of this project is the 
investigation of the Tyrrhenian circulation by the integrated use of 
different data collected from different platforms (satellites, aircraft, 
and ships). This paper gives a preliminary description of the local 
marine conditions existing in the fall season. Emphasis is given to 
the vertical structure of the water column and the circulation pat- 
tern at various depths. 


17 WIND ENERGY 


1706 Wind Energy Engineering 


22899 (EEV-88-04) Measurements on a Nibe turbine A at 
high wind velocity, 12-30 m/s. Maribo Pedersen, 8B. 
Danske Elvaerkers Forenings Udredningsafdeling (DEFU), Lyngby 
(Denmark). Aug 1990. 92p. (in Danish). Contract EM-1364/86- 
1;Contract EM-1364/97-1. Order Number DE91798494. Source: 
OSTI; NTIS (US Sales Only). 

EFP-86; EFP-87. 

Analyses of measurements on Nibe turbine A, a stall regulated 
wind turbine are presented. The purpose of the measurements was 
to investigate whether the flap moments in the blades would grow 
to unacceptable levels when operating under a high velocity. It is 
concluded that the width of the flap moments, after reaching a 
maximum of 20 m/s then decrease with rising wind speeds. (CLS). 


22900 (NEI-DK-548) Recommended practices tor wind tur- 
bine testing. Vol. 1: Power performance testing. Frandsen, S.; 
Maribo Pedersen, B. (eds.). 1990 29p. Order Number 
DE91792992. Source: OSTI; NTIS (US Sales Only). 
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This document describes the recommended practices for testing 
and reporting power performance characteristics of a single wind 
turbine. It provides a standard methodology, exclusively for com- 
paring the energy production characteristics of wind turbines 
available in the market. (CLS). 


22901  (NEI-DK-562) Measurements on air brakes on LM11/ 
12 blades with leading edge spoilers: A project supported by 
the Council of Technology and Elkraft. Fabian, O. Tripod Wind 
Data ApS, Farum (Denmark). Feb 1991 230p. (In Danish). Order 
Number DE91798524. Source: OSTI; NTIS (US Sales Only). 

Documentation of a series of measurements taken in relation to 
air braking experiments on 11 and 12 meter wind turbine blades. 
The aim of the experiments was to determine to what extent the air 
brakes could reduce the number of rotations in emergency situa- 
tions such as when the mechanical brake fails in a high wind. 
Front edge spoilers were fitted to the blades, and it was attempted 
to improve the situation by altering their folding out mechanisms 
etc. in relation to these experiments. Extensive results from a large 
number of experiments are presented. (AB). 


22902 (NEI-DK-582) Joint action on aerodynamics of wind 
turbines. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Afd. 
for Fluid Mekanik. 1986 131p. (CONF-8610477-: 1. Symposium on 
aerodynamics of wind turbines, London (UK), 15 Oct 1986). Order 
Number DE91798582. Source: OSTI; NTIS (US Sales Only). 

IEA, R and D, WECS. 

The topics of a one day seminar on joint action on aerodynami- 
cal calculation methods for wind turbines were rotor loads during 
pitch change and unsteady inflow conditions, HAWT in yaw and ro- 
tors during stall conditions. The seminar was held in London on 
15th October 1986 under the Executive Committee for the IEA 
Agreement on research and development on Wind Energy Conver- 
sion Systems. (CLS). 


22903 (NEI-DK-582, pp. 16-39) Three dimensional eftects 
on stalled rotor blades. Soerensen, J.N. (Technical University of 
Denmark (DK)). Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Afd. for Fluid Mekanik. 1986. 131p. (CONF-8610477-: 1. Sympo- 
sium on aerodynamics of wind turbines, London (UK), 15 Oct 
1986). In Joint action on aerodynamics of wind turbines. Order 
Number DE91798582. Source: OSTI; NTIS (US Sales Only). 

IEA, R and D, WECS. 

In the paper a new computational model for predicting the com- 
plex flow past rotating blades is described. The model takes into 
account the three-dimensionality of the flow. it describes the flow 
field in three levels, comprising the boundary layer, the external 
potential flow field and the shedded vortices in the wake. Some 
computational results for the flow field around a 7.5% m Aerostar 
HAWT biade are presented. (author) 27 refs. 


22904 (PNL-6940) Boundary layer eddies at the Goodnoe 
Hills site. Aspliden, C.I.; Wendell, L.L.; Clem, K.S.; Gower, G.L. 
Pacific Northwest Lab., Richland, WA (USA). May 1991. 34p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91014109. Source: OSTI; 
NTIS; GPO Dep. 

Data from nine instrumented meteorological towers at the MOD- 
2 wind turbine site at Goodnoe Hills in Washington State were 
analyzed to evaluate high-frequency perturbations, which were ob- 
served in the lower boundary-layer flow. Horizontal winds and 
temperature measurements for a period of 8 min, undisturbed by 
turbine operation, were available for this study. The data are in 1-s 
values from June 27, 1985. Throughout the study, departures from 
the mean for the period and for each sensor were used on area 
maps and on line-time and tower-time cross sections. Conventional 
streamline and isotach analyses were employed; they show highly 
organized flow fields with embedded perturbations traversing the 
site. Most of the flow fields have a well-developed vortical structure 
that reaches from the surface through the top level of the highest 
tower. These structures consist of a system of clockwise and 
counter-clockwise circulations. The wave length is about 500 to 
600 m. Their wave speed is slightly greater than the mean wind 
speed and their movement is in the general direction of the mean 
flow. The results of the study show two main reasons why wind 
conditions and turbine power output in a wind farm may vary in a 





remarkable and abrupt fashion in space and time under certain cir- 
cumstances: (1) The boundary-layer flow contains highly organized 
coherent perturbations with a typical size of 300 x 300 M?. (2) The 
transition zones between the perturbations moving through a wind 
farm are associated with very definitive changes in the wind field 
that are on the order of meters and seconds. 2 refs., 11 figs. 
22905 (SERI/TP-257-4366) Analysis of a teetered, variable- 
rotor: Final report. Weber, T.L. (Oregon State Univ., 
Corvallis, OR (USA). Dept. of Mechanical Engineering); Wilson, 
R.E.; Walker, S.N. Solar Energy Research Inst., Golden, CO 
(USA); Oregon State Univ., Corvallis, OR (USA). Dept. of Mechani- 
cal Engineering. Jun 1991. 59p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-83CH10093. Order 
Number DE91002190. Source: OSTI; NTIS; GPO Dep. 

A computer model of a horizontal axis wind turbine (HOOT) with 
four structural degrees of freedom has been derived and verified. 
The four degrees of freedom include flapwise motion of the blades, 
teeter motion, and variable rotor speed. Options for the variable ro- 
tor speed include synchronous, induction, and constant-tip speed 
generator models with either start, stop, or normal operations. Veri- 
fication is made by comparison with analytical solutions and mean 
and cyclic ESI-80 daia. The Veers full-field turbulence model is 
used as a wind input for a synchronous and induction generator 
test case during normal operation. As a result of the comparison, it 
is concluded that the computer model can be used to predict accu- 
rately mean and cyclic loads with a turbulent wind input. 47 refs., 


19 figs. 
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Refer also to citation(s) 22447, 22460, 23310, 23352, 23414 


22906 (ANL/CP—72369) Simulation of combustion pro- 
cesses in an MHD second stage combustor. Lottes, S.A.; 
Chang, S.L. Argonne National Lab., IL (USA). [1991]. 12p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9106106—1: 29. symposium on engi- 
neering aspects of magnetohydrodynamics, New Orleans, LA 
(USA), 18-20 Jun 1991). Order Number DE91014014. Source: 
OSTI; NTIS; GPO Dep. 

Computer simulation is used to aid in the design of a magneto- 
hydrodynamic (MHD) second stage combustor. A two-dimensional 
steady state computer model, based on mass, momentum, and 
energy conservation laws for multiple gas species, is used to simu- 
late the hydrodynamics and combustion in a second stage 
combustor in which opposed jets of oxidizer are injected into a 
confined cross-stream of hot gas/fuel mixture entering from the first 
stage. The model computes variable distributions (temperature, 
pressure, velocity, and species concentrations, etc.) in the combus- 
tor and predicts reacting flow heat release, mixing patterns, and 
combustion efficiency. The modeling aids in understanding the 
complex processes occurring within the combustor and helps in 
identification of optimum design parameters and operating condi- 
tions for the combustor to improve combustor operation and 
enhance downstream MHD generator performance. Results of the 
study indicate: (1) co-flow oxidizer jet injection (angle < 90 de- 
grees) yields relatively poor mixing and combustion performance, 
(2) counter-flow injection (angle greater than 90 degrees) yields 
much better mixing and combustion performance, with an optimum 
injection angle in the range of 120 to 140 degrees, (3) the optimum 
injection angle intervals for combustion efficiency and uniformity of 
exit temperature profile are the same, and (4) the non-reacting flow 
optimum injection angle interval for jet/main flow mixing is a rela- 
tively good predictor of reacting flow combustor performance in 
terms of combustion efficiency and uniformity of combustor exit 
temperature profile. 17 refs., 11 figs., 4 tabs. 


22907 (DOE/METC-89/6107-Vol.1, pp. 25-36) Integration 
and testing of hot desulfurization and entrained flow 
tion for power generation systems. Wu, J.C. (Montebello 
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Research Laboratory, CA (USA)); Kassman, J.S.; Robin, A.M. US- 
DOE Morgantown Energy Technology Center, WV (USA). Jun 
1989. DOE Contract FC21-87MC23277. (CONF-890666—Vol.1: 9. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Pro- 
ceedings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OSTI; NTIS. 

The overall objective of this project is to develop and demon- 
strate an improved, high efficiency, integrated coal gasification 
combined cycle (IGCC) electric power generation system on a 
PDU scale. The work includes investigations of in-situ desulfuriza- 
tion and hot gas cleanup as applied to the Texaco Coal 
Gasification Process. New specialized instrumentation, being de- 
veloped by METC [Morgantown Energy Technology Center] for 
coal gasification, also will be tested during this project. 


22908 (DOE/METC—89/6107-Vol.1, pp. 198-210) Novel con 
cepts of system assessment in coal gasification. Shinnar, R. 
USDOE Morgantown Energy Technology Center, WV (USA). Jun 
1989. DOE Contract AC21-86MC23280. (CONF-890666—Vol.1: 9. 
annual gasification and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 27-29 Jun 1989). In Pro- 
ceedings of the ninth annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 1. 358p. Order Num- 
ber DE89011706. Source: OST}; NTIS. 

The objective of this task is to assess the impact of the end use 
and total system design on the economically desirable operating 
conditions and design properties of gasifiers. It is also intended to 
investigate novel system configurations that will improve the pertor- 
mance and cost of the total system, and inquire what gasifier 
properties lead to better overall system properties. Three related 
problem areas were chosen for this study, which are: (A) Assess- 
ment of gasifier requirements for generation of electricity from coal 
in combined cycle power plants that have (1) very low emissions 
and acceptable disposable solids, (2) high thermal efficiency, (3) 
lower investment costs and suitability for modular construction, (4) 
the ability to produce liquid hydrocarbons by mild gasification. (B) 
Study the potential of a slagging and a fluid bed gasifier for hydro- 
gen production with the coproduction of methane and mild 
gasification products. Assess the impact of novel separation pro- 
cesses on the overall cost and performance of such a system as 
well as on conventional hydrogen plants from coal. (C) Use of air- 
blown fluid bed gasifiers in a hybrid power plant with a pressurized 
fluid bed combustor and an expander turbine. 


22909 (EGG-M-91136) A laser based technique for particle 
sizing to study two phase expansion in turbines. Goswami, 
D.Y. (Florida Univ., Gainesville, FL (USA). Dept. of| Mechanical En- 
gineering); Hingorani, S.; Mines, G. EG and G idaho, Inc., idaho 
Falls, ID (USA). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO7-761D01570. (CONF-910379-1: in- 
ternational solar energy conference, Reno, NV (USA), 17-22 Mar 
1991). Order Number DE91014172. Source: OSTI; NTIS; GPO 
Dep. 

Efficiency of binary power cycles can be improved by expanding 
the hydrocarbon working fluids through two phase region in a 
turbine and exiting at saturated or superheated condition. This im- 
provement can be achieved if there is no condensation during the 
expansion or if there is condensation, the droplet size is extremely 
small. In order to verify this is a particle sizing technique, for ex- 
tremely small particles in flow, is needed. In this study, a Laser 
based technique is developed by which it is possible to detect par- 
ticles as small as 10 angstroms in size. The basis of the technique 
is that particles of size less than one third of the wavelength of the 
incident radiation will scatter according of Rayleigh scattering the- 
ory. According to this theory, the intensity of the scattered light will 
be the same in the forward as well as in the backward directions. 
Therefore, measurement of the scattered intensity at two or three 
different angles will confirm the presence of Rayleigh scattering. 
The size of the particles can, then, be calculated from the mea- 
sured scattered intensity according to the Rayleigh scattering 
equation. 13 refs., 14 figs., 3 tabs. 


22910 (ENEL-RAPP-91-095) Automation programming us- 
ing objective oriented method. Groppelli, P.; Crippa, G.; Gallant, 
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M. Ente Nazionale per l'Energia Elettrica, Milan (Italy); Centro In- 
formazioni Studi Esperienze (CISE), Milan (Italy). 1991. 13p. (In 
Italian). Order Number DE91508838. Source: OSTI; NTIS (US 
Sales Only). 

The nature of the programming environment presented in this 
paper is such that it allows, with a high degree of abstraction, a 
complete representation of automation sequences realized for a 
process and its control systems which necessarily must take effect, 
not only simultaneously with the evolution of the said sequence, 
but also when the control system is not subject to operations. To 
illustrate the programming formalism, this paper offers the descrip- 
tion of a simplified model developed for a fossil fuel power plant 's 
automatic burner contro! system. Attention is given to a representa- 
tion of the burners’ ignition sequence. 


22911 (ENEL-RAPP-91-096) Variable speed pump regula- 
tion by advanced instrumentation. Abram, M.R.; Groppelli, P. 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 1991. 16p. (In 
Italian). Order Number DE91508837. Source: OSTI; NTIS (US 
Sales Only). 

During performance tests conducted at the CISE (italy) facilities 
to characterize coal-water mixture pump specifications, ENEL, the 
Italian National Electricity Board, in collaboration with the Italian 
National Research Council, made use of an advanced industrial 
pump regulation system equipped with key-board command and 
computer-aided design systems. The flexibility of the system 
allowed the carrying out of significant tests with conventional regu- 
lation solutions, as well as, with solutions involving the use of the 
Smith, auto-tuning predictor. 


22912 (ETDE-mf-1507307) Specific technical development, 
optimization and adjustment of air separation pliant to be inte- 
grated in the combined gas- and steam turbine power plant 
with coal gasification. Final report. Sommerfeld, G. Linde AG, 
Muenchen (Germany, F.R.). Werksgruppe TVT; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.). Jan 1990 
173p. (In German). Contract BMFT 03E-6232-E. Order Number 
DE91507307. Source: OSTI; NTIS (US Sales Only). 

1. Present Status: Development of a combined gas- and steam 
turbine power plant with coal gasification using oxygen for coal 
gasification and nitrogen for reduction of NOx formation and using 
as coal transportation agent, inertgas and purgegas. 2. Object: De- 
sign of a process producing oxygen and nitrogen, which is highly 
integrated within the power plant concept considering process con- 
ditions of power plant components. 3. Method: Investigation of 
various concepts with regard to process technology and thermody- 
namics in order to produce economically gaseous oxgygen. 
Investigation of the power plant concept by Siemens AG/KWU con- 
sidering the results of the various air separation plant concepts. 
Evaluating the results, it was decided to provide a highly integrated 
air separation pliant production oxygen with a purity of 85%. 4. Re- 
sult: Further investigations show, that this concept is able to meet 
the operational requirements and the specific plant side conditions. 
5. Practical application: Improvement of the power plant net effi- 
ciency. Provision of standard type gas turbines using fuel with low 
heat values. Reduction of NOx-formation in the combustion cham- 
ber of the gas turbine by mean of nitrogen. Provision of pure 
nitrogen for the coal gasification components to meet the safety 
conditions required (shut-down/start-up procedures). High plant 
availability and reliability providing practically proven components. 
(orig.) With 3 refs., 6 tabs., 63 refs. 


22913 (NEI-FI-134-Vol.1, pp. 422-428) New peat power gen- 
eration technology IGCC - Integrated Gasification Combined 
Cycle. Sipilae, K. (Technical Research Centre of Finland, Espoo 
(Finland). Laboratory of Fuel and Process Technology). Association 
of Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627- 
Vol.1: Peat '90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

Pressurized gasification and combustion integrated to a gas tur- 
bine or combined cycle is one of the most promising technical 
options for the future. This is especially true when a higher effi- 
ciency and power-to-steam ratio in power production is the driving 
force. IGCC - integrated gasification combined cycle - is a potential 
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new technology when power plant emissions will also be of 
increasing significance. Industrial interest in developing |GCC tech- 
nology is in Europe focused on hard coal and lignite, while in 
Finland the major interest is in peat and biomass as reactive fuels 
with a high moisture content. In Finland, the theoretical new peat 
power production capacity is about 600 MW during the next 15 
years. Experimental work on IGCC in Otaniemi on a PFBG/C test 
rig (10 bar, 350 kW) and at Kemira Oy's peat gasification plant in 
Oulu also plays an important role in the generation of technical 
data for pressurized processes. The main topics are: pressurized 
drying, feeding and safety engineering, gasification, behaviour of 
organic and gaseous compounds and alkali metals in gas cleaning 
before the gas turbine. In Finlad, ten national energy research pro- 
grams have been initiated by the Ministry of Trade and Industry. 
Four of them concern peat production and utilization (Optimiturve, 
Adewa, Liekki and Jalo programs). The Jalo program concentrates 
on applied research on IGCC technology for peat and pulping 
liquors. It includes public projects of fundamental character and in- 
dustrial projects. Its total budget for 1988-1992 will be FIM 50 
million, of which about 70% will come from the public sector. Six 
industrial companies are also participating in the program. 


22914 (NEI-FI-134-Vol.2, pp. 66-78) Electric power 

tion using peat in an IGCC. Lau, F.S. (institute of Gas 
Technology (USA)); Rehmat, A.; Bryan, B.; Hokajaervi, R.; Lehto- 
vaara, A.; Seppaenen, J. Association of Finnish Peat Industries, 
Jyskae (Finland). 1990. (CONF-900627—Vol.2: Peat '90: interna- 
tional conference and exhibition on peat production and use, 
Jyvaeskylae (Finland), 11-15 Jun 1990). In PEAT 90 - versatile 
peat: Volume 2 Posters. 201p. Order Number DE91793074. 
Source: OSTI; NTIS (US Sales Only). 

Poster presentation. PEAT/power generation; PEAT; ELECTRIC 
POWER; COMBINED-CYCLE POWER PLANTS; FLUIDIZED 
BEDS; GASIFICATION; COOPERATION; COMBINED CYCLES; 
AIR POLLUTION ABATEMENT 


2002 Waste Management 


Refer also to citation(s) 22526, 22527, 22528, 22529, 22530, 
22531, 22532, 22533, 22534, 22535, 22536, 22537, 22538, 22539, 
22540, 22871, 24449 


22915 (ANL/CP-73248) Further studies of NO, control in 
aqueous scrubbers using ferrous-EDTA. Mendelsohn, M.H.; 
Livengood, C.D.; Harkness, J.B.L. Argonne National Lab., IL 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-9107134-2: 
7. annual coal preparation, wtilization, and environmental contro! 
contractors conference, Pittsturgh, PA (United States), 15-18 Jul 
1991). Order Number DE91015555. Source: OSTi; NTIS; GPO 
Dep. 

Argonne National Laboratory has been conducting research on 
combined nitrogen oxides (NOx) and sulfur dioxide (SO2) control 
systems. The research program has recently been focused on 
studies of aqueous scrubber systems enhanced with chemical ad- 
ditives to promote NO, removal. Tests have been conducted in a 
laboratory-scale scrubber system using experimental conditions se- 
lected to simulate the scrubbing of flue gas from high-sulfur coal 
combustion. Last year we reported the first studies performed with 
ferrous ethylenediaminetetraacetic acid (Fe(2)-EDTA) combined 
with an antioxidant/reducing agent in a sodium-carbonate chem- 
istry. This year we initiated work with Fe(2)-EDTA in a lime 
chemistry. We found that the previously studied antioxidant/ 
reducing agents were not as effective in a lime chemistry as they 
were in a sodium-carbonate chemistry. Therefore, several new an- 
tioxidant candidates were identified and screened in our aqueous 
scrubber system. In this paper, we compare the results obtained 
last year for Fe(2)-EDTA alone in sodium carbonate with results 
obtained recenily in a lime scrubber chemistry. The improvements 
in performance possible through the use of antioxidant/reducing 
agents in combination with the Fe(2)-EDTA will also be discussed 
and used as the basis for some conclusions regarding the impor- 
tant chemical mechanisms. 5 refs., 6 figs. 





22916 (CONF-8812158—-1) Fundamentals of gas-particle 
separation processes at high temperature and pressure. Leith, 
D. North Carolina Univ., Chapel Hill, NC (United States). Dept. of 
Environmental Sciences and Engineering. [1988]. 16p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG22- 
87PC79922. From Department of Energy workshop for gas stream 
cleanup processes; Morgantown, WV (United States); 8 Dec 1988. 
Order Number DE91015315. Source: OSTI; NTIS; GPO Dep. 

This paper reviews fundamental mechanisms by which particles 
can be separated from a gas stream at the conditions under which 
a coal gasifier must operate. Temperature and pressure-dependent 
terms that affect particle collection include gas density, gas viscos- 
ity, and the mean free path of the gas molecules. These terms can 
affect collection mechanisms substantially, so that collection char- 
acteristics under room conditions may be considerably different 
from characteristics under gasifier conditions. The particle- collec- 
tion mechanisms considered here include inertial forces, media and 
cake filtration (including impaction, diffusion, interception), electro- 
static precipitation, and agglomeration. 15 refs., 10 figs. 


22917 (DOE/PC/79796—-T12) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 3, 
January 1, 1990—March 30, 1990. Energy and Environmental Re- 
search Corp., Irvine, CA (USA). 22 Apr 1991. 73p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FC22-87PC79796. 
Order Number DE91014184. Source: OSTI; NTIS; GPO Dep. 

This Clean Coal Technology project will demonstrate a combina- 
tion of two developed technologies to refuse both NO, and SO, 
emissions: gas reburning and calcium based dry sorbent injection. 
At the inception of the project, Host Site Agreements were signed 
by EER and three utility companies in the State of Illinois Power 
Company [Hennepin Unit 1, 71 MW (net) tangentially fired boiler in 
Hennepin]; Site B, Central Illinois Light Company [Edwards Unit 1, 
117 MW (net) front wall fired boiler in Bartonville}; and Site C, City 
Water Light and Power [Lakeside Unit 7, 33 MW (net) cyclone fired 
boiler in Springfield]. In accordance with the cooperative agree- 
ment, EER has prepared an Environmental Monitoring Plan to 
verify that no adverse environmental impacts would be associated 
with the project, to determine if projected emission control levels 
are being met, and to maintain a data base for future development 
of GR-SI technology. 4 tabs. 


22918 (DOE/PC/88874-T13) Theoretical approach for en- 
hanced mass transter effects in-duct flue gas desulfurization 
processes: Quarterly report No. 11, January 1—March 31, 1991. 
Acurex Corp., Research Triangle Park, NC (USA). Environmental 
Systems Div.; Texas Univ., Austin, TX (USA). Dept. of Chemical 
Engineering. 22 Apr 1991. 29p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC22-88PC88874. Order Number 
DE91014724. Source: OSTI; NTIS; GPO Dep. 

During the reporting period of January 1 to March 31, 1991, 
bench- and pilot-scale experiments were conducted to measure the 
enhancement of mass transfer in dry duct injection and slurry injec- 
tion processes. Section 2 presents the results of experiments with 
moist solids in the short time differential reactor (STDR). Solids 
containing Meredosia and Beverly fly ash were tested. The maxi- 
mum conversion that was measured for any particular solid 
occurred for an optimum initial free moisture content. The amount 
of an optimum initial free moisture increased as solids surface area 
increased. Section 3 summarizes the work that has been done to 
quantify the ability of lime/fly ash solids to carry moisture. Critical 
moisture, as determined by sieving tests, of a variety of calcium sil- 
icate solids correlated well with surface area over a range of 9-128 
m*/g. Section 4 describes grinding for reactivation of spent solids 
from dry injection and slurry injection. Increased reactivity with 
(SO2) was measured for dry ground mixture of spent Ca(OH)2 and 
Beverly fly ash compared to as-received spent Ca(OH).. Section 5 
discusses the results of pilot-plant testing of buffer additives for the 
enhancement of SO. absorption during slurry injection process. 9 
figs., 6 tabs. 


22919 (DOE/PC/89660—1) Advanced Flue Gas Desulturize- 
tion (AFGD) Demonstration Project: Technical progress report 
No. 1, December 20, 1989—March 31, 1990 and April 1, 1990- 
June 30, 1990. Pure Air, Allentown, PA (USA), [1990]. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
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FC22-90PC89660. Order Number DE91014247. Source: 
NTIS; GPO Dep. 

This project entails the design, construction and operation of a 
528 MWe AFGD facility to remove SOz2 from coal-fired power plant 
flue gas at the Northern Indiana Public Service Company's Bailly 
Generating Station, located approximately 12 miles northeast of 
Gary, Indiana. The facility will be used to demonstrate a variety of 
advanced technical and business-related features, during a three- 
year period of operation which is scheduled to begin in the 
summer of 1992. These features include: single large absorber, 
high velocity co-current absorber, direct injection of pulverized lime- 
stone, single loop absorber with in situ oxidation to produce 
commercial gypsum, air rotary sparger, wastewater evaporation 
system, and an “own and operate” business arrangement. The 
AFGD facility will achieve SO, removal levels of 95% or more, 
without chemical additives. During the reporting period January 
1990 through June 1990, design activities passed the 50% comple- 
tion point. Three test programs were in progress to support the 
project design. A brief description of the work performed for each 
of these tests is provided below. 


OSTI; 


22920 (DOE/PC/S90301-T1) Comparative study of the reac 
tions of the metal oxides with HS and SO,: Technical 
progress report, September-Decemeber 1990. Sotirchos, S.V. 
Rochester Univ., NY (USA). Dept. of Chemical Engineering. Jan 
1991. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-90PC90301. Order Number DE91013946. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The primary objective of this project is the investigation of the ef- 
fects of pore structure on the capacity of porous metal oxides for 
removal of gaseous pollutants from flue gases of power plants 
(SO). Porous calcines obtained from natural precursors (lime- 
stones and dolomites) and sorbents based on oxides of zinc, iron, 
and/or copper will be used as model systems in our experimental 
studies, which will include reactivity evolution studies and pore 
structure characterization using a variety of methods. Our work will 
focus on oxides that can react (sufficiently fast) both with SO2 and 
HS. We intend to appropriately exploit the differences of the suifi- 
dation and sulfation reactions to elucidate the dependence of the 
sorptive capacity of a porous sorbent on its physical microstructure. 
This quarter, a detailed survey of the literature for studies on the 
sulfidation and sulfation reactions of metal oxides was carried out. 
Previously developed mathematical models for transport, reaction, 
and structure evolution during gas-solid reactions with solid product 
occurring in porous media were used to theoretically investigate 
the reactions of two porous zinc oxide sorbents, distributed by 
United Catalysts. 22 refs., 3 figs. 


22921 (DOE/PC/90361-T2) Catalytic fabric filtration for si- 
multaneous NO, and particulate control: Quarterly technical 
progress report, January 1-March 31, 1991. Weber, G.F. North 
Dakota Univ., Grand Forks, ND (USA). Energy and Environmental 
Research Center. Apr 1991. 13p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC22-90PC90361. Order Number 
DE91014063. Source: OST!; NTIS; GPO Dep. 

The objective of this program is to develop advanced concepts 
for removal of NO, from flue gas emitted by coal-fired utility boil- 
ers, or for the control of NO, formation by advanced combustion 
modification techniques. The concept should have application to 
both new and retrofit coal-fired systems or retrofit coal-fired sys- 
tems. Also, the concept should show the potential for a 50% cost 
savings when compared to a commercial selective catalytic reduc- 
tion (SCR) process capable of meeting the 60 ppm NO, emission 
limit. The EERC approach to meeting the program objective in- 
volves the development of a catalytic fabric filter for simultaneous 
NO, and particulate control. Recent advances have shown that a 
high-activity catalyst can be applied to a high-temperature glass 
cloth resulting in a fabric filter material that can operate at temper- 
atures higher than commercially available, coated glass fabric. In 
bench scale experiments, over 90% of the NO, is removed by cat- 
alytic reduction with ammonia to form nitrogen and water. The 
catalyst employed at this time is vanadiunvtitanium. Other catalyst 
options are being evaluated. 7 refs., 2 tabs. 
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22922 (DOE/PC/90546-T1) Confined zone dispersion flue 
gas desulfurization demonstration: Quaterly report No. 1, Oc- 
tober 13, 1990—January 31, 1991. Bechtel Corp., San Francisco, 
CA (USA). 22 Feb 1991. 23p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FC22-91PC90546. Order Number 
DE91014245. Source: OSTI; NTIS; GPO Dep. 

Under the Cooperative Agreement with DOE, Bechtel and Penn- 
sylvania Electric Company (Penelec) will jointly demonstrate 
Bechtel’s confined zone dispersion (CZD) process for removing 
both sulfur and nitrogen pollutants from the flue gases leaving a 
coal-fired boiler. Demonstration testing of the CZD process will be 
conducted on the 147 MWe coal-fired generating Seward Station 
Unit 15 of Penelec. The test will utilize one-half of the existing flue 
gas capacity, and will be designed to demonstrate the viability of 
the process and its operability at a total cost of less than $300/ton 
of SO2 removed. The CZD process involves injecting a finely atom- 
ized slurry of reactive lime into the duct work of a coal-fired utility 
boiler. The principle of the confined zone is to form a wet zone of 
slurry droplets in the middie of the duct confined in an envelope of 
hot gas between the wet zone and the duct walls. The lime slurry 
reacts with part of the sulfur dioxide (SOz) in the gas, and the reac- 
tion products dry to form solid particles. An electrostatic precipitator 
(ESP) downstream from the point of injection captures the reaction 
products, along with the fly ash entrained in the flue gas. 2 figs. 


22923 (DOE/PC/90547-T2) Evaluation of gas-reburning and 
low NO, burners on a wall fired boiler: Technical progress 
report No. 2, January 1, 1991—March 31, 1991. Energy and Envi- 
ronmental Research Corp., Irvine, CA (USA). 26 Apr 1991. 19p. 
Sponsored by USDOE, Washington, DC (USA); Gas Research 
Inst., Chicago, IL (USA); Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (USA). DOE Contract FC22-91PC90547. 
Order Number DE91014191. Source: OSTI; NTIS; GPO Dep. 

This clean coal technology project will demonstrate a combina- 
tion of two developed technologies to reduce both NO, and (to 
some extent) SO, emissions: Gas reburning and low NO, burners. 
The demonstrations will be conducted on a pre-NSPS utility boiler 
representative of US boilers that contribute significantly to the in- 
ventory of acid rain precursor emissions: a wall fired unit. Low NO, 
burners operate on the principle of delayed mixing between the 
coal fuel and burner air, so that less NO, is burned. Gas reburning 
is a combustion modification technique that consists of firing 80-85 
percent of the fuel corresponding to the total heat release in the 
lower furnace. Reduction of NO, to molecular nitrogen (No) is ac- 
complished via the downstream injection of the remaining fuel 
requirement in the form of natural gas (which also reduces the total 
SO, emissions). In a third stage, burnout air is injected at lower 
temperatures in the upper furnace to complete the combustion pro- 
cess without generating significant additional NO,. The specific 
goal of this project is to demonstrate NO, and SO, emission re- 
ductions of 75 percent or more as a result of combining LNB and 
GR to a utility boiler having the design characteristics mentioned 
above. A Host Site Agreement has been signed by EER and a util- 
ity company in the State of Colorado: Public Service Company of 
Colorado (Cherokee Unit No. 3, 172 MW.) front wall fired boiler 
near Denver. 


22924 (DOE/PETC/TR-91/4) Recent advances in flue gas 
desulfurization technologies. Pan, Y.S. USDOE Pittsburgh En- 
ergy Technology Center, PA (USA). [1991]. 102p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91010491. 
Source: OSTI; NTIS; GPO Dep. 

Recent advances in flue gas desulfurization (FGD) technologies 
are reported. The technological advances include conventional wet 
FGD system improvements, advanced wet FGD system develop- 
ment, spray dryer system operations, technologies for furnace 
sorbent injections, post-combustion dry technologies, combined 
SO,/NO, technologies, and several emerging FGD technologies. In 
addition, progress of by-product utilization that affects the operating 
cost of FGD systems is described. Economics of some commer- 
cially available and nearly maturing FGD technologies is also 
discussed. The materials included in this report are obtained from 
technical presentations made through September 1990, at several 
national and international conferences. This report is intended to 
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document current advances and status of various FGD technolo- 
gies. 101 refs., 16 figs. 


22925 (LBL-30679) Development of LBL PhoSNOX com- 
bined NO,/SO, treatment process. Chang, S.G.; Littlejohn, D.; 
Liu, D. Lawrence Berkeley Lab., CA (USA). Apr 1991. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9107134—1: 7. annual coal preparation, 
utilization, and environmental control contractors conference, Pitts- 
burg, PA (USA), 15-18 Jul 1991). Order Number DE91014320. 
Source: OSTI; NTIS; GPO Dep. 

The LBL PhoSNOX process is a new advanced flue gas treat- 
ment process with the potential for removing more than 95% of 
both NO, and SO. from flue gas. The initial idea of the process 
was conceived in 1987. The process uses yellow phosphorus (P4) 
to induce the oxidation of insoluble NO to NO2. P,4 reacts with flue 
gas Op, to produce ozone which selectively oxidizes NO to NO. 
Subsequently, NO2 and SO2 are removed from flue gas by disso- 
lution into an aqueous alkaline solution/slurry. P4 is converted to a 
desirable commercial by-product, phosphoric acid, as a result of 
this interaction. During the past year, parametric studies of the NO 
removal efficiency and the P/NO stoichiometric ratio were carried 
out with the 20 cfm bench-scale system. The parameters studied 
included the concentrations of NO in flue gas and P, in spraying 
liquors. The fate of NO,, SOz, and P, was investigated. Computer 
modelings of the NO, and SOz removal efficiencies and chemistry 
of nitrogen-sulftur compounds in scrubbing liquors were performed. 
A revised process configuration was proposed, and a mass bal- 
ance of nitrogen, sulfur and phosphorus was made. An updated 
process economical evaluation was performed by George Lee of 
Bechtel Corporation. A safety evaluation was conducted by FMC. 
Pilot plant tests involving Bechtel Corp. and FMC were planned. 6 
refs., 5 figs., 1 tab. 


22926 (NEI-DK-568) Flue gas condensing in the wood-chip 
fired boller at Goerding district heating plant: Report no. 2. 
Houmann Jakobsen, H. Skovteknisk Inst., Copenhagen (Denmark). 
Afd. for Maskinteknik. Mar 1991 39p. (In Danish). Contract EM- 
151/88-8. Order Number DE91798534. Source: OSTI; NTIS (US 
Sales Only). 

EFP-88. 

Measurements on the performance of Goerding district heating 
plant were carried out. The plant is the first wood-chip fired power 
plant in Denmark which has been provided with a flue gas cooler. 
Surveillance of the daily operation and a one-day test was carried 
out in order to measure the NO, emission. The plant efficiency dur- 
ing the first 7 months of operation was 105% for the boiler and the 
condensator, and 88-92% for the boiler alone. 90% of the particles 
in the flue gas were removed and the emission constitutes 17mg/ 
Nm3. (CLS). 


22927 (ORNL/TM-11712) Estimating costs of electric utility 
compliance with proposed revisions to the Clean Air Act. Hills- 
man, E.L. (Oak Ridge National Lab., TN (USA)); Alvic, D.R. Oak 
Ridge National Lab., TN (USA). Apr 1991. 76p. Sponsored by De- 
partment of the Interior, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91014122. Source: OSTI; 
NTIS; GPO Dep. 

Several bills have been in Congress to reduce emissions of sul- 
fur dioxide and nitrogen oxides from electric power plants. The 
effects of these bills on electricity costs depend on features of the 
bills, on the mix of generating capacity owned by different electric 
utilities, on the technologies available for complying with the legis- 
lation, and on the time horizon used to calculate the costs. A 
system of computer software has been developed to make utility- 
specific estimates of the effects of different legislation on electricity 
costs. Example results from the model suggest that the emissions 
trading systems proposed in some legislation may have less effect 
than expected on compliance costs. 19 refs., 8 figs., 5 tabs. 


2005 Environmental Aspects 


22928 (DOE/EA-0518) Power City Partners, L.P. natural 
gas import project (FE Docket No. 90-33-NG): Environmental 
assessment. USDOE Assistant Secretary for Fossil Energy, 
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Washington, DC (USA). May 1991. 33p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91013192. Source: 
OSTI; NTIS; GPO Dep. 

In DOE/FE Opinion and Order No. 486, dated March 20, 1991, 
the Office of Fossil Energy granted Power City conditional approval 
to import up to 111.3 Bef of natural gas. This will be used to fuel 
79.9 megawatt, combined cycle, cogeneration facility to be built at 
the Aluminum Company of America smelting and fabricating plant 
in Massena, New York. The Order found preliminarily that import 
should be approved, however, final approval test reserved until 
DOE issues a subsequent order that addresses the potential envi- 
ronmental effects resulting from the proposed authorization. This 
Environmental Assessment, which has been prepared in accor- 
dance with the National Environmental Policy Act (NEPA), will be 
used in the decision-making process. No significant long-term or 
cumulative environmental impacts were found as a result of con- 
struction and operation the congeneration facility or its supply 
pipeline. 7 refs., 2 figs., 1 tab. 


2006 Economic, industrial, and Business Aspects 
Refer also to citation(s) 23240 


22929 (DOE/METC-89/6107-Vol.1, pp. 12-16) An EPRI [Elec- 
tric Power Research institute] ive. Yeager, K.E. 
(Electric Power Research Institute, Palo Alto, CA (USA)). USDOE 
Morgantown Energy Technology Center, WV (USA). Jun 1989. 
(CONF-890666—Vol.1: 9. annual gasification and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 27-29 Jun 1989). In Proceedings of the ninth annual gasifi- 
cation and gas stream cleanup systems contractors review 
meeting. Volume 1. 358p. Order Number DE89011706. Source: 
OSTI; NTIS. 

The last decade of the 20th Century and the first decade of the 
21st will pose a period of major economic, technical, organiza- 
tional, and cultural change for power production - even dismissing 
the possibility of further energy supply discontinuities such as we 
experienced in the 1970s. While these changes pose many chal- 
lenges they also bring even greater opportunities. Whether it will 
be the best of times or the worst of times is, to a large measure, in 
the collective hands of our industries and how we adapt to chang- 
ing circumstances. It is no longer necessary that we consider 
ourselves primarily a catalyst, rather we are helping guide and ex- 
pedite the changing technological path, which has already been 
catalyzed, for the interests of our industries and our nation. What 
we see is a growing national collaboration between the chemical, 
energy and electric power industries to meet the real competitive 
challenges and opportunities of the global economy in the 21st 
Century. | believe that collaboration will be a win-win opportunity for 
the nation and the world, and the only way to meet the challenge. 
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22930 (VTT-SYMP-110, pp. 219-231) A support method tor 
schedule revision using Al techniques. Nonaka, H. (Energy Re- 
search Laboratory, Hitachi, Ltd. Ibaraki-ken (Japan)); Kobayashi, Y. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). in Artificial intelligence 
in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

A scheduling support method for plant construction tasks has 
been developed by combining PERT, a conventional mathematical 
programming technique for scheduling, with Al techniques. On the 
basis of this method, a scheduling support system was imple- 
mented and experimentally applied to a practical scheduling 
problem in power plant construction. 
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Refer also to citation(s) 22816, 22951, 22994, 23018, 23056, 
23060, 23069, 23108, 23111, 23130, 23143, 23145, 23147, 23153, 
23156, 23157, 23413 


22931 (ANL/CP-69633) Characteristics of autoclave and in- 
reactor nodular corrosion of Zircaloys. Jeong, Y.H. (Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea)); 
Rheem, K.S.; Chung, H.M. Argonne National Lab., IL (USA). Nov 
1990. 54p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-901107-1: 9. American Soci- 
ety for Testing and Materials (ASTM) international symposium on 
zirconium in the nuclear industry, Kobe (Japan), 5-8 Nov 1990). 
Order Number DE91013600. Source: OSTI; NTIS; INIS; GPO Dep. 

Nodular corrosion characteristics of recrystallized Zircaloy-4 were 
investigated in static autoclave tests at 500°C and 10.3 MPa. The 
roles of annealing temperature, cooling rate after beta-treating at 
1050°C, cold work, and surface treatment in corrosion tests were 
correlated with the results of microstructural characterization by 
scanning and transmission electron microscopies. A good correla- 
tion was obtained between average size of intermetallic precipitates 
and weight gain, in contrast to nodule coverage and nodule 
number density. These results could be best explained by the hy- 
pothesis that nodules nucleate in local regions that are depleted of 
Fe and Cr alloying elements. Some observations were inconsistent 
with the premise that nodules nucleate on or near intermetallic pre- 
cipitates. Nodular corrosion characteristics and microstructures of 
commercial Zircaloy-2 cladding of fuel and gadolinia rods, obtained 
from several BWRs after burnup of 11-30 MWd/kgU, were also ex- 
amined. Partial amorphization of intermetallic precipitates in BWR 
Zircaloy-2, and virtual dissolution and in an extreme case spinodal- 
like fluctuations of dissolved alloying elements in PWR Zircaloy-4 
cladding were observed. Occurrence of nodular oxidation of 
Zircaloy-2 in BWRs could best be correlated to average size of 
intermetallic precipitates before irradiation and to fuel cladding op- 
erating temperature. For an intermetallic size range of 250-700 
nm, nodular oxides were observed at 288°C, but only thick uniform 
oxide was observed at 307°C. 53 refs., 14 figs., 1 tab. 


22932 (ANL/CP-72935) Understanding susceptibility of in- 
core components to irradiation-essisted stress corrosion 
cracking. Chung, H.M.; Ruther, W.E.; Sanecki, J.E.; Kassner, T.F. 
Argonne National Lab., IL (United States). Mar 1991. 9p. Spon- 
sored by Nuclear Reguiatory Commission, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-910714—12: International 
topical meeting on safety of thermal reactors, Portland, OR (USA), 
21-25 Jul 1991). Order Number DE91014390. Source: OSTI; 
NTIS; INIS; GPO Dep. 

As nuclear plants age and accumulated fluences of core struc- 
tural components increase, susceptibility of the components to 
irradiation-assisted stress corrosion cracking (IASCC) is also ex- 
pected to increase. Irradiation-induced sensitization, commonly 
associated with an |ASCC failure, was investigated in this study to 
provide a better understanding of long-term structural integrity of 
safety-significant in-core components. Irradiation-induced sensitiza- 
tion of high- and commercial-purity Type 304 stainless steels 
irradiated in BWRs was analyzed. 7 refs., 8 figs. 


22933 (BARC—1529) Analysis of a 2-D benchmark on inter- 
active effects of gadolinium poisoned pins in BWRs with 
Monte Carlo. Gupta, H.C. (Bhabha Atomic Research Centre, Bom- 
bay (India). Theoretical Physics Div.). Bhabha Atomic Research 
Centre, Bombay (india). 1990. 22p. Order Number DE91635723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The NEACRP benchmark for BWRs having two adjacent 
gadolinium fuel pins has been analysed using Monte Carlo code 
MONALI. The analysis has been carried out only at zero burnup 
using WIMS 69 group cross section set of U.K. Results of the anal- 
ysis will be useful in validation of design methods being developed 
for LWR assemblies with Gd fuel pins. (author). 14 tabs., 1 fig. 


22934 (NEACRP-L-320) On international criticality codes 


for fuel pellets in fissile solution. Santamarina, A. (CEA Centre 
d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
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(FR). Dept. des Reacteurs a Neutrons Rapides); Smith, H.J. Nu- 
clear Energy Agency, 75 - Paris (France). Dec 1990. 130p. Order 
Number DE91502484. Source: OSTI; NTIS (US Sales Only). 

The reference calculations, based on the APOLLO-Pic method 
implemented in the framework of this study, demonstrated that the 
actual reactivity variation (benchmark n° 20) is a monotonic de- 
crease with pellet dissolution. At the opposite of the contributor’s 
results, based on the international criticality code SCALE, the reac- 
ti loss with dissolution is weak. The discrepancy is mainly due 
to “®U resonant absorption which can induce, in this fuel double 
heterogeneity problem n° 20, as much as -30 000 pem Koo under- 
estimation. It was pointed out that design-oriented transport codes 
must be improved by accurate deterministic formalisms: PIC equiv- 
alence method, subgroup theory (WIMSE), ultrafine slowing-down 
calculation (ROLAIDS). Ultimate confirmation of the reference re- 
sults presented in this paper should be provided by a set of critical 
experiments which mock-up hypothetical dissolver geometries. Fi- 
nally it should be noted that thanks to the interest and the efforts of 
the OECD/NEA Criticality Working Group in performing the interna- 
tional benchmark exercise and in pursuing the explanation of the 
discrepancies, a potentially dangerous inadequacy in criticality cal- 
culation methods was exposed and resolved. 


22935 (NUREG/CR-4513) Estimation of fracture toughness 
of cast stainless steels during thermal aging in LWR systems. 
Chopra, O.K. (Argonne National Lab., IL (USA)). Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Engineering; 
Argonne National Lab., IL (USA). Jun 1991. 69p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (ANL-90/42). Source: OSTI; NTIS; 
INIS; GPO. 

A procedure and correlations are presented for predicting the 
change in fracture toughness of cast stainless steel components 
due to thermal aging during service in light water rectors (LWRs) at 
280-330°C (535-625°F). The fracture toughness J-R curve and 
Charpy-impact energy of aged cast stainiess steels are estimated 
from known mineral in formation. Fracture toughness of a specific 
cast stainless steel is estimated from the extent and kinetics of 
thermal embrittlement. The extent of thermal embrittiement is char- 
acterized by the room-temperature “normalized” Charpy-impact 
energy. A correlation for the extent of embrittlement at “saturation,” 
i.e., the minimum impact energy that wouki be achieved for the 
material after long-term aging, is given in terms of a material pa- 
rameter, @, which is determined from the chemical composition. 
The fracture toughness J-R curve for the material is then obtained 
from correlations between room-temperature Charpy-impact energy 
and fracture toughness parameters. Fracture toughness as a func- 
tion of time and temperature of reactor service is estimated from 
the kinetics of thermal embrittlement, which is determined from 
chemical composition. A common “lower-bound” J-R curve for cast 
stainless steels with unknown chemical composition is also defined 
for a given material specification, ferrite content, and temperature. 
Examples for estimating impact strength and fracture toughness of 
cast stainless steel components during reactor service are de- 
scribes. 24 refs., 39 figs., 2 tabs. 


22936 (ORNL/TM-11841) Analysis of assembly serial num- 
ber usage in domestic light-water reactors. Reich, W.J. (Oak 
Ridge National Lab., TN (USA)); Moore, R.S. Oak Ridge National 
Lab., TN (USA). May 1991. 28p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91014953. Source: OSTI; NTIS; INIS; GPO Dep. 

Domestic light-water reactor (LWR) fuel assemblies are identified 
by a serial number that is placed on each assembly. These serial 
numbers are used as identifiers throughout the life of the fuel. The 
uniqueness of assembly serial numbers is important in determining 
their effectiveness as unambiguous identifiers. The purpose of this 
Study is to determine what serial numbering schemes are used, the 
effectiveness of these schemes, and to quantity how many dupli- 
cate serial numbers occur on domestic LWR fuel assemblies. The 
serial numbering scheme adopted by the American National Stan- 
dards Institute (ANSI) ensures uniqueness of assembly serial 
numbers. The latest numbering scheme adopted by General Elec- 
tric (GE), was also found to be unique. Analysis of 70,971 fuel 
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assembly serial numbers from permanently discharged fuel identi- 
fied 11,948 serial number duplicates. Three duplicate serial 
numbers were found when analysis focused on duplication within 
the individual fuel inventory at each reactor site, but these were 
traced back to data entry errors and will be corrected by the 
Energy Information Administration (EIA). There were also three in- 
stances where the serial numbers used to identify assemblies used 
for hot cell studies differed from the serial numbers reported to the 
EIA. It is recommended that fuel fabricators and utilities adhere to 
the ANSI serial numbering scheme to ensure serial number 
uniqueness. In addition, organizations collecting serial number in- 
formation, should request that all known serial numbers physically 
attached or associated with each assembly be reported and identi- 
fied by the corresponding number scheme. 10 refs., 5 tabs. 


22937 (VTT-SYMP-110, pp. 321-335) The utility experience 
of implementing the emergency operating procedure tracking 
system. Chang, W.C. (Taiwan Power Company, Taiwan (China)); 
Cheng, J.F. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-8910507—: Seminar on artificial intelligence in nu- 
clear power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial 
intelligence in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the experience of a project sponsored by 
the Electric Power Research Institute (EPRI), Taiwan Power Com- 
pany (TPC) and supported by the Nuclear Software Service (NSS), 
General Electric Company (GE) and Science Applications Interna- 
tional Corporation (SAIC) to implement the Emergency Operating 
Procedure Tracking System (EOPTS) in Kuosheng Nuclear Power 
Station Simulator. Before implement the EOPTS in Kuosheng 
Simulator, the Safety Parameter Display System (SPDS) of the En- 
ergency Response Facility Technical Data System (ERFTDS) shall 
be simulated, the hardware and software linkage between the sim- 
ulator and ERFTDS shall be established, that include installation of 
a VAX-8200 computer, Gould - Vax computer hardware linkage, 
ERFTDS software installation, simulator source variables selection 
and linkage it to the ERFTDS database. 
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Refer also to citation(s) 22815, 22816, 22934, 22935, 22936, 
22994, 23018, 23059, 23061, 23106, 23108, 23121, 23122, 23126, 
23127, 23128, 23129, 23130, 23131, 23132, 23136, 23139, 23143, 
23147, 23148, 23149, 23150, 23151, 23154, 23156, 23157, 23161, 
23349, 23366, 23412, 23413, 25472, 25473, 25486 


22938 (CDTN-DERL—004/89) Initiating events in the safety 
probabilistic analysis of nuclear power plants. Stasiulevicius, R. 
Centro de Desenvolvimento da Tecnologia Nuclear (CDTN), Belo 
Horizonte, MG (Brazil). 1989. 25p. (In Portuguese). Order Number 
DE91635729. Source: OSTI; NTIS (US Sales Only); INIS. 

The importance of the initiating event in the probabilistic safety 
analysis of nuclear power plants are discussed and the basic proce- 
dures necessary for preparing reports, quantification and grouping 
of the events are described. The examples of initiating events with 
its occurence medium frequency, included those calculated for 
OCONEE reactor and Angra-1 reactor are presented. (E.G.). 


22939 (CEA-DAS-774) Safety problems relating to pluto- 
nium recycling in light water reactors. Devillers, C.; Frison, J.M.; 
Mercier, J.P.; Revais, J.P. CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete. 
1991. 5p. (CONF-900980—-: ENS/ANS/FORATOM joint European 
Nuclear Congress and technology/industry exposition: looking into 
nuclear’s future in the 21st century, Lyon (France), 23-28 Sep 
1990). Order Number DE91797426. Source: OSTI; NTIS (US 
Sales Only). 

This paper describes the specific nature, as regards safety, of 
the mixed oxide (MOX) fuel cycle, with the exception of safety 
problems relating to the operation of nuclear power plants. These 
specific characteristics are due mainly to the presence of plutonium 
in fresh fuel and to the higher plutonium and transuranic element 
content in spent fuel assemblies. The fuel cycle steps analysed 
here are the transport of plutonium oxide, the manufacture of MOX 





fuel assemblies, the transport of fresh and spent fuel assemblies 
and the processing of spent fuel assemblies. 


22940 (CEA-R-5553) Expert system for eddy current sig- 
nal analysis: non destructive testing of steam generator 
tubings. Benoist, B. CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Direction des Technologies Avancees. 
1991. 148p. (in French). Order Number DE91797173. Source: 
OSTI; NTIS (US Sales Only). 

Automatic analysis, by computer, of defect signals in steam gen- 
erator tubes, based on Eddy current multifrequency technique, is 
must often inefficient due to pilgrim noise. The first step is to use a 
method that allows us to eleminate the noise: the adaptative inter- 
polation. Thanks to this method, which ensures reliable data on 
each channel, the analysis can be realised by taking into account 
the data corresponding to each basic or mixed channel. By corre- 
lating these diverse data, we can class the signals according to 
two types of defects: single defects (symmetrical), multiple defects 
(several in the same place). The second step is to use an expert 
system which allows a reliable diagnosis for whatever family the 
defect belongs to. According to this classification, analysis is con- 
tinued and results in the characterization of the defect. The expert 
system has already been developed with the general purpose ap- 
plication expert system shell SUPER, which is briefly described. 
The knowledge base (SOCRATE) and the specific tools developed 
for this application are thoroughly described. The first results ob- 
tained with signals corresponding to real defects, that have been 
recorded in different places, are presented and discussed. The ex- 
pert system is revealed efficient in all the studied cases, even with 
signals obtained in very noisy environments. 


22941 (CNEN-DR-2-01/85) First tuel re-load of Angra-1 re- 
actor - Inspection and hearing plan. Pollis, W.; Alvarenga, 
M.A.B.; Meldonian, N.L.; Paiva, R.L.C. de; Pollis, R. Comissao Na- 
cional de Energia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil). 23 
Sep 1985. 11p. (In Portuguese). Order Number DE91635730. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The plan of inspection and hearing of the first fuel reload of 
Angra-1 nuclear reactor is detailed. It consists in five steps: receiv- 
ing and storage of the fuel; reload preparation; activities during; 
post-reload activities, and preliminary activities. (M.I.). 


22942 (CONF-910602—44) A specimen and method for 
evaluating the effect of cladding on the behavior of subclad 
flaws. McAfee, W.J.; Bryson, J.W.; Cheverton, R.D.; Robinson, 
G.C. Oak Ridge National Lab., TN (USA). [1991]. 7p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract AC05-840R21400. From American Society of Mechanical 
Engineers (ASME) pressure vessels and piping conference; San 
Diego, CA (USA); 23-27 Jun 1991. Order Number DE91013409. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A specimen that reveals important fracture-related properties of 
cladding in the presence of a subclad flaw is under development at 
the Oak Ridge National Laboratory (ORNL). Information developed 
from testing these specimens, referred to as Jo-Blocks, is being 
used by the Heavy-Section Steel Technology (HSST) Program in 
evaluating the behavior of subclad flaws in Pressurized Water Re- 
actors (PWR) pressure vessels during pressurized-thermal-shock 
(PTS) loading conditions. The cladding can be idealized as a force 
that holds an otherwise surtace flaw “closed” at the surface, reduc- 
ing the stress intensity factor along the portion of the crack front in 
the base material. This closing force is approximately equal to the 
average stress in the cladding, which for postulated severe PTS 
transients is at yield, multiplied by the cladding thickness. There is 
a critical amount of stretching of the cladding that results in 
through-clad flaw propagation, i.e., cladding failure, thus converting 
the subclad flaw to a surface flaw. The Jo-Block specimen consists 
of two steel (base metal) blocks with ends butted together to form 
a “crack” and with opposite edges clad so that the crack terminates 
at the two fusion zones. Testing of Jo-Block specimens reveals as 
a minimum the “effective yield point” of the cladding, in the pres- 
ence of a subclad crack, and the critical value of clad stretching 
(crack opening displacement). 15 refs., 10 figs. 


22943 (CONF-910624—3) Crack initiation under generalized 
plane strain conditions. Shum, D.K.M.; Merkle, J.G. Oak Ridge 
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National Lab., TN (USA). [1991]. 35p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington. DC (USA). DOE Contract 
AC05-840R21400. From 23. national symposium on fracture me- 
chanics; College Station, TX (USA); 18-20 Jun 1991. Order 
Number DE91013410. Source: OST!; NTIS: INIS: GPO Dep. 

A method for estimating the decrease in crack-initiation tough- 
ness, from a reference plane strain value, due to positive straining 
along the crack front of a circumferential flaw in a reactor pressure 
vessel is presented in this study. This method relates crack initia- 
tion under generalized plane strain conditions with material failure 
at points within a distance of a few crack-tip-opening displace- 
ments ahead of a crack front, and involves the formulation of a 
micromechanical crack-initiation model. While this study is intended 
to address concerns regarding the effects of positive out-of- plane 
straining on ductile crack initiation, the approach adopted in this 
work can be extended in a straightforward fashion to examine con- 
ditions of macroscopic cleavage crack initiation. Provided single- 
parameter dominance of near-tip fields exists in the flawed 
structure, results from this study could be used to examine the ap- 
propriateness of applying plane strain fracture toughness to the 
evaluation of circumferential flaws, in particular to those in ring- 
forged vessels which have no longitudinal welds. In addition, results 
from this study could also be applied toward the analysis of the 
effects of thermal streaming on the fracture resistance of circumter- 
entially oriented flaws in a pressure vessel. 37 refs., 8 figs., 1 tab. 


22944 (EGG-M-90222) Developmental assessment of RE- 
LAPS/MOD3 using the semiscale natural circulation tests. 
Carlson, K.E. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-901101-85: American Nuclear Society 
(ANS) winter meeting, Washington, DC (USA), 11-15 Nov 1990). 
Order Number DE91014165. Source: OSTI; NTIS; INIS; GPO Dep. 

A code development effort creating RELAP5/MOD3 from 
RELAP5/MOD2 has been completed. Upon completion, a develop- 
mental assessment task was performed. One of the problems used 
for the developmental assessment was the Semiscale Natural 
Circulation Test. Calculated results from RELAPS/MOD3 are com- 
pared to measured data and previously calculated results from 
RELAP5/MOD2. 10 refs., 6 figs., 1 tab. 


22945 (IAE-4945-4) Description of the TEGAS code and 
technique tor probabilistic statistical calculation of fuel ele- 
ment behaviour in power reactors. Zakharko, Yu.A.; Proshkin, 
A.A.; Shestopalov, A.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 
1989. 29p. (in Russian). Order Number DE91635731. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A program for calculating fuel element behaviour in quasistation- 
ary mode of operation is described. The program was tested on 
experimental data on irradiation of standard and experimental fuel 
elements of the WWER type reactors. Calculation program for 
quantitatively-probabilistic analysis of fuel element operation in 
power reactors is described. The program technique is based on 
the Monte Carlo method. Test calculation of the WWER-440 reac- 
tor fuel elements is presented. The effect of fuel element design 
parameters on its operation capabilities is analysed. 22 refs.; 5 
figs.; 3 tabs. 


22946 (IAE—4994-4) WWER-440 reactor power increese. 
Proselkov, V.N.; Simonov, K.V.; Pytkin, Yu.N.; Panashchenko, 
N.S.; Kodanev, S.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 
1990. 11p. (in Russian). Order Number DE91639157. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results obtained in the course of works on increasing the power 
of units with the WWER-440 reactors at the Kola (KNPP) and 
Rovno (RNPP) NPPs are presented. A conclusion is made that the 
Kola-4 and Rovno-2 reactor core characteristics at 107% power 
level from the nominal one satisfy the basic design requirements. 
Power distribution nonuniformity coefficients do not exceed the lim- 
iting admitted values. Investigations into the fuel behaviour (specific 
activity of the primary circuit coolant the number of failed fuel ele- 
ments) have shown that the fuel element stability is not a limitation 
for power increasing. The level of activity releases proves the ab- 
sence of power increase effect on the environment contamination. 
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The absence of accidental failures and an increase of the main 
equipment vibrations (turbine generator. main circulation and feed 
pumps) confirms its ability to operate under more severe conditions 
linked with power increasing. 4 refs.: 4 figs.: 4 tabs. 


22947 (INIS-BR-2441) A system to obtain an optimized 
first design of a nuclear reactor core. Mai, L.A. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN). Sao Paulo. SP (Brazil). 
1988 78p. (In Portuguese). Order Number DE91635732. Source: 
OSTI: NTIS (US Sales Only): INIS. 

This work proposes a method for obtaining a first design of nu- 
clear reactor cores. It takes into consideration the objectives of the 
project, physical limits, economical limits and the reactor safety. 
For this purpose, some simplifications were made in the reactor 
model: one energy-group, one-dimensional and homogeneous 
core. The adopted model represents a typical PWR core and the 
optimized parameters are the fuel thickness, reflector thickness, 
enrichment and moderating ratio. The objective is to gain a larger 
residual reactivity at the end of the cycle. This work also presents 
results for a PWR core. From the results, many conclusions are 
established: system efficiency, limitations and problems. Also some 
suggestions are proposed to improve the system performance for 
future works. (autor). 


22948 (INIS-BR-2448) One-phase and two-phase homolo- 
gous curves for coolant pumps of the pressurized light water 
nuclear reactors. Santos, G.A. dos. Instituto de Pesquisas Ener- 
geticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 163p. (in 
Portuguese). Order Number DE91635733. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The two-phase coolant pump model of pressurized light water 
nuclear reactors is an important point for the loss of primary 
coolant accident analysis. The single-phase pump characteristics 
are an essential feature for operational transients studies, for ex- 
ample, the shut-down and start-up of pump. These parameters, in 
terms of the homologous curves, set up the complete performance 
of the pump and are input for transients and accidents analysis 
thermal-hydraulic codes. This work propose a mathematical model 
able to predict the single-phase and two-phase homologous curves 
where it was incorporated geometric and operational pump condi- 
tion. The results were compared with the experimental tests data 
from literature and it has showed a good agreement. (author). 


22949 (INIS-BR-2465) The utilization of Eicom computer 
code in the project and structural analysis of PWR fuel 
elements: an example. Macedo, E.V.S. (Coordenadoria para Pro- 
jetos Especiais, Sao Paulo (COPESP), SP (Brazil). Div. de 
Engenharia do Nucleo); Perrotta, J.A. Instituto de Pesquisas Ener- 
geticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In 
Portuguese). Order Number DE91639159. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. PWR TYPE REACTORS/uel 
elements; E CODES 


22950 (INIS-mf-12839, pp. 13-17) inherently safe reactors. 
Szatmary, Zoltan (Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research inst. for Physics). Orszagos Ok- 
tatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 364p. 
(CONF-8909434—: International conference on energy alterna- 
tives/risk education, Balatontuered (Hungary), 7-13 Sep 1989). In 
Proceedings of the international conference on energy alternatives/ 
risk education V. 2: Energy and risk. Order Number DE91633456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The idea of inherently safe reactors was seriously considered af- 
ter the TMI-2 accident, and several concepts have been formulated 
which became even more important after the Chernobyl accident. It 
is highly descrable to reduce the estimated care melt probability for 
PWR and HTGR type reactors of 5 center dot 10-5/reactor/year by 
at least one order of magnitude. The two ways for achieving this 
are improving the existing reactor designs or going over to princi- 
pally new reactor concepts. These concepts are discussed in 
detail. (R.P.) 2 figs. 


22951 


(JAERI-M-91-055) Thermathydraulic study of a high 
conversion light water reactor. Japan Atomic Energy Research 
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Inst., Tokyo (Japan). Mar 1991. 210p. (In Japanese). Order Num- 
ber DE91508207. Source: OSTI; NTIS (US Sales Only); INIS. 

A high conversion light water reactor (HCLWR) has been devel- 
oped at JAERI to improve fuel utilization. The fuel assemblies of 
the HCLWR have a triangular tight rod lattice in order to attain a 
high conversion ratio by reducing the moderator-to-fuel volume ra- 
tio. The tight lattice core leads to some thermal-hydraulic problems 
peculiar to the HCLWR. Therefore, experiments on steady-state 
and transient critical heat flux (CHF), turbulent mixing, bundle pres- 
sure drop. fuel vibration induced by fluid flow and reflood cooling 
have been performed to obtain data base and develop evaluation 
methods for the HCLWR. The evaluation methods were applied to 
a JAERI-proposed double-flat-core type HCLWR. Under the opera- 
tional condition, the minimum allowable DNBR criterion is satisfied 
and the bundie pressure drop and flow-induced vibration and dis- 
placement of the fuel rod are within the design limit of a current 
LWR. Safety analyses under vital conditions such as the large 
break loss-of-coolant accident (LOCA), small break LOCA, pump 
trip accident, locked rotor accident, anticipated transient without 
scram (ATWS) induced by station blackout and controi rod cluster 
ejection accident have been performed with a best-estimate RE- 
FLA/TRAC code. The results showed that the present HCLWR 
meets the current safety criteria for a LWR. The design features 
such as the large water inventory in the upper plenum, short core 
length, low axial peaking factor and negative void and coolant tem- 
perature reactivity coefficients contribute to the thermal-hydraulic 
feasibility of the double-flat-core type HCLWR. (author). 


22952 (KFK+1990-58/G) The analysis of 14.8 percent cold 
leg break with the application of hydroaccumulators in the 
PMK-NVH test facility. Szabados, L.; Ezsoel, Gy.; Perneczky, L. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Dec 1990. 101p. (In Hungarian). Order 
Number DE91633738. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of reactor safety test have been performed in the exper- 
imental reactor simulation facility PMK-NVH of the Paks Nuclear 
Power Plant, Hungary, with and without the use of hydroaccumula- 
tor (SIT) operation. 14.8 percent cokd leg break simulation 
experiments are reported with SITs in action, and the measurement 
results were analyzed using the RELAPS/mod2 computer code. 
The experimental conditions, the preliminary conditions, the varia- 
tions of the parameters, and the interpretation of the results are 
presented. The assessment of the LOCA simulation tests is dis- 
cussed. (R.P.) 10 refs.; 55 figs.; 3 tabs. 


22953 (KFK+-1990-63/G) Instrument failure detection of 
flow measurement in the feedwater system of the Paks Nu- 
clear Power Plant, Hungary. Racz, A. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Dec 1990. 68p. (In Hungarian). Order Number DE91639180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The applicability of two different methods for early detection of 
instrument failures of the flow measurement in feedwater systems 
are investigated. Both methods are based on Kalman: filtering tech- 
nique of stochastic processes. The reliability of the model for 
description of a feedwater system is checked by comparing calcu- 
lated vaiues with measured data. Possible instrument failures are 
simulated in order to show the capability of the proposed proce- 
dures. A practical measurement system arrangement is suggested. 
(author) 10 refs.; 16 figs.; 4 tabs. 


22954 (KFKI-1991-03/G) Adaptation of RELAPS/MOD2 
code: Analysis of IAEA-SPE-3. Ezsoel, Gy.; Perneczky, L.; Sz- 
abados, L. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Feb 1991. 63p. (In Hungarian). 
Order Number DE91639181. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The third IAEA Standard Problem Exercise is based on the SPT- 
3 experiment on the PMK-NVH simulator test facility with loss of 
primary coolant to the secondary circuit through a 3.8 mm break 
on the upper head of the steam generator collector. A short sum- 
mary on the IAEA Standard Problem activity is presented, and a 
post-test analysis of IAEA-SPE-3 with the RELAP5/MOD2 safety 
code is described. (author) 30 refs.; 35 figs.; 5 tabs. 





22955 (KFKI-1991-04/G) IAEA SPE-3: Evaluation of mea- 
surement results. Ezsoel, Gy.; Perneczky, L.; Szabados, L. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Feb 1991. 90p. (in Hungarian). Order 
Number DE91639182. Source: OSTI; NTIS (US Sales Only); INIS. 
The third IAEA Standard Problem Test is a series of experiments 
using the reactor simulation facility PMK-NVH, at the Paks Nuclear 
Power Plant, Hungary. The purpose of the experiment is to simu- 
late a loss of coolant accident in the primary circuit causing coolant 
flow to the secondary circuit, due to a 3.8 mm break occuring at 
the steam generator collector. The experiment is described in de- 
tail, and the results are evaluated. (R.P.) 5 refs.; 47 figs.; 2 tabs. 


22956 (NUREG/CR-4219-Vol.7-No.1, pp. 1-4) Program man- 
agement. Pennell, W.E. (Oak Ridge National Laboratory, TN 
(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering; Oak Ridge National Lab., TN (USA). Mar 
1991. DOE Contract AC05-840R21400. (ORNL/TM—9593-Vol.7- 
No.1). In Heavy-Section Stee! Technology Program. Semiannual 
progress report for October 1989-March 1990. 98p. Source: 
OSTI; NTIS; INIS; GPO. 

The Heavy Section Steel Technology (HSST) Program is con- 
ducted for the Nuclear Regulatory Commission (NRC) by Oak 
Ridge National Laboratory (ORNL). The program focus is the de- 
velopment and validation of technology for the assessment of 
fracture prevention margins in commercial nuclear reactor pressure 
vessels (RPVs). This section describes the prior program actions 
and the current and planned activities. 


22957 (NUREG/CR-4219-Vol.7-No.1, pp. 5-37) Fracture 
methodology and analysis. Bass, B.R. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA)). Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering; Oak Ridge 
National Lab., TN (USA). Mar 1991. DOE Contract AC05- 
840R21400. (ORNL/TM-9593-Vol.7-No.1). In Heavy-Section Stee/ 
Technology Program. Semiannual progress report for October 
1989-March 1990. 98p. Source: OSTI; NTIS; INIS; GPO. 

The following sections describe recent advances made under the 
Heavy Section Steel Technology (HSST) Program by Oak Ridge 
National Laboratory (ORNL) and several subcontracting groups for 
the Nuclear Regulatory Commission (NRC) to develop the experi- 
mental data base and the analytical tools required to produce 
improved fracture-mechanics models for Reactor Pressure Vessel 
(RPV) steels. 


22958 (NUREG/CR-4219-Vol.7-No.1, pp. 63-67) Cleavage 
crack initiation. Theiss, T.J. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; Oak Ridge National 
Lab., TN (USA). Mar 1991. DOE Contract AC05-840R21400. 
(ORNL/TM-9593-Vol.7-No.1). In Heavy-Section Stee! Technology 
Program. Semiannual progress report for October 1989-March 
1990. 98p. Source: OSTI; NTIS; INIS; GPO. 

This task emphasizes the factors that influence cleavage initia- 
tion toughness and the specimens that are used to evaluate 
cleavage fracture toughness, The task was begun in FY 1990 and 
is divided into three subtasks: (6.1) Constraint Effects; (6.2) 
Metallurgical Inhomogeneity; and (6.3) Shallow-Crack Fracture- 
Toughness Testing. The work performed in this reporting period in 
Tasks 6.1 and 6.2 is detailed in Tasks 2.1 and 3.1, respectively. 
The remaining text in this section deals exclusively with Task 6.3, 
Shallow-Crack Fracture-Toughness Testing. 


22959 (NUREG/CR-4219-Vol.7-No.1, pp. 68-69) Cladding 
evaluations. Keeny-Walker, J. (Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; Oak Ridge National 
Lab., TN (USA). Mar 1991. DOE Contract AC05-840R21400. 
(ORNL/TM-9593-Vol.7-No.1). In Heavy-Section Stee! Technology 
Program. Semiannual progress report for October 1989-March 
1990. 98p. Source: OSTI; NTIS; INIS; GPO. 

The objective of this task is to achieve a more comprehensive 
representation of the effects of cladding in the probabilistic analysis 
of vessel fracture. Specific parameters of interest are (1) the effect 
of irradiation on clad tearing toughness and (2) the effect of 
cladding in decreasing the stress-intensity factor at the tip of a sub- 
merged crack and delaying the time for crack initiation during a 
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Pressurized Thermal Shock (PTS) transient. Assessments will be 
based upon analysis of results from (1) the Oak Ridge National 
Laboratory (ORNL) irradiation of clad specimens and (2) the ORNL 
bend tests on flawed clad plates. Correlations will be developed to 
more accurately reflect the effect of cladding in reactor vessel 
probabilistic fracture analyses. This report identifies the accom- 
plishments to date. 


22960 (NUREG/CR-4219-Vol.7-No.1, pp. 70-73) Pressurized- 
thermal-shock technology. Dickson, T.L. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA)). Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering; Oak Ridge 
National Lab., TN (USA). Mar 1991. DOE Contract ACO05- 
840R21400. (ORNL/TM-9593-Vol.7-No.1). In Heavy-Section Steel 
Technology Program. Semiannual progress report for October 
1989-March 1990. 98p. Source: OSTI; NTIS; INIS; GPO. 

It was recognized at the time the original Issues on Pressurized 
Thermal Shock (IPTS) studies were conducted that distinct vertical 
plumes of cooling water form beneath the cold leg inlet nozzles 
during those particular transients that exhibit fluid/thermal stratifica- 
tion. The formation of these plumes (referred to as thermal 
streaming) induces a time-dependent circumferential temperature 
variation on the inner surface of the Reactor Pressure Vessel 
(RPV) wall that creates an axial stress component. This axial 
stress component is in addition to the axial stress components in- 
duced by time-dependent radial temperature variation through the 
wall thickness and the time-dependent pressure transient. This ad- 
ditional axial stress component will result in a larger axial stress 
resukant that results in a larger stress-intensity factor acting on 
circumferential flaws, thus reducing the fracture margin for circum- 
ferential flaws. Although this was recognized at the time of the 
original IPTS study, the contribution appeared to be relatively 
small; therefore, it was neglected. The original IPTS studies were 
performed with OCA-P, a computer program developed at ORNL to 
analyze the cleavage fracture response of a nuclear RPV 
subjected to PTS loading. OCA-P is a one-dimensional (1-D) finite- 
element code that analyzes the stresses and stress-intensity 
factors (axial and tangential) resulting from the pressure and the 
radial temperature variation through the wall thickness only. The 
HSST Program is investigating the potential effects of thermal- 
streaming-induced stresses in circumferential welds on the reactor 
vessel PTS analyses. The initial phase of this investigation focused 
on an evaluation of the available thermal-hydraulic data and analy- 
ses results. The objective for the initial phase of the investigation is 
to evaluate thermal-streaming behavior under conditions relevant to 
the operation of U.S. PWRs and chracterize any predicted thermal- 
streaming plumes. 


22961 (NUREG/CR-4219-Vol.7-No.1, pp. 74-79) Analysis 
methods validation. Bass, B.R. (Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; Oak Ridge National 
Lab., TN (USA). Mar 1991. DOE Contract AC05-840R21400. 
(ORNL/TM-9593-Vol.7-No.1). In Heavy-Section Steel Technology 
Program. Semiannual progress report for October 1989-March 
1990. 98p. Source: OSTI; NTIS; INIS; GPO. 

The purpose of this task is to validate fracture assessment 
methodologies applicable to nuclear power plant components 
through interpretative analyses of large-scale international refer- 
ence experiments. During this report period, work continued at 
ORNL on the project for Fracture Analyses of Interna- 
tional Reference Experiments (Project FALSIRE), sponsored by the 
Fracture Assessment Group (FAG) of OECD/NEA’s Committee on 
the Safety of Nuclear installation (CSNI). The FAG was formed by 
CSNI/Working Group (PWG-3) to evaluate fracture prediction capa- 
bilities currently used in safety assessment of nuclear components. 
Members are from laboratories and research organizations in West- 
ern Europe, Japan, and the United States; the group is chaired by 
Dr. Helmut Schuiz from GRS Koin, Federal Republic of Germany. 


22962 (NUREG/CR-4219-Vol.7-No.1, pp. 80) Fracture evalu- 
ation tests. Robinson, G.C. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; Oak Ridge National 
Lab., TN (USA). Mar 1991. DOE Contract AC05-840R21400. 
(ORNL/TM-9593-Vol.7-No.1). In Heavy-Section Steel Technology 
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Program. Semiannual progress report for October 1989-March 
1990. 98p. Source: OSTI; NTIS; INIS; GPO. 

In this report period, efforts have concentrated on defining the 
requirements for shallow-flaw beam testing. Analyses have been 
made to envelope the significant parameters for both deep- and 
shallow-flaw beams for three-point loading; that is, load to initiation 
of a frangible flaw, load to plastic collapse, LLD, and CMOD. An 
assessment was made of facilities capable of performing the tests 
identified by the parametric analyses discussed above. Two testing 
machines were identified for performing the scoped test series, the 
first a 550-kip Instron machine assigned to the Pressure Vessel 
Technology Section located in Building 9204-1 at the Y-12 Plant 
and the second a 220-kip MTS machine assigned to a mechanical 
testing group located at the K-25 Site. An existing bend test fixture 
previously used in the HSST clad plate test series is being modi- 
fied for use in testing beams under other sponsorship but will be 
available for shared usage with the HSST shallow-flaw beam test- 
ing activities. To prevent the shared usage from having an adverse 
impact on the logistics of the HSST Program, the decision was 
made to procure a bend test fixture tailored specifically to serve 
the shallow flaw beam test series. A specification was prepared 
and procurement initiated. A survey is in progress for determining 
sources and costs of displacement-measuring instrumentation from 
both foreign and domestic sources. It appears that existing direct 
current displacement transducers available to the HSST Program 
may be adequate for the LLD measurements. These devices will 
be employed in the shakedown tests that are planned. A safety and 
environmental survey assessment for the beam testing conforming 
to the revised DOE rules has been prepared and approved. 


22963 (ORNL/M-1425) Data compiled in burnup credit iso- 
topic validation study. Hermann, O.W. Oak Ridge National Lab., 
TN (USA). Apr 1991. 21p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO05-840R21400. Order Number 
DE91013252. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A preliminary compilation of results of the burnup credit isotopic 
validation study is given here. Currently, this project encompasses 
spent fuel isotopic depletion computations for two assemblies from 
the Calvert Cliffs 1 pressurized water reactor (PWR) and two as- 
semblies from the Obrigheim (KWO) PWR. Although summaries of 
comparisons of the measured and calculated data have been given 
in progress reports, it should be beneficial to have the data pre- 
sented in greater detail and compiled into a single document. 4 
refs., 5 tabs. 


22964 (PS-95) A post test analysis of the OECD LOFT ex- 
periment LP-FP-2 using the computer programs SCDAP/ 
RELAPS, TRAP-MELT2.2 and PULSE. Guentay, S. (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland)); Coryell, E.W.; Carboneau, M.L. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). Apr 1991. 58p. Or- 
der Number DE91639186. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A post-test analysis has been performed to access the current 
state of early severe accident models within the SCDAP/RELAPS, 
TRAP-MELT2.2 and PULSE computer programs. The experimental 
data base against which the severe accident models were as- 
sessed was obtained during the OECD LOFT LP-FP-2 experiment. 
The experiment was performed under the auspices of the OECD- 
LOFT consortium. This consortium consisted of representatives 
from 10 nations. The LOFT LP-FP-2 experiment was performed in 
the Loss-Of-Fiuid Test (LOFT) facility at the Idaho National Engi- 
neering Laboratory (INEL) in 1985. This experiment had the 
objective of obtaining fission product release, transport, and depo- 
sition data during the early phases of a risk dominant reactor 
transient to establish a benchmark data base for (i) assessing the 
understanding of the physical phenomena controlling reactor sys- 
tem fission product behavior, and (ii) assessing the capability of 
computer models to predict reactor system fission product release 
and transport. The analyses described in this report assess the 
thermai-hydraulic, core relocation, and fission product transport 
models currently available to reactor safety analyses. SCDAP/ 
RELAPS was assessed for its ability to model the thermal-hydraulic 
and core relocation behavior. The TRAP-MELT and PULSE codes 
were assessed for their ability to model fission product transport 
and deposition once boundary conditions had been established. 
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The computer programs are obtained from the United States within 
the Swiss-United States Nuclear Regulatory Commission (USNRC) 
agreement on the severe accident research program. The SCDAP/ 
RELAPS5 and PULSE codes have been developed at the Idaho Na- 
tional Engineering Laboratory and TRAP-MELT2.2 code at the 
Battelle Columbus Laboratory. (author) 18 figs., 7 tabs., 9 refs. 


22965 (VTT-SYMP-110, pp. 125-133) Expert system for 
technical specifications management in PWR's. Evrard, J.-M. 
(Institut de recherche et de developpement industriel, (France). De- 
partement d’etudes mecaniques et thermiques); Verpeaux, J.-L.; 
Seveon, J.-J. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-8910507—: Seminar on artificial intelligence in nu- 
clear power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial 
intelligence in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

Since the beginning of the French nuclear programme, PWR 
technical specifications have been steadily improved, as safety 
analysis and operating experience feedback were carried on. They 
became increasingly complex, and operators have a demanding 
task in mastering their application. Therefore the French utility, 
Electricite de France (EdF), and the safety body looked into the 
possibilities offered by modern artificial intelligence tools for techni- 
cal specifications management. 


22966 (VTT-SYMP-110, pp. 311-320) Real-time variables 
dictionary (RTVD), and expert system for development of real- 
time applications in nuclear power plants. Senra Martinez, A. 
(COPPE/UFRJ, Programa de Engenharia Nuclear, Rio de Janeiro 
(Brazil)); Schirru, R.; Dutra Thome Filho, Z. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507—: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Aprtificial intelligence in nuclear 
power plants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Presented in this paper is a computerized methodology based on 
a data dictionary managed by an expert system called Real-Time 
Variables Dictionary (RTVD). This system is very useful for devel- 
opment of real-time applications in nuclear power plants. Described 
in detail is the RTVD functions and its implantation in a VAX 8600 
computer. Also pointed out are the concepts of artificial intelligence 
used in the RTVD. 
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Refer also to citation(s) 22950, 23025, 23107, 23117, 23123, 
23125, 23394 


22967 (CONF-9011211—1) Diffusion modeling of fission 
product release during depressurized core conduction 
cooldown conditions. Martin, R.C. Oak Ridge National Lab., TN 
(USA). [1990]. 17p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From international 
Atomic Energy Agency (IAEA) specialists meeting on behaviour of 
gas cooled reactor fuel under accident conditions; Oak Ridge, TN 
(USA); 5-7 Nov 1990. Order Number DE91014273. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A simple model for diffusion through the silicon carbide layer of 
TRISO particles is applied to the data for accident condition testing 
of fuel spheres for the High-Temperature Reactor program of the 
Federal Republic of Germany (FRG). Categorization of sphere re- 
lease of '°7Cs based on fast neutron fluence permits predictions of 
release with an accuracy comparable to that of the US/FRG acci- 
dent condition fuel performance model. Calculations are also 
performed for ®5Kr, °°Sr, and ''°™Ag. Diffusion of cesium through 
SiC suggests that models of fuel failure should consider fuel per- 
formance during repeated accident condition thermal cycling. 
Microstructural considerations in models in fission product release 
are discussed. The neutron-induced segregation of silicon within 
the SiC structure is postulated as a mechanism for enhanced 
fission product release during accident conditions. An oxygen- 
enhanced SiC decomposition mechanism is also discussed. 12 
refs., 11 figs., 2 tabs. 
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22968 (CONF-9011211-2) Fission product retention in 
TRISCO coated UO, particle fuels subjected to HTR simulated 
core heating tests. Baldwin, C.A.; Kania, MJ. Oak Ridge National 
Lab., TN (USA). Nov 1990. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From In- 
ternational Atomic Energy Agency (IAEA) specialists meeting on 
behaviour of gas cooled reactor fuel under accident conditions; 
Oak Ridge, TN (USA); 5-7 Nov 1990. Order Number DE91014255. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Results of the examination and analysis of 25,730 individual mi- 
crospheres from spherical fuel elements HFR-K3/1 and HFR-K3/3 
are reported. The parent spheres were irradiated in excess of end- 
of-life exposure and subsequently subjected to simulated core 
heating tests in a_ special high-temperature furnace at 
Forschungszentrum, Juelich, GmbH (KFA). Following the heating 
tests, the spheres were electrolytically deconsolidated to obtain un- 
bonded fuel particles for Irradiated Microsphere Gamma Analyzer 
(IMGA) analysis. For sphere HFR-K3/1, which was heated for 500 
h at 1600°C, only four particles were identified as having released 
fission products. The remaining particles from the sphere showed 
no statistical evidence of fission product release. Scanning Electron 
Microscopy (SEM) examination showed that three of the defect 
particles had large sections of the TRISO coating missing, while 
the fourth appeared normal. For sphere HFR-K3/3, which was 
heated for 100 h at 1800°C, the IMGA data revealed that fission 
product release (cesium) from individual particles was significant 
and that there was large particle-to-particle variation in retention 
capabilities. Individual particle release (cesium) averaged ten times 
the KFA-measured integral spherical fuel element release value. In 
addition, the bimodal distribution of the individual particle data indi- 
cated that two distinct modes of failure at fuel temperatures of 
1800°C and above may exist. 6 refs., 6 figs., 4 tabs. 


22969 (IWGGCR-24) Uncertainties in physics calculations 
for gas cooled reactor cores: Proceedings of a specialist's 
meeting held in Villigen, Switzerland, 9-11 May 1990. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. Apr 1991. 149p. (CONF- 
9005187—: Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores, Villigen (Switzerland), 9- 
11 May 1990). Order Number DE91639218. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The meeting was attended by 29 participants from Austria, 
China, France, Germany, Japan, Switzerland, the Union of Soviet 
Socialist Republics and the United States of America and was 
subdivided into four technical sessions: Analytical methods, com- 
parison of predictions with results from existing HTGRs, uncertainty 
evaluations (3 papers); Analytical methods, predictions of perfor- 
mance of future HTGRs, uncertainty evaluations - part 1 (5 
papers); Analytical methods, predictions of performance of future 
HTGRs, uncertainty evaluations - part 2 (6 papers); Critical experi- 
ments - planning and results, uncertainty evaluations (5 papers). 
The participants presented 19 papers on behalf of their countries 
or organizations. A separate abstract was prepared for each of 
these papers. Refs, figs and tabs. 
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22970 (AECL-9797) The integrity of CANDU fuel during 
load foliowing. Tayal, M. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations); Manzer, A.M.; 
Sejnoha, R.; Kinoshita, Y.; Hains, A.J. Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations. Aug 1989. 
14p. (CONF-890855—: 10. international conference on Structural 
Mechanics in Reactor Technology (SMIRT), Anaheim, CA (United 
States), 14-18 Aug 1989). Order Number DE91639247. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes data and analyses of integrity and of 
physics of CANDU fuel during load following. Measurements of ir- 
radiated fuel show that power cycles do not enhance release of 
fission gas. Data from research reactors show that the power cy- 
cles cause cyclic strains in the sheath. Finite element analyses 


show that the cyclic strains give highly multiaxial stresses in the 
sheath. The stresses and the strains are well into the plastic range. 
The cyclic loads ‘use up’ some fraction of the sheath’s resistance 
to environmentally-assisted cracking (EAC), depending on the de- 
tails of the fuel design and of then power cycles. The balance of 
the sheath’s resistance to EAC continues to be available to coun- 
teract static loads. Thousands of fuel bundies have experienced 
many power cycles in research and in commercial reactors. Overall 
integrity of fuel bundies is well over 99%. Thus, CANDU fuel 
continues to show good performance in both base-load and load- 
following reactors. 


22971 (AECL-9812) CANDU fuel performance in load- 
following operation. Hastings, |.J. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Tayal, M.; 
Manzer, A.M. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Mar 1990. 42p. (CONF- 
8810548-: IAEA seminar on load-foliowing experience, Daeduck 
(Korea, Republic of), 10-14 Oct 1988). Order Number 
DE91639248. Source: OST!; NTIS (US Sales Only); INIS. 

Since 1985, systematic load-following operations have been per- 
formed in a number of CANDU reactors. Overall fuel performance 
at average discharge burnups of 7-9 MW.d/KgU remains excellent, 
with a fuel defect rate below 0.1%. In this paper, we examine 
CANDU load-following requirements, and features of CANDU fuel 
which facilitate that mode of operation. The database from experi- 
mental testing and commercial experience at average burnups of 
7-9 MW.d/KgU is outlined, with the emphasis on 37-element bun- 
dle performance, and the supporting modelling capability. Future 
development trends, including the advanced CANFLEX bundle. are 
also outlined. These development options will enhance power ma- 
noeuvering at extended burnup. 


22972 (AECL-9929) CANFLEX - an advanced fuel bundle 
for CANDU. Hastings, |.J.; Lane, A.D.; Boczar, P.G. Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Apr 1989. 20p. (CONF-890409-: International con- 
ference on availability improvements in nuclear power plants, 
Madrid (Spain), 10-14 Apr 1989). Order Number DE91639249. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of CANDU pressurized heavy-water reactors, 
in terms of lifetime load factors, is excellent. More than 600 000 
bundles containing natural-uranium fuel have been irradiated, with 
a low defect rate; reactor unavailability due to fuel incidents is typi- 
cally zero. To maintain and improve CANDU’s competitive position, 
Atomic Energy of Canada Limited (AECL) has an ongoing program 
comprising design, safety and availability improvements, advanced 
fuel concepts and schemes to reduce construction time. One key 
finding is that the introduction of slightly-enriched uranium (SEU, 
less than 1.5 wt% U-235 in U) offers immediate benefits for 
CANDU, in terms of fuelling and back-end disposal costs. The use 
of SEU places more demands on the fuel because of extended 
burnup, and an anticipated capability to load-follow also adds to 
the performance requirements. To ensure that the duty-cycle tar- 
gets for SEU and load-following are achieved, AECL is developing 
a new fuel bundle, termed CANFLEX (CANdu FLEXible), where 
flexible refers to the versatility of the bundle with respect to opera- 
tional and fuel-cycle options. Though the initial purpose of the new 
43-element bundie is to introduce SEU into CANDU, CANFLEX is 
extremely versatile in its application, and is compatible with other 
fuel cycles of interest: natural uranium in existing CANDU reactors, 
recycled uranium and mixed-oxides from light-water reactors, and 
thoria-based fuels. Capability with a variety of fuel cycles is the key 
to future CANDU success in the international market. The im- 
proved performance of CANFLEX, particularly at high burnups, will 
ensure that the full economic benefits of advanced fuels cycles are 
achieved. A proof-tested CANFLEX bundle design will be available 
in 1993 for large-scale commercial-reactor demonstration. 


22973 (AECL-9968) A comparison of calculated and exper- 
imental values of fine-structure reaction rates in CANDU-type 
lattices containing (U7,Th)02 fuel. Zeller, M.B.; Jones, R.T.; 
Celli, A. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. May 1989. 21p. Order Number 
DE91639250. Source: OSTI; NTIS (US Sales Only); INIS. 
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Thermal and epithermal activation detector foils have been used 
to perform detailed flux and reaction-rate measurements in ZED-2. 
The lattices used for the irradiations contained an inner region fu- 
elled by 36-element (U2? Th)O. fuel rods located in seven ZED-2 
hot-site. The measurements were made in and around the central 
hot-site with the rods arranged in hexagonal arrays at two pitches— 
24.5 cm and 31 cm-with the fuel and D2O coolant in the hot-sites 
being maintained at room temperature and then 300 degrees Cel- 
sius. The reactions investigated include fission of U25°, U255, and 
Pu23° and neutron capture by Cu®, Mn®>, Th29*, Lu’76, Aut§?, 
and In''®. The reaction-rate data are compared to integral trans- 
port calculations made using the lattice cell code WIMS-AECL. The 
WIMS-AECL and experimental values for the Lu’’®/Mn®* and 
Au'®7/Cu®? capture-ratio data and the Pu29°/U255 fission-ratio data 
are in good agreement (with discrepancies typically from under one 
percent to two percent), suggesting that WIMS-AECL successfully 
calculates the spectra in the cells studied. The discrepancies be- 
tween calculation and experiment for the conversion-ratio values of 
Th232. capture/u?*9-fission and the fission-ratio values for U95 
U233 (31 cm pitch data) are typically three to five percent. The dis- 
crepancies between the calculations and experiment for the In'15/ 
Cu®** capture ratios are larger (calculated values are typically three 
to eight percent larger than experiment for measurements made in 
the fuel), which may be indicative of problems with the WIMS- 
AECL library capture cross-section data tor In''® (particularly in the 
resonance region). 


22974 (AECL-10055) Axial shuffling fuelmanagement 
schemes for 1.2% SEU in CANDU. Younis, M.H. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions); Boczar, P.G. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Nov 1989. 15p. Order 
Number DE91639243. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of slightly enriched uranium (SEU) in CANDU (CANada 
Deuterium Uranium) requires a different fuel-management strategy 
than that usually employed with natural uranium fuel. Axial shuffling 
is a fuel-management strategy in which some or all of the fuel bun- 
dies are removed from the channel, rearranged, and reinserted into 


the same channel, along with fresh fuel. An axial shuffling scheme 
has been devised for 1.2% SEU which results in excellent power 
profiles, from the perspectives of both good axial flattening and 
power histories. With the CANFLEX (CANdu FLEXible fuelling) ad- 
vanced fuel bundle, fuel rating can be reduced to below 40kW/m, 
with consequent safety benefits. 


22975 (AECL—10073) Expert systems use in present and 
future CANDU nuclear power supply systems. Lupton, L.R. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Basso, R.AJ.; Anderson, L.L.; Anderson, 
J.W.D. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Nov 1989. 17p. (CONF-890634—: 
Expert systems applications for the electric power industry confer- 
ence, Orlando, FL (United States), 5-8 Jun 1989). Order Number 
DE91639244. Source: OSTI; NTIS (US Sales Only); INIS. 

As CANDU nuclear power plants become more complex, and 
are operated under tighter constraints for longer periods between 
outages, plant operations staff will have to absorb more information 
to correctly and rapidly respond to upsets. A development program 
is underway at Atomic Energy of Canada Limited to use expert 
systems and interactive media tools to assist operations staff of ex- 
isting and future CANDU plants. The complete system for piant 
information access and display, on-line advice and diagnosis, and 
interactive operating procedures is called the Operator Companion. 
A prototype, consisting of operator consoles, expert systems and 
simulation modules in a distributed architecture, is currently being 
developed to demonstrate the concepts of the Operator Compan- 
ion. Specialized advisors are also being developed using expert 
system technology to meet specific operational and design needs. 


22976 (AECL-10156) Advanced tuel cycles in CANDU reac- 
tors: Reconfirming the need. Green, R.E.; Boczar, P.G. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Apr 1990. 18p. (CONF-9004322-: 5. Korean Atomic 
Industrial Forum/Korea Nuclear Society (KAIF/KNS) joint annual 
conference, Seoul (Korea, Republic of), 17-19 Apr 1990). Order 
Number DE91639246. Source: OSTI; NTIS (US Sales Only); INIS. 
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This paper re-examines the rationale for advanced nuclear fuel 
cycles in general, and for CANDU advanced fuel cycles in particu- 
lar. The traditional resource-related arguments for more uranium 
nuclear fuel cycles are currently clouded by record-low prices for 
uranium. However. the total Known conventionai uranium resources 
can support projected uranium requirements for only another 50 
years or so, less if a major revival of the nuclear option occurs as 
part of the solution to the world’s environmental problems. While 
the extent of the uranium resource in the earth’s crust and oceans 
is very large. uncertainty in the availability and price of uranium is 
the prime resource-related motivation for advanced fuel cycles. 
There are other important reasons for pursuing advanced fuel 
cycles. The three R's of the environmental movement, reduce, re- 
cycle, reuse, can be achieved in nuclear energy production through 
the employment of advanced fuel cycles. The adoption of more 
uranium-conserving fuel cycles would reduce the amount of ura- 
nium which needs to be mined, and the environmental impact of 
that mining. Environmental concerns over the back end of the fuel 
cycle can be mitigated as well. Higher fuel burnup reduces the 
volume of spent fuels which needs to be disposed of. The trans- 
mutation of actinides and long-lived fission products into short-lived 
fission products would reduce the radiological hazard of the waste 
from thousands to hundreds of years. Recycling of uranium and/or 
plutonium in spent fuel reuses valuable fissile material, leaving only 
true waste to be disposed of. Advanced fuel cycles have an eco- 
nomical benefit as well, enabling a ceiling to be put on fuel cycle 
costs, which are. 


22977 (INFO—-0302) Selection of equipment for equipment 
qualification. Torr, K.G. Atomic Energy Control Board, Ottawa, ON 
(Canada). 29 Mar 1989. 46p. Order Number DE91639252. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report describes the methodology applied in selecting equip- 
ment in the special safety systems for equipment qualification in the 
CANDU 600 MW nuclear generating stations at Gentilly 2 and Point 
Lepreau. Included is an explanation of the selection procedure 
adopted and the rationale behind the criteria used in identifying the 
equipment. The equipment items on the list have been grouped 
into three priority categories as a planning aid to AECB staff for a 
review of the qualification status of the special safety systems. 


22978 (INFO—0303) Aging and mattunction of valves in 
CANDU special safety systems. Phase 1. Atomic Energy Control 
Board, Ottawa, ON (Canada). Mar 1989. 213p. Order Number 
DE91639253. Source: OSTI; NTIS (US Sales Only); INIS. 

Aging and wear related valve malfunctions have been reported in 
American nuclear generating systems. This report documents the 
first attempt to study these phenomena on a global basis in Cana- 
dian nuclear power plants. A general methodology outlines an 
approach to this type of study which is amenable to use within ex- 
isting information structures. Nuclear regulatory requirements which 
influence the testing of valves in Canadian nuclear power plants 
are reviewed. The reporting systems which emanate from these re- 
quirements are discussed and sources of valve failure data are 
reviewed. It is determined that modifications to existing failure re- 
porting systems are required before practical means of collecting 
data necessary for the analysis of age related valve malfunctions 
can be developed. In spite of limitations in reported failure data, a 
partial data base is compiled for valve failures in Special Safety 
Systems of domestic nuclear plants. Data are reported for the pe- 
riod 1982 to 1986. The valve population and basic parameters of 
each valve such as type, operator, function, etc., and the reported 
failures against this population are compiled and reviewed for evi- 
dence of time dependent versus random failure trends. Results 
suggest that there is no clear age related failure trend. In fact, 
some systems and stations, experienced a reduction in failure 
rates with years of servicing, suggesting that some earlier generic 
valve problems may have been solved. Present inspection, test, 
and maintenance practices are reviewed and their effectiveness for 
purposes of predicting or preventing incipient failures is assessed 
to be of moderate value. Modern failure prevention methods are 
highlighted and their applicability discussed. 
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22979 (ANL-ZPR-495) Experiments for IFR fuel criticality 
in ZPPR-21. Olsen, D.N.; Smith, D.M.; Grasseschi, G.L.; Goin, 
R.W.; Steinhauer, J.A.; Collins, P.J.; Carpenter, S.G. Argonne Na- 
tional Lab., Idaho Falls, ID (USA). [1991]. 137p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
Order Number DE91013959. Source: OSTI; NTIS; GPO Dep. 

A series of six criticality benchmark cores was built in ZPPR-21 
between June and September 1990 to provide data for validating 
criticality calculations for systems likely to arise in the IFR fuel pro- 
cessing operations. The assemblies were graphite reflected and 
had core compositions containing different mixtures of Pu/U/Zr fuel. 
No previous data existed for cores of this type. Analysis of the data 
was done, in full detail, with an automated input processor using 
the VIM Monte Carlo code and ENDF/B-V.2 data. Since the vali- 
dated method of criticality calculations at ANL is the KENO code 
and data, a second set of calculations, using a simplified model in 
RZ geometry was made with both VIM and KENO. An RZ model is 
specified together with geometrical corrections from the VIM 
calculations. This enables simple calculations to be made and cor- 
rections applied within the statistical uncertainty limits. The full 
description of the experiments is provided to enable calculations to 
be made in detail with KENO or any other code. 13 refs., 16 figs., 
13 tabs. 


22980 (BARC—1525) Sensitivity study of a fast breeder re- 
actor dynamic behaviour using point kinetics method. Das, S. 
(Bhabha Atomic Research Centre, Bombay (india). Theoretical 
Physics Div.). Bhabha Atomic Research Centre, Bombay (india). 
1990. 49p. Order Number DE91635762. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report is concerned with one aspect: the effects of 
postulated changes in the energies of delayed neutrons on the cal- 
culated dynamic behaviour of a power reactor, in this case the 500 
MWe carbide fuelled Fast Breeder Reactor. The report starts with a 
discussion of the ways in which the uncertainties in the delayed 
neutron energy spectra can affect the dynamic behaviour of fast 
breeder reactors and a very brief review of sensitivity studies in re- 
actor dynamics is followed by a discussion of the delayed neutron 
spectral data. Attention, here, is drawn to the presence of signifi- 
cant structures in the recently measured delayed neutron spectra, 
to the considerable uncertainty that exists in the relative intensities 
of delayed neutrons in the low (less than 150 keV) and the high 
energy (greater than 1.5 MeV) regions, and to the current trend to 
obtain delayed neutron spectral data from microscopic summation 
of separated precursors data. The caiculational method is outlined 
and a brief description is given of the point kinetics code SEN- 
STVTY which is used to perform the sensitivity computations when 
reactivity is increased. A limited number of transient calculations 
are made using six precursor groups and Doppler feedback. (au- 
thor). 11 tabs., 5 figs. 


22981 


(CONF-890899-3) An integrated real-time diagnostic 
concept using expert systems, qualitative reasoning and 
quantitative anslysis. Edwards, R.M.; Lee, K.Y.; Kumara, S.; 
Levine, S.H. Pennsylvania State Univ., University Park, PA (USA). 
[1989]. 32p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG07-89ER12889. From Joint Korea-United States semi- 
nar on expert systems for electric power systems and industries; 


Seoul (Republic of Korea); 13-18 Aug 1989. Order Number 
DE91013741. Source: OSTI; NTIS; INIS; GPO Dep. 

An approach for an integrated real-time diagnostic system is be- 
ing developed for inclusion as an integral part of a power plant 
automatic control system. In order to participate in control deci- 
sions and automatic closed loop operation, the diagnostic system 
must operate in real-time. Thus far, an expert system with real-time 
capabilities has been developed and installed on a subsystem at 
the Experimental Breeder Reactor (EBR-II) in Idaho, USA. Reai- 
time simulation testing of advanced power plant concepts at the 
Pennsylvania State University has been developed and was used 
to support the expert system development and installation at EBR- 
ll. Recently, the US National Science Foundation (NSF) and the 
US Department of Energy (DOE) have funded a Penn State 
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research program to further enhance application of real-time diag- 
nostic systems by pursuing implementation in a distributed power 
plant computer system including microprocessor based controllers. 
This paper summarizes past, current, planned, and possible future 
approaches to power plant diagnostic systems research at Penn 
State. 34 refs., 9 figs. 


22982 (CONF-900804-33) The graphics-based human in- 
terface to the DISYS diagnostic/control guidance system at 
EBR-2. Edwards, R.M. (Pennsylvania State Univ., University Park, 
PA (USA)); Chavez, C.; Kamarthi, S.; Dharap, S.; Lindsay, R.W.; 
Staffon, J. Argonne National Lab., IL (USA). [1990]. 8p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG07- 
89ER12889 ;W-31109-ENG-38. From International topical meeting 
on fast reactor safety; Snowbird, UT (USA); 12-16 Aug 1990. Or- 
der Number DE91013739. Source: OSTI; NTIS; INIS; GPO Dep. 
An initial graphics based interface to the real-time DISYS 
diagnostic system has been developed using the multi-tasking ca- 
pabilities of the UNIX operating system and X-Windows 11 Xlib 
graphics library. This system is interfaced to live plant data at the 
Experimental Breeder Reactor (EBR-2) for the Argon Cooling Sys- 
tem of fuel handling operations and the steam plant. The interface 
includes an intelligent process schematic which highlights problem- 
atic components and sensors based on the results of the 
diagnostic computations. If further explanation of a faulted compo- 
nent is required, the user can call up a display of the diagnostic 
computations presented in a tree-like diagram. Numerical data on 
the process schematic and optional diagnostic tree are updated as 
new real-time data becomes available. The initial X-Windows 11 
based interface will be further enhanced using V! Corporation 
DATAVIEWS graphical data base software. 5 refs., 6 figs. 


22983 (CONF-900804-34) Development and testing of a di- 
agnostic system for intelligen distributed contro! at EBR-2. 
Edwards, R.M.; Ruhi, D.W.; Kievans, E.H.; Robinson, G.E. Penn- 
sylvania State Univ., University Park, PA (USA). [1990]. 10p. 
Sponsored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA). DOE Contract FG07- 
89ER12889. From International topical meeting on fast reactor 
safety; Snowbird, UT (USA); 12-16 Aug 1990. Order Number 
DE91013738. Source: OSTI; NTIS; INIS; GPO Dep. 

A diagnostic system is under development for demonstration of 
intelligent Distributed Control at the Experimental Breeder Reactor 
(EBR-!). In the first phase of the project a diagnostic system is 
being developed for the EBR-li steam plant based on the DISYS 
expert systems approach. Current testing uses recorded plant data 
and data from simulated plant faults. The dynamical simulation of 
the EBR-I] steam plant uses the Babcock and Wilcox (B&W) Mod- 
ular Modeling System (MMS). At EBR-Il the diagnostic system 
operates in the UNIX workstation and receives live plant data from 
the plant Data Acquisition System (DAS). Future work will seek im- 
plementation of the steam plant diagnostic in a distributed manner 
using UNIX based computers and Bailey microprocessor-based 
control system. 10 refs., 6 figs. 


22984 (CONF-9008209-1) A reconfigurable strategy for 
distributed digital process control. Garcia, H.E.; Ray, A.; Ed- 
wards, R.M. Pennsylvania State Univ., University Park, PA (USA). 
[1990]. 6p. Sponsored by USDOE, Washington, DC (USA); Na- 
tional Science Foundation, Washington, DC (USA). DOE Contract 
FG07-89ER12889. From 6. Yale workshop on adaptive and learn- 
ing systems; New Haven, CT (USA); 15-17 Aug 1990. Order 
Number DE91013740. Source: OSTI; NTIS; INIS; GPO Dep. 

A reconfigurable control scheme is proposed which, unlike a pre- 
programmed one, uses stochastic automata to learn the current 
operating status of the environment (i.e., the plant, controller, and 
communication network) by dynamically monitoring the system per- 
formance and then switching to the appropriate controller on the 
basis of these observations. The potential applicability of this 
reconfigurable control scheme to electric power plants is being in- 
vestigated. The plant under consideration is the Experimental 
Breeder Reactor (EBR-II) at the Argonne National Laboratory site 
in Idaho. The distributed control system is emulated on a ring net- 
work where the individual subsystems are hosted as follows: (1) 
the reconfigurable control modules are located in one of the net- 
work modules called Multifunction Controller; (2) the learning 
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modules are resident in a VAX 11/785 mainframe computer; and 
(3) a detailed model of the plant under control is executed in the 
same maintrame. This configuration is a true representation of the 
network-based control system in the sense that it operates in real 
time and is capable of interacting with the actual plant. 


22985 (CTA-IEAv-NT-012/90) Up-date of the BCG code li- 
brary. Caideira, A.D.; Garcia, R.D.M. Centro Tecnico Aeroespacial 
(CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de Estudos 
Avancados. 25 Oct 1990. 10p. Order Number DE91635763. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Procedures for generating an up-date material library for the 
BCG code were established. A new library was generated by pro- 
cessing ENDF/B-IV data with the 89-1 version of the LINEAR, 
RECENT and SIGMA1 programs. The effect of library change in 
the neutron spectrum and effective multiplication factor of a fast re- 
actor cell was analized. During the course of this study, an error 
was detected in the BCG code. Although localized in a narrow en- 
ergy range, the discrepancies in neutron spectrum caused by the 
error were large enough to yield a difference of about 1% in the ef- 
fective multiplication factor of the test cell. (author). 


22986 (CTA-IEAv-RP—017/90) Fast reactor of 1.000 MWt 
started with U-Zr. Nascimento, J.A.; Ishiguro, Y. Centro Tecnico 
Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. 
de Estudos Avancados. 12 Jun 1990. 202p. (In Portuguese). Order 
Number DE91635764. Source: OSTI; NTIS (US Sales Only); INIS. 

A U-Zr fueled 1000 MWt liquid metal reactor (LMR) to be used in 
a second step of the fast breeder reactor development program 
that we propose for Brazil is studied. Initially, principal technologi- 
cal aspects and cost trends are reviewed in order to place this type 
of reactors in a proper perspective regarding their application to 
electric power generation. Then two models are compared and one 
is selected for cycle-by-cycle analysis isotopic evolution and pa- 
rameters of interest such as the Doppler effect, sodium void 
reactivity, control requirement and availability, resources consump- 
tion, and enrichment requirement. The analysed model is quite 
adequate for the phase for which it is considered due to its high 
degree of inherent safety, which should contribute to a better pub- 
lic acceptance of nuclear energy. In addition, its introduction with 
enriched uranium, available in the country, allows an autonomous 
development of LMR which is a better alternative to the PWR 
meeting for future power demand. (author). 


22987 (DOE/ER/12889-9) Intelligent distributed control for 
nuclear power plants: First annual technical progress report, 
September 1989-September 1990. Klevans, E.H. Pennsyivania 
State Univ., University Park, PA (USA). Coll. of Engineering. 
[1991]. 58p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG07-89ER12889. Order Number DE91013645. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In September of 1989 work began on the DOE University Pro- 
gram grant DE-FGO7-89ER12889. The grant provides support for a 
three year project to develop and demonstrate Intelligent Dis- 
tributed Contro| (IDC) for Nuclear Power Plants. The body of this 
First Annual Technical Progress report summarizes the first year 
tasks while the appendices provide detailed information presented 
at conference meetings. One major addendum report, authored by 
M.A. Schultz, describes the ultimate goals and projected structure 
of an automatic distributed control system for EBR-2. The remain- 
ing tasks of the project develop specific implementations of various 
components required to demonstrate the intelligent distributed con- 
trol concept. 


22988 (FEI-1983) Application of the finite element method 
for calculating fuel assembly deformation under pulsed acci- 
dental loading. Doimatov, P.S.; Likhachev, Yu.|.; Malakhova, E.1.; 
Khmelevskij, M.Ya. Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij 
Inst. 1989. 15p. (In Russian). Order Number DE91635765. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A possible accident in a fast reactor core when a pressure pulse 
(a hydrodynamic impact in a coolant) accurs as a result of heat 
transfer crisis in a fuel assembly (FA) is considered. The possibility 
of estimation of the degree of accident propagation along the core 
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using numerical simulation of kinetics of plasto-elastic stressed- 
deformed state of FAs surrounding the accidental one is shown. 
The FEMINA program complex designed for the solution of nonlin- 
ear and/or nonstationary problems of thermomechanics in the 
arbitrary plane configuration by the finite element method is briefly 
described. The results of testing calculation are presented. 4 refs.; 
7 figs. 


22989 (KFK-4828) Distributions of velocity and turbulence 
in wall subchannels of rod bundles immediately downstream 
of a spacer grid with a strong partial blockage. Rehme, K. 
Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Projekt Nukleare Sicherheits- 
forschung. Mar 1991. 7ip. (in German). Order Number 
DE91507336. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of the mean velocity, of the wall shear stresses, 
and of the turbulence have been performed in two wall sub chan- 
nels (P/D = 1.223; W/D = 1.183) of a rod bundle of four parallel 
rods arranged in a rectangular channel! for three axial planes. A 
spacer grid of the SNR-type was inserted in the rod bundle to fix 
the rods. In contrast to previous investigations, however, the 
spacer grid was partially blocked. The measurements were per- 
formed at ratios of distance between the spacer grid and the 
measuring plane and the hydraulic diameter of L/D, = 4.61, 1.93 
and 0.96, respectively. The Reynolds number of this investigation 
was Re = 1.35x10°. Strong changes of the distributions of velocity 
and turbulence are found compared with the previous results 
downstream of a spacer grid without a partial blockage. The redis- 
tribution of the mass flow and of the turbulence intensities increase 
with decreasing L/D,,. The kinetic energy of turbulence strongly in- 
creases with decreasing L/D,,. The comparison between the results 
downstream of a spacer grid with and without a partial blockage 
shows that, in the case of the blocked spacer, the level of turbu- 
lence is increased up to L/D,, = 40.37 whereas the level of the fully 
developed flow is reached after L/D,, = 8.44, in the case of an un- 
blocked spacer. (orig.). 
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22990 (EGG-M-91251) Small Ex-core Heat Pipe Thermionic 
Reactor concept (SEHPTR). Jacox, M.G.; Bennett, R.G.; Lund- 
berg, L.B.; Miller, B.G.; Drexler, R.L. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). [1991]. 6p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
910801-6: 26. intersociety energy conversion engineering (IECE) 
conference, Boston, MA (USA), 3-9 Aug 1991). Order Number 
DE91014073. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Idaho National Engineering Laboratory (INEL) has devel- 
oped an innovative space nuclear power concept with unique 
features and significant advantages for both Detense and Civilian 
space missions. The Small Ex-core Heat Pipe Thermionic Reactor 
(SEHPTR) concept was developed in response to Air Force needs 
for space nuclear power in the range of 10 to 40 kilowatts. This 
paper describes the SEHPTR concept and discusses the key tech- 
nical issues and advantages of such a system. 


2107 Regulation and Licensing 


Refer also to citation(s) 23020, 23098, 23115, 23136, 23138, 
23140, 23141, 23157, 23159, 25540 


22991 (CNEN-DR-2-02/85) Licensing of the first reload of 
Angra-1 reactor. Aivarenga, M.A.B. Comissao Nacional de Ener- 
gia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil). 26 Feb 1985. 
12p. (in Portuguese). Order Number DE91635943. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The historical aspects related to the licensing of the first reload 
of Angra-1 reactor are presented. The dates, the institutions, the 
experts, as well as the documents generated during that process 
are presented. (M.I.). 


22992 (NUREG—0540-Vol.13-No.4) Title list of documents 
made publicly available, April 1-30, 1991: Volume 13, No. 4. 





Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Freedom of Information and Publications Services. Jun 1991. 382p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). Source: OSTI; NTIS; INIS; GPO. 

The Title List of Documents Made Publicly Available is a monthly 
publication. It contains descriptions of the information received and 
generated by the US Nuclear Regulatory Commission (NRC). This 
information includes docketed material associated with civilian nu- 
clear power plants and other uses of radioactive materials and 
nondocketed material received and generated by NRC pertinent to 
its role as a regulatory agency. This series of documents is in- 
dexed by a Personal Author Index, a Corporate Source Index, and 
a Report Number Index. The docketed information contained in the 
Title List includes the information formerly issued through the De- 
partment of Energy publication Power Reactor Docket Information, 
last published in January 1979. 


22993 (NUREG—0750-Vol.33-No.4) Nuclear Regulatory Com- 
mission issuances, April 1991: Vol. 33, No. 4. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Freedom 
of Information and Publications Services. Apr 1991. 67p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period (April 1991) from the Commission (CLI), the Atomic Safety 
and Licensing Appeal Boards (ALAB), the Atomic Safety and Li- 
censing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


22994 (NUREG/CR-2000-Vol.10-No.4) Licensee Event Re- 
port (LER) compilation, April 1991: Volume 10, No. 4. Nuclear 
Regulatory Commission, Washington, DC (USA). Office for Analy- 
sis and Evaluation of Operational Data; Oak Ridge Nationa! Lab., 
TN (USA). May 1991. 88p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (USA). DOE Contract AC05-840R21400. 
(ORNL-NSIC-200-Vol.10-No.4). Source: OSTI; NTIS; INIS; GPO. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on and after January 1, 1984, LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the Code of Federal Regulations (10 CFR 50.73 — 
Licensee Event Report System) which was published in the Fed- 
eral Register (Vol. 48, No. 144) on July 26, 1983. NUREG-1022, 
Licensee Event Report System — Description of Systems and 
Guidelines for Reporting, provides supporting guidance and infor- 
mation on the revised LER rule. The LER summaries in this report 
are arranged alphabetically by facility name and then chronologi- 
cally by event date tor each facility. Component, system, keyword, 
and component vendor indexes follow the summaries. Vendors are 
those identified by the utility when the LER form is initiated; the 
keywords for the component, system, and general keyword in- 
dexes are assigned by the computer using correlation tables from 
the Sequence Coding and Search System. 


2108 Economics 


Refer also to citation(s) 22971, 22972, 22974, 22976, 23075, 
23246, 25472 


22995 (AECL-9987) The use of economic criteria in pro- 
viding a basis for safe reactor operation. Graham, J. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. 1 May 1989. 14p. Order Number DE91639624. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Probabilistic criteria based upon an acceptance measure of pro- 
tection for owner investment can complete the range of design 
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probabilistic criteria between those set by acceptance public safety 
and those set by acceptable reliability in plant operation. Criteria 
which address the protection of owner investment have the benefit 
of lowering risk in adjacent risk regions by providing greater relia- 
bility in operation as well as less risk to the safety of the public and 
the environment. Such investment protection criteria are currently 
being used to extend plant life but they could also be used very 
beneficially as part of the initial design process. In this paper trial 
criteria are suggested which address the risk of extended plant 
shutdown with the resultant necessity to purchase replacement 
power, and the risk of replacement of expensive plant components. 
Additional financial assessment is required to ensure that there is a 
proper correlation between acceptable measures of owner- 
investment protection and the levels of probabilistic defence 
suggested, but the trial criteria proposed can be used as important 
practical design criteria. 


22996 (BARC—1532) Thorium fuel cycle development activ- 
ities in India (a decade of progress: 1981-1990). Basu, T.K. 
(Bhabha Atomic Research Centre, Bombay (india). Neutron 
Physics Div.); Srinivasan, M. (eds.). Bhabha Atomic Research 
Centre, Bombay (india). 1990. 273p. Order Number DE91635702. 
Source: OST!; NTIS (US Sales Only); INIS. 

The report comprises of 72 papers on various aspects of thorium 
fuel cycle. These papers report the research work carried out at 
the Bhabha Atomic Research Centre, Bombay and other units of 
the Department of Atomic Energy during the decade 1981-1990. 
figs., tabs. 
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22997 (NEACRP-L-322) Reactor physics activities in NEA 
member countries. Nuclear Energy Agency, 75 - Paris (France). 
1990. 196p. Order Number DE91797427. Source: OSTI; NTIS (US 
Sales Only). 

This document is a compilation of National activity reports 
presented at the thirty-third Meeting of the NEA Committee on Re- 
actor Physics, held at OECD Headquarters, Paris, from 15th - 19th 
October 1990. 


2201 Theory and Calculation 
Refer also to citation(s) 22822, 22979, 25058, 25480 


22998 (CNEN-DR-GNT-08/82) implantation report of laser 
code. Alvarenga, M.A.B.; Barroso, A.C.O. Comissao Nacional de 
Energia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil). 1982. 53p. 
(In Portuguese). Order Number DE91635680. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A comparison between the Laser code and other codes for reac- 
tor cells calculations is done. The theoretical uses of Laser code 
during the fast part and thermal part are presented. (E.G.). 


22999  (CONF-910983-1) Average values of 7©U resonance 
parameters up to 500 eV. Leal, L.C. Argonne National Lab., IL 
(USA). [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. From ENFIR Brazilian meeting 
on reactor physics and thermal hydraulics; Sao Paulo (Brazil); 17- 
20 Sep 1991. Order Number DE91006050. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An R-matrix analysis of °5U neutron cross sections was recently 
completed. The analysis was performed with the multilevel- 
multichannel Reich-Moore computer code SAMMY and extended 
the resolved resonance region up to 500 eV. Several high resolu- 
tion measurements namely, transmission, fission and capture data 
as well as spin separated fission data were analyzed in a consistent 
manner and a very accurate parametrization up to 500 eV of these 
data were obtained. The aim of this paper is to present the results 
of average values of the resonance parameters. 9 refs., 1 tab. 


23000 (CTA-IEAv-RP-018/90) Validation of the XLACS code 
related to contribution of resolved and unresolved resonances 
and background cross sections. Anaf, J.; Chalhoub, E.S. Centro 
Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
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(Brazil). Inst. de Estudos Avancados. 18 Jun 1990. 20p. (In Por- 
tuguese). Order Number DE91635681. Source: OSTI: NTIS (US 
Sales Only): INIS. 

The procedures for calculating contributions of resolved and un- 
resolved resonances and background cross sections, in XLACS 
code, were revised. Constant weighting function and zero Kelvin 
temperature were considered. Discrepancies found were corrected 
and now the validated XLACS code generates results that are cor- 
rect and in accordance with its originally established procedures. 
(author). 


23001 (DOE/ER/13025—1) Development of advanced nodal 
methods for hexagonal geometry reactors: Technical progress 
report. Ougouag, A.M.; Jones, B.G. Illinois Univ., Urbana, IL 
(USA). Dept. of Nuclear Engineering. 25 May 1991. 32p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG07-90ER13025. Order Number DE91013703. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is proposed to develop a multigroup, three-dimensional nodal 
neutron diffusion method for hexagonal geometry reactors. The 
proposed method differs from all existing hexagonal nodal diffusion 
methods by its use of net currents rather than partial currents and 
differs from all but one by its use of a local analytical solution 
rather than a polynomial approach. These two differences are 
expected to yield a faster, more accurate method that is easily vec- 
terizable and concurrency capable. The method will treat feedback 
and depletion induced homogeneities explicitly via in-node variable 
cross sections. It will also incorporate discontinuity factors and 
thermal hydraulic feedback via coupling to a newly developed 
semi-analytical thermal-hydraulic code. The use of a tight coupling 
algorithm will allow the method to treat transients very efficiently. 
The research will also include the development of a hexagonal 
geometry, burnup-corrected, depletion method. The issue of com- 
patibility of the variable cross section methods (and of kinetic 
feedback) with current formulations of the equivalence theory will 
be addressed and a resolution of the issue sought. 


23002 (FEI-1976) Modifications of the GITA program tor 
heterogeneous reactor calculation. Glebov, A.P.; Kuznetsova, 
L.I. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1989. 27p. 
(in Russian). Order Number DE91635682. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Capabilities of the GITA program which permits to calculate an 
one-dimensional heterogeneous reactor and all cells entering in it 
using the same algorithm are described briefly. The calculation of 
the reactor with burnup is carried out taking into account the ef- 
fects of thermalization, nondiffusivity, xenon poisoning and control 
system element movement. The results of calculation for some 
uranium-water assemblies using different ways of accounting for 
scattering anisotropy and calculation of effective resonance integral 
in uranium-238 are presented. 23 refs.; 3 tabs. 


23003 (FE+-2054) Model of reactor space kinetics. Part 1: 
Theory. Pupko, S.V. Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij 
Inst. 1989. 22p. (in Russian). Order Number DE91635683. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Model of space kinetics for the rate of fission neutron production 
is formulated. The model is based on integral form of the Boltz- 
mann equation with account of delayed neutrons in approximation 
enabling to exclude the energy and angular variables. Adjoint inte- 
gral equation is constructed and general representation of criticality 
equations is presented. Possibility of using the Laplace transforma- 
tion is shown. Particular cases of the model related with its 
multizone representation and specific form of approximation for in- 
tegral nuclei are considered; the relation with other kinetic models 
is shown. Calculation of the model parameters is oriented to appli- 
cation of the Monte Carlo method. 7 refs. 


23004 (FEI-2061) New capabilities of the KODRA program 
for calculation of one-dimensional homogeneous reactor. Gle- 
bov, A.P. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 
1990. 16p. (in Russian). Order Number DE91639076. Source: 
OSTI; NTIS (US Sales Only); INIS. 


98 ERA Vol. 16, No. 9 


The algorithm and new capabilities of the KODRA program for 
calculation of one-dimensional homogeneous reactor in the pro- 
cess of burnup taking into account the effects of thermalization, 
non-diffusivity. xenon-135 poisoning and control system element 
movement are described. Efficiency of algorithms realized is esti- 
mated using as examples the results of calculation of some critical 
assemblies containing homogeneous uranium and plutonium mix- 
tures with water. 15 refs.: 4 tabs. 


23005 (IAE-4988-4) Balance method for solving transport 
equation with discrete representation of neutron flux angular 
dependence: PS,-method. Chibinyaev, A.V.; Tsibul’skij, V.F. Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 24p. (In Russian). 
Order Number DE91635684. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An algorithm for the balance method of solving the transport 
equation with the discrete representation of the angular depen- 
dence of neutron flux at the boundary of an elementary cell in 
two-dimensional configuration is considered. The program realiza- 
tion of the method with the use of results obtained from the test 
calculations of some problems is described. 6 refs.; 7 figs.; 5 tabs. 


23006 (INIS-BR-2444) Study on neutron diffusion and time 
dependence heat ina fluidized bed nuclear reactor. Vilhena, 
M.T. de. Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). 1988 
57p. (In Portuguese). Order Number DE91635685. Source: OST]; 
NTIS (US Sales Only); INIS. 

A new conception of nuclear reactor based on the fluidized bed 
phenomenon has been developed at Universidade Federal do Rio 
Grande do Sul (Brazil). In this sense, based on fluidized bed. The 
temperature equations, the one-group diffusion formations and the 
punctual kinetic formations are deduced. The problem of multi-layer 
temperature distribution, one-dimensional and time dependence is 
also solved by analytical methods. (M.1.A.). 


23007 (INIS-BR-2588) Elaboration of linear chain of fission 
products and actinides tor Hamcind program. Abe, A.Y. 
(COPESP, Sao Paulo, SP (Brazil). Dept. de Sistemas Nucleares); 
Santos, A. dos. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order 
Number DE91639077. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FISSION PRODUCTS/cross 
sections; H CODES/cross sections; COMPUTER CALCULATIONS; 
NEUTRON ABSORBERS 


23008 (INIS-BR-2590) Solution of benchmarks using the 
coupled system NJOY/AMPX-II/KENO-IV. Ferreira, C.R; Santos, 
A. dos. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order Number 
DE91639078. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. BENCHMARKS/computer 
calculations; A CODES; BENCHMARKS; COMPARATIVE EVALU- 
ATIONS; CRITICALITY; K CODES; N CODES; PLUTONIUM 


23009 (INIS-BR-2591) A new thermal cut-off of Hammer- 
Technion. Fernandes, M.A.R.; Santos, A. dos. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 1p. (in Portuguese). Order Number DE91639079. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PLUTONIUM 240/cross 
sections; COMPARATIVE EVALUATIONS; COMPUTER CALCULA- 
TIONS; H CODES 


23010 (KFK-4764) D3D and D3E - two branches of a 
FORTRAN program for the solution of the stationary three- 
dimensional multigroup neutron difttusion equations in 
rectangular, cylindrical and triangular geometries. Stehie, B. 
Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Projekt Nukleare Sicherheits- 
forschung. Apr 1991. 120p. (in German). Order Number 
DE91500239. Source: OSTI; NTIS (US Sales Only); INIS. 

D3D and D3E, branches of a computer program, solve two- and 
three-dimensional real and ajoint stationary multigroup neutron 
diffusion equations by approximating the differential equations by fi- 
nite difference equations. The discrete grid is a mesh edged one, 





so that the neutron fluxes are calculated on surfaces separating 
zones to which different physical conditions apply. Different options 
allow to treat homogeneous, i.e. eigenvalue problems as well as 
inhomogeneous, i.e. external source driven problems. The linear 
algebraic system of the difference equations is solved by the outer 
and inner iterations method. An outer iteration of the homogeneous 
problem is the power iteration with the fission source, whereas the 
outer iteration of the inhomogeneous problem is an iteration with 
the fission source. Within the process of an outer iteration the 
group fluxes are determined by inner iterations, either via block 
overrelaxation or a method of conjugate gradients. (orig./HP). 


23011 (ZfK-738) Experimental estimation of the neutron 
flux density at the reconstructed Rossendort research reactor. 
Boehme, K.; Schneider, B.; Mehner, H.C. Zentralinstitut fuer Kern- 
forschung, Rossendorf (Germany, F.R.). Apr 1991. 22p. (in 
German). Order Number DE91507298. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Rossendorf Research Reactor was reconstructed in the 
years 1986-1989. During start up of the reactor the neutron flux 
density was investigated in the reactor core and the outer irradiation 
channels by the help of activation probes and self-powered neutron 
detectors. The report includes the most important experimental re- 
sults and a brief description of the measuring techniques. (orig.). 
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Refer also to citation(s) 22807, 22808, 22809, 22810, 22812, 
22813, 23036, 23045, 23078, 23109, 23110, 23113, 23142, 23144, 
23152, 23155, 23158, 23159, 23431, 24310, 25088, 25401 


23012 (AECL-9930) The role of strain localization in the 
fracture of irradiated pressure tube material. Dutton, R. Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment. Apr 1989. 76p. (COG—89-31.). Order 
Number DE91639088. Source: OSTI; NTIS (US Sales Only); INIS. 
This report reviews those phenomena that lead to strain localiza- 
tion in zirconium alloys, with particular reference to the role played 
by the formation of shear bands in fracture processes. The impor- 
tant influence of plastic deformation, in general, on fracture 
mechanisms is emphasized. This is to be expected when elastic- 
plastic fracture mechanics is the chosen analytical technique. 
Intensely inhomogeneous characteristics of strain localization cause 
an abrupt bifurcation in the evolution of deformation strain and lead 
to plastic instability linked with intrinsic material behaviour (e.g., 
work softening) or of geometric origin (e.g., localized necking). Both 
of these effects are discussed in relation to measurable deformation 
parameters, such as the work hardening rate and strain rate sensi- 
tivity, which determine the degree of resistance to plastic instability. 
The modifying effect of irradiation on these quantities is given spe- 
cific attention, the appropriate literature pertaining to Zircaloy and 
Zr-2.5% Nb being reviewed. Recommendations are made for a 
combined experimental and theoretical program to characterize 
strain localization and reduced ductility in irradiated cold-worked Zr- 
2.5% Nb pressure tube material. The relationship between the 
deformation properties and the fracture behaviour is discussed. 


23013 (CDTN-DERL-—005/89) External initiating events in 
probabllistic safety analysis. Drumond, M.M. Centro de Desen- 
volvimento da Tecnologia Nuclear (CDTN), Belo Horizonte, MG 
(Brazil). Oct 1989. 5p. (in Portuguese). Order Number 
DE91635687. Source: OSTI; NTIS (US Sales Only); INIS. 

A methodology for determining which external initiating event 
could be considered and its respective contributions for the safety 
probabilistic analysis are presented. (E.G.). 


23014 (CDTN-DERL-006/89) Initial external events: floods. 
Drumond, M.M. Centro de Desenvolvimento da Tecnologia Nuclear 
(CDTN), Belo Horizonte, MG (Brazil). Dec 1989. 9p. (In Por- 
tuguese). Order Number DE91635688. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The initial external event, specifically flood in a Nuclear power 
plant, and the calculation necessary to determine the contribution 
of this type of event in a Probabilistic Safety Analysis, are pre- 
sented. (M.I.). 
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23015 (CONF-910929-1) Aging of concrete structures in 
nuclear power plants. Naus, D.J. (Oak Ridge National Lab., TN 
(USA)); Pland, C.B.; Arndt, E.G. Oak Ridge National Lab., TN 
(USA). [1991]. 4p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
1991 RILEM-IMEKO conference; Bratislava (Czechoslovakia); 3-6 
Sep 1991. Order Number DE91000616. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Structural Aging (SAG) Program, sponsored by the US Nu- 
clear Regulatory Commission (USNRC) and conducted by the Oak 
Ridge National Laboratory (ORNL), had the overall objective of 
providing the USNRC with an improved basis for evaluating nu- 
clear power plant structures for continued service. The program 
consists of three technical tasks: materials property data base, 
structural component assessment/repair technology, and quantita- 
tive methodology for continued service determinations. Major 
accomplishments under the SAG Program during the first two 
years of its planned five-year duration have included: development 
of a Structural Materials Information Center and formulation of a 
Structural Aging Assessment Methodology for Concrete Structures 
in Nuclear Power Plants. 9 refs. 


23016 (ENEA-RT-DISP-—90-02) Reinforced rubber bearing 
behaviour modeling; isolated structure seismic response. 
Sano’, T.; Di Pasquale, G. ENEA, Rome (italy). Direzione 
Sicurezza Nucleare e Protezione Sanitaria. Oct 1990. 33p. (in Ital- 
ian). (RT/DISP—90-02). Order Number DE91790801. Source: 
OSTI; NTIS (US Sales Only). 

In this analysis of simplified constitutive models suitable for the 
simulation of high damping rubber bearings (for use in nuclear and 
industrial plants), the well-known equivalent elastic and bilinear 
modeis are compared with the Davidenkov-Martin model and a ver- 
sion of the latter, modified by the autors. The stress-strain curves 
are compared with experimental results. The seismic behaviour of 
an isolated structure is then analyzed using different models and 
the results are compared. 


23017 (FEI-2050) Vibrations of a cylindrical shroud 
containing a liquid and a rod bundle. Fedotovskij, V.S. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1989. 9p. (in Rus- 
sian). Order Number DE91635689. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of theoretical studies of the spectra of eigenfrequencies 
of cylindrical shroud with a liquid and elastic rod bundle are pre- 
sented. The liquid and elastic rods fixed on both ends are 
considered as heterogeneous medium with effective dynamic prop- 
erties, namely vibration viscosity and vibration density. It is shown 
that eigenfrequency spectrum and shroud vibration damping de- 
pend sufficiently on these properties of heterogeneous media 
described by particular dispersion relations. 4 refs.; 3 figs. 


23018 (JAERI-M-91-028) Design study on a very long life 
light water power reactor core. Naito, Yoshitaka (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Furuta, Teruo; Ichikawa, Hiroki; Takano, Hideki. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 
159p. (In Japanese). Order Number DE91508074. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Aiming of effective utilization of plutonium, an idea of a very high 
burnup light water reactor (VHBLWR) core was proposed, and new 
concept of the fuel cycle, in which the breeding of TRU nuclides 
will be restrained (TRU Enclosing Fuel Cycle), was discussed. The 
VHBLWR core consists of highly enriched plutonium mixed-oxide 
(MOX) fuel rods and 258UO. rods. A burnup of more than 100 
GWdzst can be expected with small excess reactivity and negative 
void coefficient throughout the core life, and it is clarified that TRU 
nuclides can play a role of the burnable poison in the VHBLWR. It 
is also clarified that the TRU Enclosing Fuel Cycle is feasible, by 
burning TRUs with MOX fuel, repeatedly in the VHBLWRs. Studies 
on performances of fuel and materials with long-term irradiation, 
and on items related to fuel-reprocessing, fuel-transportation, MOX 
fuel-fabrication, etc, were carried out. (author). 


23019 (KFK-4653) KfK analysis of the SUPER-PHENIX-1 
control rod experiments. Pt. 1. The experimental results. 
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Giese, H. Kernforschungszentrum Karlsruhe GmbH (Germany, 
F.R.). Inst. fuer Neutronenphysik und Reaktortechnik; Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Nukleare Sicherheitsforschung. Mar 1991. 128p. Order Number 
DE91507337. Source: OSTI; NTIS (US Sales Only); INIS. 

As proposed by the SPX-1 analysis task force, MSM (modified 
source multiplication) correction factors have been produced for a 
series of control rod configurations established in the first critical 
core C1D with minimum fissile loading and in the fully loaded core 
CMP. The report gives a complete description of the method used 
at KfK to produce these correction factors and summarises the 
evaluated experimental results obtained. The KfK method is char- 
acterized by a ‘two-step-adjustment’: A basic reactivity scale 
adjustment and a subsequent rod worth adjustment. The first ad- 
justment was achieved by ‘tuning’ either the axialbuckling in the 
leakage term D B* or the average number of neutrons per fission 
in the production term so that the excess reactivity of the so-called 
"Follower-core’ with all control rods fully raised was properly repro- 
duced. As this excess reactivity could not be directly determined by 
an experiment, it had to be assessed from the shut-down worth of 
the main control system in combination with measured fractions of 
the S-curve of this system. In the second adjustment, the absorber 
cross sections were tuned to reproduce experimental rod worths. 
While for the analysis of the C1D experiments, MSM correction 
factor calculations were performed in 2D centre-plane geometry 
only, the analysis of the CMP measurements employed both 2D 
and 3D calculations. (orig/HP). 


23020 (NUREG—1144-Rev.2) Nuclear Plant Aging Research 
(NPAR) program pian: Status and accomplishments: Revision 
2. Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering. Jun 1991. 172p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). Source: OSTI; NTIS; INIS; 
GPO. 

A comprehensive Nuclear Plant Aging Research (NPAR) 
Program was implemented by the US NRC office of Nuclear Regu- 
latory Research in 1985 to identify and resolve technical safety 
issues related to the aging of systems, structures, and components 
in operating nuclear power plants. This is Revision 2 to the Nuclear 
Plant Aging Research Program Plant. This planes defines the goals 
of the program the current status of research, and summarizes uti- 
lization of the research results in the regulatory process. The plan 
also describes major milestones and schedules for coordinating re- 
search within the agency and with organizations and institutions 
outside the agency, both domestic and foreign. Currently the NPAR 
Program comprises seven major areas: (1) hardware-oriented en- 
gineering research involving components and structures; (2) 
system-oriented aging interaction studies; (3) development of tech- 
nical bases for license renewal rulemaking; (4) determining risk 
significance of aging phenomena; (5) development of technical 
bases for resolving generic safety issues; (6) recommendations for 
field inspection and maintenance addressing aging concerns; (7) 
and residual lifetime evaluations of major LWR components and 
structures. The NPAR technical database comprises approximately 
100 NUREG/CR reports by June 1991, plus numerous published 
papers and proceedings that offer regulators and industry important 
insights to aging characteristics and aging management of safety- 
related equipment. Regulatory applications include revisions to and 
development of regulatory guides and technical specifications; sup- 
port to resolve generic safety issues; development of codes and 
standards; evaluation of diagnostic techniques; (e.g., for cables 
and valves); and technical support for development of the license 
renewal rule. 80 refs., 25 figs., 10 tabs. 


23021 (VTT-SYMP-110, pp. 41-52) Automatic seismic sup- 
port design of piping system by an object oriented expert 
system. Nakatogawa, T. (Mitsubishi Atomic Power Industries, Inc., 
Tokyo (Japan)); Takayama, Y.; Hayashi, Y.; Fukuda, T.; Ya- 
mamoto, Y.; Haruna, T. Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). 1990. (CONF-8910507—: Seminar on artificial intelligence 
in nuclear power plants, Helsinki (Finland), 10-12 Oct 1989). In Ar- 
tificial intelligence in nuclear power plants. Vol. 2. 425p. Order 
Number DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 
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The seismic support design of piping systems of nuclear power 
plants requires many experienced engineers and plenty of man- 
hours, because the seismic design conditions are very severe, the 
bulk volume of the piping systems is hyge and the design proce- 
dures are very complicated. Therefore we have developed a piping 
seismic design expert system, which utilizes the piping design data 
base of a 3 dimensional CAD system and automatically determines 
the piping support locations and support styles. The data base of 
this system contains the maximum allowable seismic support span 
lengths for straight piping and the span length reduction factors for 
bends, branches, concentrated masses in the piping, and so forth. 
The system automatically produces the support design according 
to the design knowledge extracted and collected from expert de- 
sign engineers, and using design information such as piping 
specifications which give diameters and thickness and piping geo- 
metric configurations. The automatic seismic support design 
provided by this expert system achieves in the reduction of design 
man-hours, improvement of design quality, verification of design 
result, optimization of support locations and prevention of input du- 
plication. In the development of this system, we had to derive the 
design logic from expert design engineers and this could not be 
simply expressed descriptively. Also we had to make programs for 
different kinds of design knowledge. For these reasons we adopted 
the object oriented programming paradigm (Smalitalk-80) which is 
suitable for combining programs and carrying out the design work. 
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23022 (AECL-9792) Modelling the bending/bowing of com- 
posite beams such as nuclear fuel: The BOW code. Tayal, M. 
Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations. 1989. 38p. Order Number DE91639704. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Arrays of tubes are used in many engineered structures, such as 
in nuclear fuel bundies and in steam generators. The tubes can 
bend (bow) due to in-service temperatures and loads. Assess- 
ments of bowing of nuclear fuel elements can help demonstrate 
the integrity of fuel and of surrounding components, as a function 
of operating conditions such as channel power. The BOW code 
calculates the bending of composite beams such as fuel elements, 
due to gradients of temperature and due to hydraulic forces. The 
deflections and rotations are calculated in both lateral directions, 
for given conditions of temperatures. Wet and dry operation of the 
sheath can be simulated. BOW accounts for the following physical 
phenomena: circumferential and axial variations in the tempera- 
tures of the sheath and of the pellet; cracking of pellets; grip and 
slip between the pellets and the sheath; hydraulic drag; restraint 
from endplates, from neighbouring elements, and from the 
pressure-tube; gravity; concentric or eccentric welds between end- 
caps and endplate; neutron flux gradients; and variations of 
material properties with temperature. The code is based on funda- 
mental principles of mechanics. The governing equations are 
solved numerically using the finite element method. Several com- 
parisons with closed-form equations shoe that the solutions of 
BOW are accurate. BOW'’s predictions for initial in-reactor bow are 
also consistent with two post-irradiation measurements. 


23023 (AECL-9810) Freedom: a transient fission-product 
release model for radioactive and stable species. Macdonaid, 
L.D. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Duncan, D.B.; Lewis, B.J.; iglesias, 
F.C. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. May 1989. 17p. (CONF-8809420-: 
Technical committee on water reactor fuel element computer mod- 
elling in steady state, transient and accident conditions, Preston 
(United Kingdom), 18-22 Sep 1988). Order Number DE91639109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A microstructure-dependent fission-gas release and swelling 
model (FREEDOM) has been developed for UO2 fuel. The model 
describes the transient release behaviour for both the radioactive 
and stable fission-product species. The model can be applied over 
the full range of operating conditions, as well as for accident condi- 
tions that result in high fuel temperatures. The model accounts for 





lattice diftusion and grain-boundary sweeping of fusion products to 
the grain boundaries, where the fission gases accumulate in grain- 
face bubbles as a result of vacancy diffusion. Release of 
fission-gas to the free void of the fuel element occurs through the 
interlinkage of bubbles and cracks on the grain boundaries. This 
treatment also accounts for radioactive chain decay and neutron- 
induced transmutation effects. These phenomena are described by 
mass balance equations which are numerically solved using a 
moving-boundary, finite-element method with mesh refinement. The 
effects of grain-face bubbles on fuel swelling and fuel thermal con- 
ductivity are included in the ELESiM fuel performance code. 
FREEDOM has an accuracy of better than 1% when assessed 
against an analytic solution for diffusional release. The code is be- 
ing evaluated against a fuel performance database for stable gas 
release, and against sweep-gas and in-cell fission-product release 
experiments at Chalk River for active species. 


23024 (CBTN-DTD-PEC-PTA-01/74) Proposal for a project 
to irradiation of tuel rods in hydraulic rabbit loop of R-2 reac- 
tor, Studsvik, Sweden. Almeida, M.R. (and others); Ambrozio, F.; 
Carvalho, S.R.B. Companhia Brasileira de Tecnologia Nuclear, Rio 
de Janeiro, RJ (Brazil). Diretoria de Tecnologia e Desenvolvimento. 
1974. 31p. (In Portuguese). Order Number DE91635703. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is planning to perform irradiation test on 21 little samples dur- 
ing a short time. These samples are formed by fuel rods covered 
with zircaloy 4. It contains UO sub(2) natural pellets and UO sub(2) 
enriched pellets. The type of fuel and the effects of some parame- 
ters, such as diametral gap, irradiation time, power liner density, 
thermal treatment, over the performance of the samples, will be 
studied. The parameters variations will be measured by pre and 
post-irradiation tests. Computer codes has been used in order to 
simulate the samples pertormance. The safety test performance via 
those simulations leads to conclusions that irradiation does not 
cause damage to integrity of the fuel rods. (M.1.). 


23025 (FEI-1978) Technique tor calculation of temperature 
distributions in fuel assemblies of channel reactor under loss- 
of-coolant accidents. Sergeeva, L.N. Gosudarstvennyj Komitet po 
Ispo!l’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst. 1989. 12p. (in Russian). Order Number 
DE91635704. Source: OSTI; NTIS (US Sales Only); INIS. 

Mathematical model and numerical algorithm of the problem of 
dynamics of fuel assembly heating in channel reactor under loss- 
of-coolant accidents realizing the model have been constructed. 
The model is based on the system of nonstationary thermal con- 
ductivity equations, thermoelasticity equation and on the system of 
closing coefficients of radiative, contact and convective heat trans- 
fer. The problem is considered in a global one-dimensional 
formulation. 3 rets.; 2 figs.; 1 tab. 


23026 (FEl-2047) Determination of nonstationary tempere- 
tures in high-stressed elements with pulsed heat sources. 
Zinina, G.A.; Sholokhov, A.A.; Petrov, V.N.; El'tsova, L.D. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1989. 17p. (in Rus- 
sian). Order Number DE91635705. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Technique for calculating nonstationary temperature field in an 
arbitrary cylindrical area with nonuniform by azimuth boundary con- 
dition is described. Thermal-physical properties of the area depend 
on radial coordinate, heat release depends on radial and axial co- 
ordinates and changes in time. The solution is performed in two 
stages. Firstly nonstationary temperature field in the cross section 
of a cylindrical body is determined with account of azimuthal 
temperature distribution nonuniformity. Then axial change of non- 
stationary coolant temperature is determined using the solution of 
the problem in axially symmetrical form. The complete solution is 
the sum of two summands first of which is coolant temperature, the 
second one - temperature gradient in the cross section normalized 
to local heat release. The method is illustrated by example of cal- 
culating temperatures in fuel element with a defect under pulsed 
test conditions in a special research reactor. 12 refs.; 8 figs. 


23027 (IEN-DERE-DIFIR-004/90) QUEIMAP: a computer 
routine for punctual analysis of a nuclear fuel depletion with 


22 NUCLEAR REACTOR TECHNOLOGY 
2204 Contro! Systems 


accumulation of fission fragments. Couto. R.T. Instituto de En- 
genharia Nuclear (IEN), Rio de Janeiro. RJ (Brazil). Div. de Fisica 
de Reatores. 25 Sep 1990. 40p. (in Portuguese}. Order Number 
DE91635706. Source: OSTI: NTIS (US Sales Only): INIS. 

QUEIMAP is a computer routine for burnup calculation. com- 
posed of five FORTRAN-77 subroutines. Its objective is to solve 
depletion equation of four radionuclides conversion chain, U238. 
U235, Th232, as well as fission fragments equations. In this paper 
the burnup is considered punctual and evolutioned under cross 
section. It presents the solution algorithms employed by QUEIMAP 
the validation of its results and the way of use it. (M.1.). 


23028 (JAERI-M—91-069) BASIC program to compute ura- 
nium density and void volume fraction in laboratory-scale 
uranium silicide aluminum dispersion plate-type fuel. Ugajin. 
Mitsuhiro (Japan Atomic Energy Research Inst.. Tokai. Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1991. 60p. Order Number 
DE91508409. Source: OSTI: NTIS (US Sales Only): INIS. 

BASIC program simple and easy to operate has been developed 
to compute uranium density and void volume fraction for 
laboratory-scale uranium silicide aluminum dispersion plate-type 
fuel, so called miniplate. An example of the result of calculation is 
given in order to demonstrate how the calculated void fraction 
correlates with the microstructural distribution of the void in a mini- 
plate prepared in our laboratory. The program is also able to 
constitute data base on important parameters for miniplates from 
experimentally-determined values of density, weight of each con- 
stituent and dimensions of miniplates. Utility programs pertinent to 
the development of the BASIC program are also given which run in 
the popular MS-DOS environment. All the source lists are attached 
and brief description for each program is made. (author). 


23029 (LIYaF—-1570) Influence of heat source distribution 
on the heat flux non-intormity from fuel elements with devel 
oped surfaces. Garusov, E.A.; Grachev, S.D. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1990. 15p. (In Russian). Order Num- 
ber DE91639115. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of the calulations of the non-uniformity coefficient of heat 
flux along perimeter of cylindrical bodies (fuel elements) with cruci- 
form cross section in the case of linear internal heat source 
distribution are presented. The values of this coefficients as func- 
tion of Bi criterion and the values and orientations of the heat 
source gradient are obtained. 9 refs.; 5 figs. 


23030 (NUCLEBRAS-CDTN-562/86) Thermohydraulic tests 
of 3x3-reod bundle maquette. Ladeira, L.C.D. Centro de Desen- 
volvimento da Tecnologia Nuclear (CDTN), Belo Horizonte, MG 
(Brazil). Oct 1986. 24p. (In Portuguese). Order Number 
DE91635707. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of a 3x3-rod bundle thermohydraulic research 
program, performed in the Thermohydraulics Laboratory of NU- 
CLEBRAS’ Nuclear Technology Development Center, are briefly 
described. This program included measurements of pressure drops 
in one and two-phase flows, heat transfer coefficients, mixing be- 
tween interconnected subchannels in one-phase flow conditions 
and critical heat fluxes. The measurements covered the following 
parameter ranges: heat fluxes from zero to the critical values, 
pressure ranging from 1 to 15 ata, inlet temperature from 25 to 150 
sup(0)C and flow rate from 20 to 300V/min. (author). 
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23031 (AECL-9714) Detecting, locating and identitying 
failed fuel in Canadian power reactors. Macdonald, R.D. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Floyd, M.R.; Lewis, B.J.; Manzer, A.M.; Truant, 
P.T. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Feb 1990. 61p. Order Number 
DE91639118. Source: OSTI; NTIS (US Sales Only); INIS. 

This document summarizes how defected fuel elements are de- 
tected, located and identified in Canadian CANDU power reactors. 
Fuel defects are detected by monitoring the primary coolant for 
gaseous fission products and radioiodines, while location in core is 
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usually performed on-power by delayed neutron monitoring of 
coolant samples from individual fuel channels or off-power by 
gamma-ray monitoring of the channel feeder pipes. The systems 
and techniques used to detect and locate defected fuel in both On- 
tario Hydro and CANDU 6 power stations are described. along with 
examples provided by station experience. The ability to detect and 
locate defected fuel in power stations was greatly enhanced by a 
fundamental R and D program. which provided an understanding 
and models of fission-product release and transport. and the post- 
defect deterioration of failed fuel. Techniques and equipment used 
to identify and store defected fuel after it has been discharged from 
the reactor are briefly reviewed. 


23032 (AECL-9955) Balancing the roles of humans and 
machines in power plant control: A report to the International 
Atomic Energy Agency advisory group meeting. Lipsett, J.J 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Olmstead, R.A.: Stevens, J.E.S. Atomic En- 
ergy of Canada Ltd.. Chalk River, ON (Canada). Chalk River 
Nuclear Labs. May 1989. 20p. (CONF-8904417-: International 
Atomic Energy Agency (IAEA) advisory group meeting on the bal- 
ance between automation and human actions. Vienna (Austria), 
17-21 Apr 1989). Order Number DE91639119. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A number of factors are leading to a re-examination of the 
balance between the roles of the operators and the machine in con- 
trolling nuclear power plants. Some of these factors are: the advent 
of new and advanced computer technologies; increased plant com- 
plexity, placing heavy workloads and stress on the control room 
operator; and increasing concerns about the role of human reliabil- 
ity in industrial mishaps. In light of the changing control aspects, we 
examine the meaning of automation, we discuss a proposed model 
of the control process, the concept of control within a few defined 
reactor states, a decision-making sequence; and we identify some 
possible problem areas in implementing new control technologies. 
Significant benefits should come from the new control methods and 
these opportunities should be exploited as soon as prudence al- 
lows, taking great care that the safety of the plants is improved. 


23033 (BNL-NUREG—46262) Nuclear power plant alarm 
systems: Problems and issues. O'Hara, J.M.; Brown, W.S. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 5p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9109160-2: Human Factors Society 
(HFS) conference, San Francisco, CA (USA), 2-6 Sep 1991). Or- 
der Number DE91014843. Source: OSTI; NTIS; INIS; GPO Dep. 

Despite the incorporation of advanced technology into nuclear 
power pliant alarm systems, human factors problems remain. This 
paper identifies to be addressed in order to allow advanced tech- 
nology to be used effectively in the design of nuclear power plant 
alarm systems. The operator's use and processing of alarm system 
information will be considered. Based upon a review of alarm sys- 
tem research, issues related to general system design, alarm 
processing, display and control are discussed. It is concluded that 
the design of effective alarm systems depends on an understand- 
ing of the information processing capabilities and limitations of the 
operator. 39 refs. 


23034 (IAE-4835-4) Concepts and problems of NPP au- 
tomation. Malkin, S.D. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 
1989. 20p. (in Russian). Order Number DE91639120. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The role of automatic control systems in ensuring the safety and 
economical efficiency of NPP operation is considered. The features 
of the technological processes in the basic equipment of NPPs and 
their influence on the control system performance are analyzed. 
The approaches to the estimated economical substantiation of the 
level of NPP automation, the trends of developing the process con- 
trol systems and the competitive factors determining the choice of 
their structure and performance are presented. The problems of 
improving the coincidence of measurements and developing the 
methods of the quantitative assessment of the failure tolerance and 
reliability of the automatic control systems are considered. 14 refs. 
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23035 (IAE—4868-2) On the neutrino method for nuclear re- 
actor monitoring: Development of works at the Rovno NPP. 
Arkhipov. V.V.: Viasyuk, V.M.: Evstratenko, A.S.; Ketov, S.N.; Ma- 
keenkov. A.E.: Machulin, |.N.: Mikaehlyan, L.A.; Petrovichev, O.A. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR. Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 13p. (In 
Russian). Order Number DE91635710. Source: OSTI; NTIS (US 
Sales Only): INIS. 

A neutrino method for nuclear reactor monitoring using a detec- 
tor installed in the technological compartment of the Rovno NPP is 
described as well as search for neutron oscillations using a new ap- 
proach. The results of preliminary measurements have showed the 
possibility of carrying out neutrino experiments in the WWER-440 
reactor ionization chamber compartment. 11 refs.; 8 figs.; 2 tabs. 


23036 (INFO-0296) Overview of nuclear power plant 
equipment qualification issues and practices. Torr, K.G. (Mon- 
serco Ltd., Mississauga, ON (Canada)). Atomic Energy Control 
Board, Ottawa, ON (Canada). Jan 1989. 83p. Order Number 
DE91639121. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents a view of and commentary on the current 
status of equipment qualification (EQ) in nuclear industries of the 
major western nations. The introductory chapters discuss the con- 
cepts of EQ, the elements of EQ process and highlight some of the 
key issues in EQ. A brief review of industry practices and some of 
the prevalent industrial standards is presented, followed by an 
overview of current regulatory positions in the USA, France, Ger- 
many and Sweden. A summary and commentary on the latest 
research findings on issues relating to accident simulation, to aging 
simulation and some special topics related to EQ, has been con- 
tributed by Franklin Research Centre of Philadelphia. The last part 
of the report deals with equipment qualification in Canada and 
gives recommendations on EQ for new plants as well as currently 
operational CANDU nuclear power plants. 


23037 (INIS-BR-2416) An automatic regulating control sys- 
tem tor a graphite moderated reactor using digital techniques. 
Carvalho Goncalves Junior, J. de. Instituto Militar de Engenharia 
(IME), Rio de Janeiro, RJ (Brazil). 1989 115p. (In Portuguese). Or- 
der Number DE91635711. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The work propose an automatic regulating control system for a 
graphite moderated reactor using digital techniques. The system 
uses a microcomputer to monitor the power and the period, to run 
the control algorithm, and to generate electronic signals to excite 
the motor, which moves vertically the control rod banks. A nuclear 
reactor simulator was developed to test the control system. The 
simulator consists of a software based on the point kinetic equa- 
tions and implanted in an analogical computer. The results show 
that this control system has a good performance and versatility. In 
addition, the simulator is capable of reproducing with accuracy the 
behavior of a nuclear reactor. (author). 


23038 (INIS-BR-2519) Development of a compensated ion- 
ization chamber for intermediate power channel trom nuclear 
reactors. Banados Perez, H.E.; Vieira, J.M.; Daltro, T.F.L.; Sampa, 
M.H.O. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order Number 
DE91639123. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IONIZATION CHAMBERS/ 
gamma detection; IONIZATION CHAMBERS/neutron detection; 
IONIZATION CHAMBERS/specifications; SPECIFICATIONS; RE- 
ACTOR CONTROL SYSTEMS 


23039 (INIS-BR-2520) Development of a non-compensated 
jonization chamber tor power channel trom nuciear reactors. 
Banados Perez, H.E.; Vieira, J.M.; Daltro, T.F.L.; Sampa, M.H.O. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (In Portuguese). Order Number DE91639124. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IONIZATION CHAMBERS/ 
gamma _ detection; IONIZATION CHAMBERS/neutron detection; 
IONIZATION CHAMBERS/specifications; BORON 10; SPECIFICA- 
TIONS; REACTOR CONTROL SYSTEMS 





23040 (INIS-BR-2534) Metodology of control rods project 
for pressurized light-water reactors. Marra Neto, A.; Silva, A.T.; 
Perrotta, J.A.; Esteves, A.M. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Por- 
tuguese). Order Number DE91639125. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CONTROL ELEMENTS/pwr 
type reactors 


23041 (INIS-BR—2561) Actual situation of neutron detec- 
tors development for nuclear reactor instrumentation in IPEN - 
CNEN/SP. Banados Perez, H.E. Instituto de Pesquisas Energeti- 
cas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (In 
Portuguese). Order Number DE91639126. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTORS/ 
specifications; SPECIFICATIONS 


23042 (INIS-BR-2583) Long-term experiments with neutron 
detector developed at IPEN- CNEN/SP. Banados Perez, H.E.; 
Vieira, A.R.; Daltro, T.F.L. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 2p. Order Number 
DE91639127. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IEAR-1 REACTOR/neutron 
detectors; NEUTRON DETECTORS/specifications; SPECIFICA- 
TIONS; PERFORMANCE TESTING 


23043 (JAERI-M-91-039) Evaluation of OPPS model for 
plant operator’s task simulation with Micro-SAINT. Yoshida, 
Kazuo (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1991. 84p. (in Japanese). Order 
Number DE91508063. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of a computer simulation method for cognitive 
behavior of operators under emergency conditions in nuclear 
power plant are being conducted at Japan Atomic Energy Re- 
search Institute (JAERI). As one of activities in this project, the 
task network modeling and simulation method has been evaluated 
with reproduced OPPS mode! using Micro-SAINT which is a PC 
software for task network analysis. OPPS is an operator's task 
simulation model developed by Oak Ridge National Laboratory. 
Operator's tasks under the condition of failure open of a safety re- 
lief valve in a BWR power plant has been analyzed as a sample 
problem with Micro-SAINT version of OPPS for the evaluation of 
task network analysis method. Furthermore, the fundamental capa- 
bilities of Micro-SAINT has been evaluated, and the task network 
in OPPS mode! has been also examined. As the results of this 
study, it has been clarified that random seed numbers in Micro- 
SAINT affect the probabilistic branching ratio and the distribution of 
task execution time calculated by Monte Carlo simulations, and the 
expression of network for a repeated task in the OPPS model 
leads to incorrect standard deviation in the case that a task execu- 
tion time has some distribution. (author). 


23044 (JINR—13-89-818) Parametrization of the executive 
mechanisms control in the structure of the experimental piant 
of the IBR-2 and IBR-30 reactors. Barabash, |.P. (and others); 
Brankowski, J.; Voronov, Yu.N. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 18p. (In Russian). 
Order Number DE91635897. Source: OSTI; NTIS (US Sales Only); 
INIS. 

CAMAC contro! block (BUIM) on the base of K1801VM1 micro- 
processor is intended for control of 32 executive mechanisms. 
Classification of the executive mechanisms by motor types, by dis- 
placement transducer types, by dynamic and other parameters is 
described. The access to control and monitoring information is dis- 
tinguished by simplicity and reliability. The development of the 
BUIM microprogramm provides control of 32 executive mecha- 
nisms by turns. Parameter list is defined for each motor and may 
be extended. Computer software is invariant to executive mecha- 
nism parameters. All the control and monitoring problems are 
solved without computer. Functional buses are developed for relia- 
bility control of executive mechanisms of the experimental plant by 
corresponding adapters or directly. Eight motor types and three 
types of displacement transducers are connected to the control 
block. 18 refs.; 11 figs.; 1 tab. 
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23045 (JINR-R—10-89-292) Collective commands in the 
control system of automatic acquisition of physical data. 
Kvitkova, N.I.; Sirotin, A.P. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 5p. (In Russian). Order 
Number DE91635894. Source: OSTI; NTIS (US Sales Only); INIS. 

A flexible system of automatic acquisition of physial data is pro- 
posed for the measuring module of arbitrary configuration based on 
a IBM PC/X¥ and a corresponding crate-controller. An acceptable 
and experimentally tested set of standard CAMAC blocks is dis- 
cussed. Fourteen control regimes are briefly outlined. The 
SBORKA program realizing one of them, viz. the regime of collec- 
tive commands to set time exposition has three characteristic 
features: the large number of degrees of freedom in choosing the 
configuration volume, the arbitrary definition of its element positions 
and the fixing of the real time exposition directly connected with 
the corresponding element. Random scaling of the histogram for- 
mula without upper limit is deduced. 9 refs.; 2 figs. 


23046 (VTT-SYMP-—110, pp. 9-23) Verification of discrete- 
event control systems using algebraic specification. Vaeliwuo, 
H. (OECD Halden Reactor Project Halden (Norway)); Siverisen, T. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507-: Seminar on artificial intelligence in nuciear power 
plants, Helsinki (Finland), 10-12 Oct 1989). in Artificial intelligence 
in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper power pliant operating procedures and automatics 
are shown to be closely related to discrete-event systems, that is 
systems characterized by instantaneous discrete changes in their 
State. It is discussed how to model pliant automatics, operating pro- 
cedures and power plant systems as discrete-event systems so 
that the model can be used as a basis for formal proofs of various 
operational aspects. Algebraic specification is pressented as an ap- 
propriate modelling formalism. Proving theorems on safety and 
operationality of power plant systems controlled by discrete-event 
systems is then discussed. A theorem prover has been developed 
tor our dialect of algebraic specification. This program is based on 
the close relationship between algebraic specifications and logic 
programs. The algebraic specifications are automatically translated 
to a set of Horn clauses, and hence represented as a PROLOG 
program. By using this representation it is possible to evaluate ex- 
pressions trom the corresponding algebraic specification. 


23047 (VTT-SYMP-110, pp. 53-58) Development of a nu- 
clear plant analyzer (NPA). De Viaminck, M. (TRACTEBEL, 
Brussels (Belgium)); Mampaey, L.; Vanhoenacker, L.; Bastenaire, 
F. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. 
(CONF-8910507-: Seminar on artificial intelligence in nuclear 
power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intel 
ligence in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

A Nuclear Piant Analyzer has been developed by TRACTABEL. 
Three distinct functional units make up the Nuclear Plant Analyser, 
a model builder, a run time unit and an analysis unit. The model 
builder is intended to build simulation models which describe on 
the one hand the geometric structure and initial conditions of a 
given plant and on the other hand command control logics and 
reactor protection systems. The run time unit carries out dialog be- 
tween the user and the thermal-hydraulic code. The analysis unit is 
aimed at deep analyzing of the transient results. The model builder 
is being tested in the framework of the International Standard 
Problem iSP-26, which is the simulation of a LOCA on the Japan- 
ese ROSA facility. 


23048 (VTT-SYMP-110, pp. 91-102) A prototype expert sys- 
tem to support the development of a fault-tree analysis 
software for nuclear reactor safety. Mesko, L. (Central Research 
Institute for Physics, Budapest (Hungary)). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Antificial intelligence in nuclear 
power piants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The project called EMERIS is designed to provide a material 
testing nuclear reactor and experimental loops with a software for 
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the ‘acquisition, evaluation and archivation of measured data dur- 
ing the operation of the experimental facility’. The project which 
gives job a team has a duration of two years and involves three 
Vax compatible TPA-type computers and many smaller computers 
for data digitalization and graphical workstations. The detailed de- 
scription of the project is not the task of the paper. One of its 
modules, however, plays an important role in the considerations. 
Namely the module for distrubance analysis (DA) which is planned 
to perform a rule based on-line evaluation of numerous predefined 
fault trees in an expert system like environment. 


23049 (VTT-SYMP—110, pp. 25-39) A formal protocol 
specification with predicate/transition nets. Eggert, H. (Kern- 
forschungszentrum Karlsruhe Institut fuer Datenverarbeitung in der 
Technik, Karlsruhe (Germany, F.R.)); Korczynski, W. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). in Artificial intelligence 
in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

The Petri Net Theory provides a method for the formal specifica- 
tion of concurrent systems (e.g. distributed computer systems for 
diagnostic- and shutdown functions in Fast Reactors). This method 
includes the verification/validation of the net specification about the 
causal behavior of the modeled concurrent system. Especially the 
predicate/transition nets (very important class c/ high level nets) 
provide very compact net specifications. Additionally, a predicate/ 
transition net can be described by different levels of a system ab- 
straction (for example in form of a net morphism). So it is possible 
to describe a concurrent system in a formal manner and to validate 
its causal behavior already during the design phase in the software 
live cycle. For example it can be shown, that all global states of an 
application protocol do not include deadlocks and livelocks. Formal 
net specifications and the results of their analysis raise the reliabil- 
ity of software systems themselves and also the quality of the 
software documentation. For the verification and documentation of 
net specifications computer tools are an absolute necessity. In our 
case the operating system UNIX is available with a special Petri 
Net Tool PROVER (PRedicate/Transition Net Oriented VERification 
System). In this environment a net specification was developed 
which provides a formal description of an application protocol for a 
communication system. This communication system is the central 
part of our distributed Fast Reactor Diagnostic System DESYRE 
(Diagnostic Expert SYstem for REactor Surveillance). 


23050 (VTT-SYMP-110, pp. 183-198) Concept of a 
cognitive-numeric plant and process modelizer. Vetterkind, D. 
(Essen (Germany, F.R.)). Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). 1990. (CONF-8910507-: Seminar on artificial in- 
telligence in nuclear power plants, Helsinki (Finland), 10-12 Oct 
1989). In Anrtificial intelligence in nuclear power plants. Vol. 2. 
425p. Order Number DE91633925. Source: OSTI; NTIS (US Sales 
Only); INIS. 

To achieve automatic modeling of plant disturbances and failure 
limitation procedures, first the system’s hardware and the present 
media (water, steam, coolant fluid) are formalized into fully com- 
putable matrices, called topographies. Secondly a microscopic 
cellular automation model, using lattice gases and state transition 
rules, is combined with a semi - microscopic cellular process 


model and with a macroscopic model, too. in doing this, at semi- - 


microscopic level there are acting a cellular data compressor, a 
feature detection device and the intelligent Physical Element's 
process dynamics. At macroscopic level the Walking Process Ele- 
ments, a process evolving module, a test-and-manage device and 
abstracting process net are involved. Additionally, a diagnosis- 
coordinating and a counter measurements coordinating device are 
used. In order to automatically get process insights, object transfor- 
mations, elementary process functions and associative methods 
are used. Developments of optoelectronic hardware language com- 
ponents are under consideration. 


23051 


(VTT-SYMP-110, pp. 149-159) Knowledge represen- 
tation methods for early failure detection. Scherer, K.P. 
(Kerntorschungszentrum Karlsruhe GmbH, Karlsruhe (FRG). Insti- 
tut fuer Datenverarbeitung in der Technik); Stiller, P. Valtion 
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Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507-: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

To supervise technical processes like nuclear power plants, it is 
very important to detect failure modes in an early stage. In the nu- 
clear research center at Karlsruhe an expert system is developed, 
embedded in a computer network of autonomous computers, which 
are used for intelligent prepocessing. Events, process data and ac- 
tual parameter values are stored in slots of special frames in the 
knowledge base of the expert system. Both rule based and fact 
based knowledge representations are employed to generate cause 
consequence chains of failure states. By on-line surveillance of the 
reactor process, the slots of the frames are dynamically actualized. 
Immediately after the evaluation, the inference engine starts in the 
special domain experts (triggered by metarules from a manager) 
and detects the correspondend failures or anomaly state. Matching 
the members of the chain and regarding a catalogue of instructions 
and messages, what is to do by the operator, future failure states 
can be estimated and propagation can be prohibited. That means 
qualitative failure prediction based on cause consequence in the 
static part of the knowledge base. Also, a time series of physical 
data can be used to predict on analytical way future process state 
and to continue such a theoretical propagation with matching the 
cause consuquence chain. 


23052 (VTT-SYMP—110, pp. 103-124) Summary of work car- 
ried out in the field of N4 plant series alarm processing. Joly, 
J.-J. (Electricite de France, Chatou (France). Research Devision); 
Maurin, S. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-8910507—: Seminar on artificial intelligence in nu- 
clear power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial 
intelligence in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OST!; NTIS (US Sales Only); INIS. 

This document summarizes work executed or under way regard- 
ing the processing of new N4 piant series alarms. A review of the 
specific objectives is provided as well as a general description of 
the processing of these alarms. A description of the systems and 
prototypes developed is then provided: -autonomous N4 alarm 
supplementary processing system, -logic check expert system, - 
functional design check expert system based on qualitative system 
modeling. 


23053 (VTT-SYMP-110, pp. 137-148) Diagnosis method 
utilizing neural networks. Watanabe, K. (Power Reactor and Nu- 
clear Fuel Development Corporation, Oarai Engineering Center, 
Ibaraki-ken (Japan)); Tamayama, KK. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507—: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Antificial intelligence in nuclear 
power plants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Studies have been made on the technique of neural networks, 
which will be used to identify a cause of a small anomalous state 
in the reactor coolant system of the ATR (Advance Thermal Reac- 
tor). Three phases of analyses were carried out in this study. First, 
simulation for 100 seconds was made to determine how the plant 
parameters respond after the occurence of a transient decrease in 
reactivity, flow rate and temperature of feed water and increase in 
the steam flow rate and steam pressure, which would produce a 
decrease of water level in a steam drum of the ATR. Next, the sim- 
ulation data was analysed utilizing an autoregressive model. From 
this analysis, a total of 36 coherency functions up to 0.5 Hz in each 
transient were computed among nine important and detectable 
plant parameters: neutron flux, flow rate of coolant, steam or feed 
water, water level in the steam drum, pressure and opening area of 
control valve in a steam pipe, feed water temperature and electrical 
power. Last, learning of neural networks composed of 96 input, 4-9 
hidden and 5 output layer units was done by use of the generalized 
delta rule, namely a back-propagation algorithm. These convergent 
computations were continued as far as the difference between the 
desired outputs, 1 for direct cause or 0 for four other ones and ac- 
tual outputs reached less than 10%. (1) Coherency functions were 
not governed by decreasing rate of reactivity in the range of 





0.41x10-*dollar/s to 1.62x10~*dollar /s or by decreasing depth of 
the feed water temperature in the range of 3 deg C to 10 deg C or 
by a change of 10% or less in the three other causes. Change in 
coherency functions only depended on the type of cause. (2) The 
direct cause from the other four ones could be discriminated with 
0.94+-0.01 of output level. A maximum of 0.06 output height was 
found among the other four causes. (Abstract Truncated) 


23054 (VTT-SYMP-110, pp. 169-181) Realtime expert sys- 
tems and deep knowledge models. Felkel, L. (Geselischaft fuer 
Reaktorsicherheit (GRS) mbH, Garching (Germany, F.R.)). Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

To guide operators in normal and disturbed plant conditions ex- 
pert systems are feasible. These, however, must be on-line and 
real-time systems. The knowledge contained in such a system can- 
not be represented in a ‘classical’ role-based manner. The paper 
describes problems and solutions with regard to process reference 
models as these are important in order to provide so-called deep- 
knowledge for the operators. The system described is being 
implemented and is meant to support both diagnosis and predic- 
tion. 


23055 (VTT-SYMP-110, pp. 275-282) Expert system and 
knowledge acquisition technology in ENEA program on 
nuclear and conventional energy production processes. Baldu- 
celli, C. (ENEA Thermal Reactor Department, Roma (taly)); 
Federico, A.; Sapia, R.Di. Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). 1990. (CONF-8910507—: Seminar on artificial in- 
telligence in nuclear power plants, Helsinki (Finland), 10-12 Oct 
1989). In Aprtificial intelligence in nuclear power plants. Vol. 2. 
425p. Order Number DE91633925. Source: OSTI; NTIS (US Sales 
Only); INIS. 

On the basis of some experiences performed in ENEA (Thermal 
Reactor Department) revelant to the project and development of 
experts systems to support the operator activities in nuclear and 
conventional energy production processes, the paper tries to point 
out the outline of a ‘generic’ plant operator cognitive structure. For 
this type of expert systems an implementation strategy and a 
knowledge elicitation methodology are proposed with the intention 
of giving a support to the knowledge engineer work. 


23056 


(VTT-SYMP-110, pp. 233-243) A maintenance sup- 
port system with document handling capability. Fukumoto, A. 
(Nuclear Engineering Laboratory, Toshiba Corporation Kawasaki- 
shi (Japan)); Tsumura, K.; Fujii, M.; Tai, |.; Makimo, M.; Watanabe, 


T. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. 
(CONF-8910507—: Seminar on artificial intelligence in nuclear 
power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intel- 
ligence in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

An operation and maintenance support system, called ‘Advanced 
Man-Machine System for Nuclear Power Plants’ (MMS-NPP) is un- 
der development with the support of the Japanese Government. 
Taking full advantage of Artificial Intelligence technology, the 
system aims to enhance the capability of already developed 'Com- 
puterized Operator Support System (COSS)’ and gives wider and 
more advanced support for operation and maintenance. With a 
brief overview of MMS-NPP, this paper describes a support system 
for plant patrol and equipment inspection. The system gives guid- 
ance for plant patrol and for equipment inspection and provides 
easy access to plant drawings and documents. A unique knowl- 
edge acquisition method, utilizing image processing technology, 
was proposed in building the system. 


23057 (VTT-SYMP-110, pp. 259-273) Information technol- 
egy support for emergency management. Uuspaeae, P. 
(Technical Research Centre of Finland, Espoo (Finland). Labora- 
tory of Electrical and Automation Engineering). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507—: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Artificial intelligence in nuclear 
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power plants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Information systems for distributed decision support for emer- 
gency management are considered. Specific applications include 
nuclear power plant emergencies. Emergencies in other industries 
such as chemical industry may also be considered. Research in 
the ISEM project is briefly summarized. 


23058 (VTT-SYMP-—110, pp. 245-255) NKA/JINF: A project on 
emergency management. Jakobsson, S. (Technical Research 
Centre of Finland, Espoo (Finland). Laboratory for Electrical and 
Automation Engineering); Brehmer, 8B. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Artificial intelligence in nuclear 
power plants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper describes the development of a prototype emergency 
management system for the nuclear sector (project started in 1985 
by the Nordic liaison committee for atomic energy). Two prototype 
systems have been implemented, one for on-site and one for off- 
site. The intended users of the systems are the plant emergency 
manager on-site and the chief of staff of the county emergency 
centre off-site. The proto-types are implemented in Lisp on Sym- 
bolics workstations using WIMP (windows, icons, menus and 
pointing) interface techniques. 


23059 (VTT-SYMP-110, pp. 283-293) An intelligent tool for 
the training of nuclear plant operators. Cordier, B. (Electricite de 
France, Paris (France). Nuclear and Fossil Generation Division, 
Administration Departament). Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). 1990. (CONF-8910507-—: Seminar on artificial in- 
telligence in nuclear power piants, Helsinki (Finland), 10-12 Oct 
1989). In Artificial intelligence in nuclear power plants. Vol. 2. 
425p. Order Number DE91633925. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new type of pedagogical tool has been developed for the train- 
ing of nuclear power plant operation. This tool combines simulation 
and expert system. The first process developed is about Steam 
Generator Tube Rupture (S.G.T.R.). All nuclear power plants will 
be equipped with this system in 1989 and 1990. After this first ex- 
periment, other processes will be developed for this tool. 


23060 (VTT-SYMP-110, pp. 295-307) A nuclear decision 
support system built with a real-time process control Al shell. 
Nevins, M.A. (Management Analysis Company, San Diego, Califor- 
nia (USA)). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-8910507—: Seminar on artificial intelligence in nu- 
clear power piants, Helsinki (Finland), 10-12 Oct 1989). In Artificial 
intelligence in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 
Managing large nuclear power plants is generally approached by 
creating separate management teams to handie major functional 
areas such as operations, maintenance, training and engineering. 
While this approach facilitates a general understanding of the spe- 
cific functions and problem areas of a nuclear plant, such broad 
definitions diminish the integration of information needed to under- 
stand the overall problem domain. One solution utilizes a decision 
support system that integrates a real-time process control Al shell, 
relational database manager, graphic depiction of the real-time 
events, and distributed knowledge bases that reside within each of 
the departments. The goal is to create a living mode! between piant 
components, procedures, tech specs, specific functions, mainte- 
nance and training requirements. This paper describes such a 
model, called Engineering Model and Simulation System (EMASS). 


23061 (VTT-SYMP-110, pp. 347-357) A computerized sys- 
tem for analysis and treatment of redundant measurements. 
Passos Ribeiro de Campos, T. (Cidade Universitaria, Rio de 
Janeiro (Brazil)); Senra Martinez, A.; Schirru, R. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Anrtificial intelligence in nuclear 
power plants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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A computerized system is proposed for processing redundant 
measurements. It consists on a real time and on-line system which 
processes and analyses redundant measurements groups. It is de- 
noted SATRM - System for Analysis and Treatment of Redundant 
Measurements. The techniques used in SATRM aim to find a sub- 
set of consistent values based on the parity-space method. The 
hierarchal criterion, the use of analytical redundancy as standard 
value, and the relative position of individual measurements to aver- 
age are tools also used in the SATRM. SATRM provides as 
outputs for each group the following parameters: reliable highest 
and lowest values of the redudant measurements, an estimation of 
the power plant variable defined by the redundant group, qualifying 
labels for each redundant sensor, and special messages. 


23062 (VTT-SYMP-110, pp. 337-345) A diagnosis system 
for plant operation support. Sundheimer, S. (Comision nacional 
de energia atomica, Buonos Aires (Agentine)); Lorenzetti, J.; 
Lamana, C. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-8910507—: Seminar on artificial intelligence in nu- 
clear power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial 
intelligence in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

The present article describes a diagnosis system for abnormal 
power plant events. The design is modular and uses a shell written 
in C languaje and a knowledge basis that can be changed easily. 
At present the system works with a reduced knowledge for primary 
and secondary leaks. The mitigation procedure is being written with 
the help of operation staff. 


2205 Environmental Aspects 


Refer also to citation(s) 22771, 22804, 22967, 23100, 23101, 
23623, 24470, 25087 


23063 (ANL/CP-—72066) Assessment of improved fission- 
product transport models in VICTORIA against the ORNL HI 
and Vi tests. Domagala, P.; Rest, J.; Zawadzki, S.A. Argonne Na- 
tional Lab., IL (United States). [1991]. 23p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910739-24: ASME/AIChE/ANS national 
heat transfer conference, Minneapolis, MN (United States), 26-31 
Jul 1991). Order Number DE91014460. Source: OSTI; NTIS; INIS; 
GPO Dep. 

New models for the release of fission-products from fuel have re- 
cently been incorporated into a comprehensive code, VICTORIA, 
for the prediction of radionuclide behavior under severe reactor ac- 
cient conditions as an alternative to a simple Booth diffusion 
calculation. It is widely known that the Booth model has severe lim- 
itations when used under conditions of changing temperature and 
power. A new transport model based on a two node diffusive flow 
formulation has been implemented into VICTORIA. In addition to 
the diffusive flow model, other mechanisms such as grain growth, 
grain boundary sweeping and intergranular bubble behavior are 
taken into account. These physically based models focus on 
fission-product behavior in intact fuel geometries. While the VICTO- 
RiA program is primarily concerned with the behavior of severely 
degraded fuel geometries, the capability for accurately characteriz- 
ing fission-product release from intact fuel must be demonstrated 
before other geometries can be reliably modeled. Results of VIC- 
TORIA simulations are compared with the results of in-cell heating 
tests on irradiated fuel. The fission-product transport models 
involved in these simulations are assessed and their predictive ca- 
pability examined. 10 refs., 7 figs., 2 tabs. 


23064 (HW-53501) Calculated effect of M-388 alloy jack- 
eted slugs on reactor effluent water activity. Hall, R.B.; 
Chitwood, R.A. General Electric Co., Richland, WA (USA). Hanford 
Atomic Products Operation. 6 Nov 1957. 6p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
Order Number DE91015236. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The standard material for slug jackets is No. 1245 Alcoa alloy, a 
commercially pure alloy of aluminum. When this alloy is subjected 
to temperatures in excess of 150°C it exhibits intergranular corro- 
sion. This type of corrosion can be explained as a diffusion of 
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corrosion product hydrogen into the metal. By the addition of an 
alloying metal such as nickel to the aluminum, intergranular corro- 
sion can be eliminated. Some concern has been expressed as to 
what changes would occur in the level of radioactive isotopes in 
the reactor effluent cooling water when using M-388 Alcoa alloy, an 
aluminum alloy containing nickel for slug jackets. A theoretical cal- 
culation was made to determine the amount of radioactive material 
introduced into the reactor effluent cooling water by M-388 slug 
jackets. The nickel in the M-388 aluminum slug jacket contributes 
so little to the total amount of radioactive isotopes introduced into 
the reactor effluent cooling water from the slug jacket, that it can 
be said that in this respect the difference between M-388 alloy and 
No. 1245 alloy is negligible. 7 refs., 1 tab. 


23065 (INIS-BR-2546) Environmental monitoring program 
of IPEN - CNEN/SP. Jacomino, V.M.F.; Gordon, A.M.P.; Carvalho, 
R.N. de: Venturini, L.; Santos, A.J.G. dos. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. 
(In Portuguese). Order Number DE91638780. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. RADIATION MONITORING/ 
environmental impacts; GAMMA SPECTROSCOPY; SPEC- 
TROPHOTOMETRY; THERMOLUMINESCENT DOSEMETERS 


23066 (INIS-BR-2567) Monitoring system study of gaseous 
and aerosols effluents for IEA-R1 reactor. Gordon, A.M.P.; Jac- 
comino, V.M.F. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order 
Number DE91638781. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. IEAR-1 REACTOR/aerosols; 
IEAR-1 REACTOR/monitoring; GASEOUS WASTES; AEROSOLS; 
MONITORING; NAI DETECTORS 


23067 (INPE-3000) Distribution of the sea surface temper- 
ature in the area of the Angra dos Reis Power Plant: final 
report for missions 1,2 and 3. Stevenson, M.R.; Inostrosa V, 
H.M.; Steffen, C.A. Instituto de Pesquisas Espaciais (INPE), Sao 
Jose dos Campos, SP (Brazil). Feb 1984. 66p. (RA-175.). Order 
Number DE91635345. Source: OSTI; NTIS (US Sales Only); INIS. 

This final report presents results from a cooperative study be- 
tween CNPd/INPE and CNEN, to monitor spatial and temporal 
variations on sea surface temperature in the vicinity of Angra dos 
Reis power plant. (author). 


23068 (NUCLEBRAS-CDTN-470/84) Suggestions and com- 
ments about preliminary plans of ABNT 20:04.002-001 
standard 'Seismic actions for nuclear tacilities project’. Soares, 
W.A. Centro de Desenvolvimento da Tecnologia Nuclear (CDTN), 
Belo Horizonte. MG (Brazil). 1984. 65p. (in Portuguese). Order 
Number DE91635137. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents an analysis of preliminary plans of standard 
‘seismic actions for nuclear facilities project’. This document 
presents since seismic event characterization up to details of struc- 
tural project of nuclear facilities construction. (C.M.). 


23069 (NUREG-1302) Offsite dose calculation manual 
guidance: Standard radiologica! effluent controls for boiling 
water reactors: Generic letter 89-01, Supplement No. 1. 
Meinke, W.W.; Essig, T.H. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Reactor Regulation. Apr 1991. 
119p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (USA). Source: OSTI; NTIS; INIS; GPO. 

This report contains guidance which may be voluntarily used by 
licensees who choose to implement the provision of Generic Letter 
89— 01, which allows Radiological Effiuent Technical Specifications 
(RETS) to be removed from the main body of the Technical Speci- 
fications and placed in the Offsite Dose Calculation Manual 
(ODCM). Guidance is provided for Standard Effluent Controls defi- 
nitions, Controls for effluent monitoring instrumentation, Controls 
for effluent releases, Controls for radiological environmental moni- 
toring, and the basis for Controls. Guidance on the formulation of 
RETS has been available in draft form for a number of years; the 
current effort simply recasts those RETS into Standard Radiologi- 
cal Effluent Controls for application to the ODCM. 11 tabs. 


23070 (WHC-EP-—0369) Simulations of strontium-90 trans- 
port from the 100-N Aree to the Columbia River using 





VAM2DH. Lu, A.H. Westinghouse Hanford Co., Richland, WA 
(USA). Apr 1991. 47p. Sponsored by -USDOE, Washington, 
DCG (USA). DOE Contract AC06-87RL10930. Order Number 
DE91014685. Source: OSTI; NTIS; INIS; GPO Dep. 

The VAM2DH computer software was used to simulate the mi- 
gration of °°Sr from liquid waste disposal facilities in the 100-N 
Area to the Columbia River. A baseline calibration analysis was 
made using published concentrations of °°Sr at N Springs on the 
south bank of the Columbia River adjacent to the 100-N Area. Be- 
cause of the limitations of the two-dimensional model, data from 
groundwater monitoring wells were not used for the calibration. Ex- 
cellent agreement was achieved between the published and 
simulated concentrations for the years 1973 through 1990. Con- 
centrations of ®°Sr at N Springs were predicted for up to 20 yr 
based on a 350 gal/min rate of effluent discharge to the 1325-N 
Liquid Waste Disposal Facility. 20 refs., 30 figs., 3 tabs. 
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Refer also to citation(s) 23011, 23024, 23029, 23042, 23066, 
23115, 23134, 23160, 23162, 23165, 24499 


23071 (AECL-9824) Satety-related parameters for the 
MAPLE research reactor and a comparison with the IAEA 
generic 10-MW research reactor. Carison, P.A.; Lee, A.G.; Smith, 
H.J.; Ellis, R.J. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Jul 1989. 
19p. Order Number DE91639394. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A summary is presented of some of the principle safety-related 
physics parameters for the MAPLE Research Reactor, and a com- 
parison with the IAEA Generic 10-MW Reactor is given. This 
provides a means to assess the operating conditions and fuelling 
requirements for safe operation of the MAPLE Research Reactor 
under accepted standards. 


23072 (AECL-9967) MAPLE research reactor beam-tube 
pertormance. Lee, A.G.; Lidstone, R.F.; Gillespie, G.E. Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment. May 1989. 15p. Order Number 
DE91639402. Source: OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Limited (AECL) has been developing 
the MAPLE (Multipurpose Applied Physics Lattice Experimental) 
reactor concept as a medium-flux neutron source to meet contem- 
porary research reactor applications. This paper gives a brief 
description of the MAPLE reactor and presents some results of 
computer simulations used to analyze the neutronic performance. 
The computer simulations were performed to identify how the 
MAPLE reactor may be adapted to beam-tube applications such as 
neutron radiography. 


23073 (AECL-9976) MAPLE facilities for national nuclear 
programs. Lidstone, R.F.; Lee, A.G.; Gillespie, G.E. Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment. Jul 1989. 21p. Order Number 
DE91639403. Source: OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Limited is developing the MAPLE re- 
search reactor to meet the many practical requirements of 
comtemporary national nuclear programs. The basic MAPLE vari- 
ant is a D20-reflected, H20-cooled and -moderated pool-type 
reactor that efficiently produces tailored neutron fluxes at a variety 
of irradiated facilities. It can operate at thermal power outputs of 1 
to 14 MW to suit applications ranging from radioisotope production 
to materials analysis and small-scale materials testing, to utilization 
of extracted neutron beams. A 10-MW prototype is now under con- 
struction at the Chalk River Nuclear Laboratories. 


23074 (AECL-—10022) A proposed MAPLE source replace- 
ment for the McMaster nuclear reactor. Lee, A.G. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Lidstone, R.F.; Gillespie, G.E.; Ernst, 
P.C. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. Aug 1989. 31p. Order 
Number DE91639392. Source: OSTI; NTIS (US Sales Only); INIS. 

The McMaster Nuclear Reactor (MNR) is a 5-MW swimming-pool 
reactor designed and built by AMF Atomics in the late nineteen 
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fifties. The perturbed thermal-neutron flux at a beam-tube nose is 
about 5 x 10' ncenter dotem—*center dots~', which is inadequate 
for many extracted-beam research programs. The neutron fluxes 
externally available are limited by the relatively large voiume of the 
core and by the light-water reflector. Since the radial beam tubes 
have a relatively high gamma and fast-neutron component, the 
thermal flux from them may also be further limited by the need for 
filtration. To enhance this available thermal flux, it is proposed that 
the current core be replaced by a MAPLE reactor core and D,O- 
reflector tank. This report describes the present MNR, the 
proposed MAPLE neutron source upgrade and the anticipated im- 
provements in the thermal-neutron fluxes. 


23075 (AECL—10095) The conversion of NRU from HEU to 
LEU fuel. Sears, D.F.; Atfield, M.D.; Kennedy, |.C. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Nov 1989. 18p. (CONF-891027-: International symposium 
on research reactor safety, operations and modifications, Chalk 
River (Canada), 23-27 Oct 1989). Order Number DE91639393. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The program at Chalk River Nuclear Laboratories (CRNL) to de- 
velop and test low-enriched uranium fuel (LEU, <20% U-235) is 
reviewed, and the status of the conversion of the NRU reactor from 
highly enriched uranium (HEU, 93% U-235) to LEU fuel is dis- 
cussed. The replacement LEU fuels developed and tested at CRNL 
contain high-density uranium silicide particles dispersed in alu- 
minum, in cylindrical rods. The silicides tested include U3Si, USIiAl, 
USi*Al and UsSi2 (U-3.96 wt% Si; U-3.5 wt% Si-1.5 wt% Al; U-3.2 
wt% Si-3 wt% Al; U-7.3 wt% Si, respectively). Fuel elements were 
fabricated with uranium loadings suitable for NRU, 3.15 gU/cm®, 
and for NRX, 4.5 gU/cm®, and were irradiated under normal fuel 
operating conditions. Eight experimental irradiations involving 100 
mini-elements and 84 full-length elements (7x12-element rods) 
were completed to qualify the LEU fuel and the fabrication technol 
ogy. Post-irradiation examinations confirmed that the performance 
of the LEU fuel, and that of a medium- enrichment uranium (MEU, 
45% U-235) alloy fuel tested as a back-up, was comparable to the 
HEU fuel. The uranium silicide dispersion fuel swelling was approx- 
imately linear up to burnups exceeding NRU’s design terminal 
burnup (80 at%). NRU was partially converted to LEU fuel when 
the first 31 prototype fuel rods manufactured with industrial-scale 
production equipment were installed in the reactor. The rods were 
loaded in NRU at a fuelling rate of about two rods per week over 
the period 1988 September to December. This partial LEU core 
(one third of a full NRU core) has allowed the reactor engineers 
and physicists to evaluate the bulk effects of the LEU conversion 
on NRU operations. As expected, the irradiation is proceeding 
without incident. 


23076 (CDTN-611/89) Uses of a small research reactor in 
Brazil. Tofani, P.C.; Paiano, M.C. Centro de Desenvolvimento da 
Tecnologia Nuclear (CDTN), Belo Horizonte, MG (Brazil). Jan 
1989. 13p. Order Number DE91635774. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Three research reactors have been in operation in Brazil. A 
TRIGA Mark | reactor, the IPR-R1, is located at the Nuclear Tech- 
nology Development Center (CDTN) of the National Nuclear 
Energy Commission (CNEN), in Belo Horizonte. This reactor has 
been safely operating since 1960, totaling around 19,300 hours, at 
rated power levels up tp 100 kW, delivering nearly 1,460 MWh and 
allowing irradiation of about 390,000 samples. Over the years, the 
reactor has been used to set up staff expertise on reactor opera- 
tion in order to provide and improve suitable means to exploit its 
capabilities. Also, the reactor has been effectively used for applied 
physics and chemistry research, radioisotope production, chemical 
analysis and training of personnel. This paper briefly outlines the 
main historical facts and dates rélated to the IPR-R1 research re- 
actor facilities, operating status, improvements on original reactor 
systems, uses in various scientific areas and some feasible 
prospects for future work. (author). oe 


23077 (EGG-M-90018) ATR Technical Up- 
grade Program. McCracken, R.T. (EG and G Idaho, Inc., idaho 
Falls, ID (USA)); Durney, J.L.; Freund, G.A. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1990]. 7p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract ACO7-761D01570. (CONF- 
900917-44: American Nuclear Society (ANS) topical meeting on 
the safety, status and future of non-commercial reactors and irradi- 
ation facilities, Boise, ID (USA), 30 Sep - 4 oct 1990). Order 
Number DE91013209. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Test Reactor (ATR) is a 250 MW, uranium- 
aluminum fueled test reactor which began full power operation in 
1969. The initial operation was controlled by an Operating Limits 
document based on the original Safety Analysis Report. Additional 
safety bases were later developed to support Technical Specifica- 
tions which were approved and implemented in 1977. The 
Technical Specifications which were initially developed with content 
and format specified in ANSI/ANS—15.1, “The Development of 
Technical Specifications for Research Reactors.” The safety basis 
documentation and the Technical Specifications have been updated 
as required to maintain them current with the ATR facility configu- 
ration. All revisions have been made with a content, format and 
style consistent with the original. A major, two-phase program to 
upgrade the content, format and style is in progress. This paper 
describes the first phase of this program. 


23078 (EGG-M-90422) Section 3 stress analyses of non- 
standard piping components. Miller, G.K.; Harris, B.L.; Thinnes, 
G.L. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-910602-47: American Society of 
Mechanical Engineers (ASME) pressure vessels and piping confer- 
ence, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91014116. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Section 3, Division 1, Subsection NB, of the ASME Boiler and 
Pressure Vessel Code establishes rules for the design and fabrica- 
tion of Class 1 nuclear power plant components. The rules for 
piping design provide stress indices for many piping components, 
which simplifies the stress analysis of these components. Some of 
the components in the primary piping systems of nuclear power 
plants, though, do not qualify for these simplified analyses, particu- 
larly those of older plants. Stress evaluations to the ASME Code 
for these nonstandard components generally require theoretical 
analysis to the criteria of Section 3, Division 1, Subsection NB- 
3200. Several of the components in the primary coolant system of 
the Advanced Test reactor at the Idaho National Engineering .Labo- 
ratory required such analysis. The analysis of three of these 
components were further complicated by the fact that calculated 
stresses in localized areas exceeded the yield stress of the material 
when internal pressure loads were applied. The options for plastic 
analysis provided by the Code, which take benefit of the ductility of 
the material, were used to satisfy Code criteria for loading condi- 
tions involving pressure, thermal, and seismic loads. Some of the 
intricacies of these analyses are discussed herein. 1 ref., 15 figs. 


23079 (INIS-BR-2526) Comparison on performance terms 
under MTR dispersion fuel irradiation. Simoes, A.V.; Silva, A.T. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (In Portuguese). Order Number DE91639405. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. DISPERSION NUCLEAR FU- 
ELS/irradiation; DISPERSION NUCLEAR FUELS/performance; 
IRRADIATION; PERFORMANCE; MICROSTRUCTURE; RE- 
SEARCH REACTORS 


23080 (INIS-BR-2533) Qualification under MTR fuel irradia- 
tion of U308-Al from IEA-R1-1 reactor fabrication. Rayamhl, 
C.B.; Mattos, J.R.L. de; Perrotta, J.A.; Silva, A.T. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 2p. (in Portuguese). Order Number DE91639406. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM OXIDES U308/iear- 
1 reactor; COMPARATIVE EVALUATIONS 


23081 (INIS-BR-2552) Definition of 10mw reactor core with 
U sub(3)Si sub(2) of low enrichment for the IEA-R1 reactor. 
Mai, L.A.; Maiorino, J.R.; Fanaro, L.C.C.; Ferreira, C.R.; Maprelian, 
E. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1990 2p. (In Portuguese). Order Number 
DE91639407. Source: OSTI; NTIS (US Sales Only); INIS. 


Published in summary form only. IEAR-1 REACTOR/reactor 
cores; NUCLEAR FUELS/iear-1 reactor, C CODES; COMPUTER 
CALCULATIONS; COMPUTERIZED SIMULATION; H CODES; 
URANIUM SULFIDES 


23082 (INIS-BR-2556) Fabrication of U sub(3)O sub(8)-Al 
fuel plates with high concentration of uranium. Durazzo, M.; 
Riella, H.G. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 ip. (In Portuguese). Order 
Number DE91639408. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. FUEL PLATES/aluminium; 
FUEL PLATES/fabrication; FUEL PLATES/uranium oxides u308; 
CERMETS; ALUMINIUM; FABRICATION; IEAR-1 REACTOR 


23083 (INIS-BR-2571) Experiences tor veritying the in- 
tegrity of fuel elements jacket use IEA-R1 reactor. Sousa, J.A. 
de; Frajndlich, R. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order 
Number DE91639409. Source: CSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUEL INTEGRITYAuel plates; 
FUEL INTEGRITY/jackets; JACKETS; IEAR-1 REACTOR; TEST- 
ING 


23084 (INIS-BR-—2587) Validation of the computer calcule- 
tion method from the neutron flux distribution measures and 
the reactivity of IEA-R1 reactor with the new fuel element 130. 
Bitelli, U.D.; Ferreira, P.S.B.; Kosaka, N.; Coelho, P.R.P. Instituto 
de Pesquisas Energeticas e Nucieares (IPEN), Sao Paulo, SP 
(Brazil). 1990 1p. (In Portuguese). Order Number DE91639410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IEAR-1 REACTOR/neutron 
detectors; NEUTRON DETECTORS/specifications; SPECIFICA- 
TIONS; PERFORMANCE TESTING 


23085 (INIS-mf-12887) Present status of HTTR research 
and development, 1990. Japan Atomic Energy Research inst., 
Tokyo (Japan). 22 Nov 1990 145p. (in Japanese). Order Number 
DE91791041. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of high temperature gas-cooled reactors has 
the very important significance for Japanese energy policy such as 
the diversification and stable securing of energy sources. The de- 
velopment of high temperature gas-cooled reactors was carried out 
by Japan Atomic Energy Research Institute since 1969, but in 
June, 1987, the test and research on high temperature engineering 
were decided anew, and it was determined to construct the high 
temperature engineering test reactor (HTTR). According to this 
plan, in order to construct the HTTR with thermal output of 30 MW 
and the coolant temperature at the exit of the reactor of 950 degC, 
the detailed design was carried out and the safety analysis was 
performed to cope with the safety examination. At the same time, 
the creation of the construction site is advanced. The installation of 
the reactor was approved in November, 1990, and the construction 
period is expected to be about five years, accordingly the eriticality 
is scheduled in 1995. As the research and development related to 
the HTTR technology, the research on the fuel and graphite, metal- 
lic materials, reactor engineering, high temperature machinery, 
equipment and structures, high temperature irradiation and so on 
were carried out. (K.|.). 


23086 (JINR-3-89-479) The channel of very cold neutrons 
on the IBR-2 reactor. Ermakov, V.A.; Kozlov, Zh.A.; Chelinokov, 
M.L. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics. 1989. 14p. (In Russian). Order Number DE91639424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Channel of very cold neutrons (VCN) on a beam of the IBR-2 re- 
actor is described. The main components of the device are the 
following: cold neutron source, neutron guide, neutron filter, 
sample unit, spectrometric unit of inverse geometry, system of au- 
tomatic equipment, measuring modulus, biological shield. It is 
suggested to use bent tube coated by natural nickel as a neutron 
guide. Calculation of neutron guide parameters and experimental 
results are presented. 10 refs.; 12 figs. 


23087 (JINR-R-3-89-612) Definition of reactivity eftect due 
to tuel burnup at the IBR-2 reactor. Anan’ev, V.D.; Kiselev, M.A.; 


Krasnykh, V.K. Joint Inst. for Nuclear Research, Dubna (USSR). 
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Lab. of Neutron Physics. 1989. 6p. (in Russian). Order Number 
DE91635777. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculation of reactivity slow change due to fuel depletion at the 
IBR-2 reactor are presented. The calculations were carried out in 
two independent ways - by the change of pulse criticality on the re- 
actor energy and by the change of the depending steady reactivity 
at the power of 2 MW from the reactor energy. Coincident results 
attained for the reactivity effect are -3x10—° G/MW per day. 2 refs.; 
2 figs.; 3 tabs. 


23088 (JINR-R-3-89-678) Low temperature ultracold neu- 
tron source at the IBR-2 reactor. Anan’ev, V.D.; Belyakov, A.A.; 
Golikov, V.V.; Kulagin, E.N.; Tikhomirov, A.S. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 7p. (in 
Russian). Order Number DE91639423. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An UCN converter to be used as a low temperature source has 
been put into operation on an UCN beam of the IBR-2 pulsed re- 
actor. It is installed at a distance of 80 mm from the reactor core. 
This UCN converter is a thin ice layer frozen on to a piate of zirco- 
nium hydride. The converter is cooled with gaseous helium at 
about 15 K produced by cryogenic machine. An UCN yield is in- 
vestigated in dependence on the amount of water frozen over. A 
maximum yield was measured at 7 cm? of water being frozen over. 
This low temperature UCN source allows the 15 times increase in 
UCN flux as compared to earlier available sources. 6 refs.; 3 figs. 


23089 (KAERI/RR-833/89) Event tree/ault tree analysis of 
KMRR. Sim, Bong Shick (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)); Oh, Keun Bae; Lee, Kye Hong; Park, 
Chul; Hong, Du Pyo; Yoo, Bong. Korea Atomic Energy Research 
Inst., Daeduk (Republic of Korea). Jan 1990. 364p. (in Korean). 
Order Number DE91639425. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The reliability analysis of the Korea Multipurpose Research Re- 
actor (KMRR) systems has been carried out by the probabilistic risk 
assessment (PRA) technique. In this study, safety systems (reactor 
protection system, emergency water supply system, emergency 
ventillation system) and the process systems (reactor regulating 
system, primary cooling cystem) are dealt with using the fault tree 
analysis, failure mode and effect analysis. Unavailabilities of the 
satety systems have been computed by MODULE while the failure 
rate of the process systems have been obtained by KITT. The re- 
sults of the reliability analysis satisfy the safety targets estabilished 
jointly by the Korea Institute of Nuclear Safety (KINS) and KMRR 
project team. This study provides the necessary information for the 
assessment of the overall safety of the KMRR and for the analysis 
of the event sequence of the postulated accident. (author). 


23090 (KAERV/RR-858/89) A study on KMRR utilization for 
tue! development. Kang, Young Hwan (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)); Chung, Jin Gon; 
Ryu, Woo Seog; Park, Ji Yeon; Joo, Kee Nam; Park, Se Jin. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Mar 
1990. 105p. (in Korean). Order Number DE91639426. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With a view of establishing the irradiation test facilities and de- 
veloping the related technologies for research and development on 
the fuel area using KMRR (Korea Multipurpose Research Reactor), 
studies on the characteristics of irradiation test facilites and the 
specifications of the test section of foreign test reactors were un- 
dertaken, and manufacturing technologies for the irradiation test 
facilities, especially related to the test rod fabrication were piled up. 
The types of irradiation tests which were usually carried out on fuel 
elements could be divided into four separate categories, i.e., basic 
property tests, materials screening tests, prototype development 
test, and prototype proof tests. And three were kinds of irradiation 
testing apparatus used to perform the above tests: in-pile loop, 
capsule, and open basket. The development of an irradiation cap- 
sule design for nuclear fuel studies could be divided into five steps: 
conception of experiment, preliminary planning, selection of exper- 
mental facility, selection of temperature control method, and final 
design. Diffusion bonding between zircaloy-4 and SUS 304 was 
carried out at 950, 980, and 1030 deg C for up to 60 minutes un- 
der vacuum atmosphere, and bonding strength of the bonded 
couples including test specimens with a bonding angle fo 45 deg 
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and 0 deg was measured through tensile tests. The bonding 
strength varied from 5.07 to 19.33 kg/mm? irrespective of the 
bonding angles. The optimum results of microdrilling of UO2 pellets 
could be obtained when the specimen was drilled half the distance 
in one direction and the other half in the opposite direction using 
the triple ripple bits at the revolution rate of 10,000 mpm. On the 
other hand, grooving was performed using modified low speed saw 
with diamond blade. Zircaloy-4/SUS 304 couple and SUS 304/SUS 
304 couple were bonded by microbrazing at 950, 980 and 1030 
deg C for up to 60 minutes. (Abstract Truncated) 
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Refer also to citation(s) 23048, 23064, 23070, 23073, 23079, 
23112, 23114, 23118, 23119, 23120, 23133, 23146 


23091 (ANL-90/29) Guidelines to achieve seals with mini 
mal leak rates for HWR-NPR coolant system components. 
Finn, P.A. Argonne National Lab., IL (USA). Mar 1991. 72p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91013284. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Seal design practices that are acceptable in pressurized-water 
and boiling-water reactors in the United States are not usable for 
the Heavy Water Reactor-New Production Reactor (HWR-NPR) be- 
cause of the stringent requirement on tritium control for the 
atmosphere within its containment building. To maintain an atmos- 
phere in which workers do not need protective equipment, the 
components of the coolant system must have a cumulative leak 
rate less than 0.00026 L/s. Existing technology for seal systems 
was reviewed with regard to flange, elastomer, valve, and pump 
design. A technology data base for the designers of the HWR-NPR 
coolant system was derived from operating experience and seal 
development work on reactors in the United States, Canada, and 
Europe. This data base was then used to generate guidelines for 
the design of seals and/or joints for the HWR-NPR coolant system. 
Also discussed are needed additional research and development, 
as well as the necessary component qualification tests for an effec- 
tive quality control program. 141 refs., 21 figs., 14 tabs. 


230982 (HAN-45954-Pt.1) [P Department daily reports, Octo- 
ber 5, 1944-December 31, 1948]: Part 1. Hanford Works, 
Richland, WA (USA). [1945]. 246p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract ACO6-76RL01830. Order Number 
DE91015344. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report consists of P department's daily reports for Novem- 
ber 5, 1944 until May 31st, 1945. 


23093 (HAN—45954-Pt.2) [P Department dally reports, Octo- 
ber 5, 1944-December 31, 1948]: Part 2. Hanford Works, 
Richland, WA (USA). [1945]. 221p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract ACO6-76RL01830. Order Number 
DE91015345. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report consists of P Department's daily reports for June ist, 
1945 until December 31st, 1945. 


23094 (HAN—45954-Pt.3) [P Department dally reports, Octo- 
ber 5, 1944—December 31, 1948]: Part 3. Hanford Works, 
Richland, WA (USA). 1946. 186p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract ACO6-76RL01830. Order Number 
DE91015346. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document is the collected daily reports from the P Depart- 
ment. for the interval from January 1, 1946 to June 30, 1946. 


23095 (HAN—45954-Pt.4) [P Department dally reports Octo- 
ber 5, 1944 through December 31, 1948]: Part 4. Hanford Works, 
Richiand, WA (USA). [1946]. 207p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract ACO6-76RL01830. Order Number 
DE91015347. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document is the collected daily reports from the P Depart- 
ment, for the interval from July 1, 1946 to December 31, 1946. 


23096 (HAN—45954-Pt.5) [P Department dally reports, Octo- 
ber 5, 1944-December 31, 1948]: Part 5. Hanford Works, 
Richland, WA (United States). 1947. 223p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
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Number DE91015348. Source: OSTI: NTIS (US Sales Only); GPO 
Dep. 

This report consists of P department's daily log for January 1st. 
1947 until June 30th, 1947. 


23097 (HAN—71403) Limits to Hantord reactor power lev- 
els. Hanford Works. Richland. WA (USA). 20 Feb 1959. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91015152. Source: OSTI: 
NTIS (US Sales Only): GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS 
reactor operation: LIMITING VALUES; REACTOR SAFETY; HAPO; 
FUEL ELEMENTS; RUPTURES: EXCURSIONS 


23098 (HAN-73578) Administrative limits on reactor power 
levels. Quinn, G.F. Hanford Works, Richland, WA (USA). 8 Oct 
1959. 2p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91015154. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS, 
reactor operation: REACTOR SAFETY; LIMITING VALUES; REAC- 
TOR LICENSING; HAPO 


23099 (HW-19323) Unexpected reactivity excess at DR 
startup. Gast, P.F. Hanford Works, Richland. WA (USA). 1 Nov 
1950. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91015071. Source: 
OSTI; NTIS: GPO Dep. 

During the startup period of the DB pile, while adjusting the poi- 
son column loading for the initial power operation, the pile was 
found to have excess reactivity significantly greater than that pre- 
dicted by the Area Physics Group. This situation resulted from an 
underestimate of the shadowing between the full horizontal control 
rod system and the poison columns. The configuration was not one 
which had been encountered in normal pile operation. There is no 
indication that the lead-cadmium slugs used were substandard in 
cadmium content. 


23100 (HW-21957) Performance of replacement and re- 
generated silver reactors: Operated at 375°F. Biasewitz, A.G. 
General Electric Co., Richland, WA (USA). Hanford Atomic Prod- 
ucts Operation. 20 Aug 1951. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91014852. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The !'5" collection efficiency of these three units had been im- 
paired sufficiently to require immediate replacement or reactivation. 
A laboratory study was initiated to study the feasibility of recoating 
by remote means the packing with silver nitrate and without dis- 
turbing the equipment. The laboratory work as described in Section 
4 of this report resulted in development of a spray technique. One 
depleted reactor 3-5R at B Plant was subjected to this procedure in 
an attempt to improve its collection efficiency to acceptable limits. 


23101 (HW-60154) The chemical form of phosphorus-32 in 
Hantord reactor effluent water. Silker, W.B. General Electric Co., 
Richland, WA (USA). Hanford Atomic Products Operation. 24 Apr 
1959. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91015237. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The chemical form of radioactive phosphorus-32 was measured 
in reactor effluent water during normal operation, during reactor 
shutdown, and in the effluent from a chemical decontamination 
purge. This is the first report describing progress of a study to de- 
termine the chemical form of radioisotopes in reactor effluent water. 
This report is concerned with the chemical form of phosphorus-32 
in reactor effluent water. Phosphorus could occur as any one of a 
number of oxy acids, or the corresponding salts, which range from 
the phosphites to polymers containing many phosphorus atoms. In 
aqueous solutions at pH 6-8, all of these salts ultimately convert to 
the orthophosphate. Since the most probable source of inert phos- 
phorus is the Columbia River water used for cooling the reactors, it 
is reasonable to assume that orthophosphate is the predominant 
species entering the reactor. 6 refs., 7 tabs. 


23102 (IEN-SEPRAD-03/86) Preliminary estimation of the 
dose rates of the operation room of the RPR radioisotope cell. 
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Rocha. A.C.S.:; Silva. J.J.G.; Pina, J.L.S. de; Fajardo, P.W. Insti- 
tuto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Jul 
1986. 20p. (In Portuguese). Order Number DE91635780. Source: 
OSTI: NTIS (US Sales Only): INIS. 

During the preliminary studies, about the installations layout of a 
radioisotope production reactor, the possibility of construction of a 
radioisotope cell at the reactor building has been investigated. The 
decisions about that construction has considered mainly the level 
of the radiation dose over the cell operator. The dose rate has 
been calculated based on: neutron flux and gamma radiation from 
fission products and activation materials inside the reactor; volatile 
fission products such as noble gases and iodides; tritium form 
ternary fission. The objective was calculate the radiation dose over 
the cell operator during a journey of 8 hours of work per day. For 
those calculations some data have been obtained from the Angra-3 
reactor. (author). 


23103 (JAERI-M-91-065) Measurement of thermal conduc- 
tivity of uranium silicide - aluminum dispersion tuel. Saito, 
Junichi (Japan Atomic Energy Research Inst., Oarai, Ibaraki 
(Japan). Oarai Research Establishment); Komori, Yoshihiro; Saku- 
rai, Fumio; Ando, Hiroei. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Apr 1991. 48p. (in Japanese). Order Number 
DE91508406. Source: OSTI; NTIS (US Sales Only); INIS. 

In conjunction with reducing enrichment program for JMTR, 
thermal conductivity of uranium silicide - aluminum (U3Si2-Al) dis- 
persion fuel was measured in the temperature range of 25degC ~ 
400degC for the safety evaluation of low enriched uranium fuel. 
Since thermal conductivity is determined as the product of thermal 
diffusivity, heat capacity and density, these three properties were 
individually measured. Thermal diffusivity and heat capacity of the 
specimen were measured by the laser flash method. Temperature 
dependence of density was obtained by measuring the thermal lin- 
ear expansion with differential dilatometer. Obtained results show 
that conductivity of the U3Si2-Al dispersion fuel slightly increases 
as temperature increases, and tends to reach the maximum 
around 300degC. (author). 
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23104 (EGG-M-90485) Heat resistant materials and their 
feasibility issues for a space nuclear transportation system. 
Olsen, C.S. EG and G Idaho, Inc., idaho Falls, ID (USA). [1991]. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-910909-5: 1. international conference on 
heat-resistant materials, Lake Geneva, WI (USA), 22-26 Sep 1991). 
Order Number DE91014071. Source: OSTI; NTIS; INIS; GPO Dep. 
A number of nuclear propulsion concepts based on solid-core 
nuclear propulsion are being evaluated for a nuclear propulsion 
transportation system to support the Space Exploration Initiative 
(SEI) involving the reestablishment of a manned lunar base and 
the subsequent exploration of Mars. These systems will require 
high-temperature materials to meet the operating conditions with 
appropriate reliability and safety built into these systems through 
the selection and testing of appropriate materials. The application 
of materials for nuclear thermal propulsion (NTP) and nuclear elec- 
tric propulsion (NEP) systems and the feasibility issues identified 
for their use will be discussed. Some mechanical property mea- 
surements have been obtained, and compatibility tests were 
conducted to help identify feasibility issues. 3 refs., 1 fig., 4 tabs. 


23105 (JAERI-M-91-004) Conceptual design of the ad- 
vanced marine reactor MRX. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1991. 559p. (In Japanese). Order Num- 
ber DE91508048. Source: OSTI; NTIS (US Sales Only); INIS. 
Design studies on the advanced marine reactors have been 
done continuously since 1983 at JAERI in order to develop attrac- 
tive marine reactors for the next generation. At present, two marine 
reactor concepts are being formulated. One is 100 MWt MRX (Ma- 
rine Reactor X) for an icebreaker and the other is 300 kWe DRX 
(Deep-sea Reactor X) for a deep-sea research vessel. They are 
characterized by an integral type PWR, built-in type control rod 
drive mechanisms, a water-filled container and a passive decay 





heat removal system, which realize highly passive safe and com- 
pact reactors. This paper is a detailed report including all major 
results of the MRX design study. (author). 
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Refer also to citation(s) 22803, 22807, 22808, 22809, 22810, 
22812, 22813, 22815, 22816, 22932, 22967, 22968, 23015, 23020, 
23033, 23063, 23077, 23097, 23098, 23220, 23565, 24556, 25087, 
25523 


23106 (CNEN-DR-GAPS—01/88) Running the source term 
code package in Elebra MX-850. Guimaraes, A.C.F.; Goes, 
A.G.A. Comissao Nacional de Energia Nuclear (CNEN), Rio de 
Janeiro, RJ (Brazil). 1988. 109p. (In Portuguese). Order Number 
DE91635953. Source: OSTI; NTIS (US Sales Only); INIS. 

The source term package (STCP) is one of the main tools ap- 
plied in calculations of behavior of fission products from nuclear 
power plants. It is a set of computer codes to assist the calcula- 
tions of the radioactive materials leaving from the metallic 
containment of power reactors to the environment during a severe 
reactor accident. The original version of STCP runs in SDC com- 
puter systems, but as it has been written in FORTRAN 77, is 
possible run it in others systems such as IBM, Burroughs, Elebra, 
etc. The Elebra MX-8500 version of STCP contains 5 codes:March 
3, Trapmeltt, Tcca, Vanessa and Nava. The example presented in 
this report has taken into consideration a small LOCA accident into 
a PWR type reactor. (M.I.). 


23107 (CONF-910208-2) The Molten Salt Reactor option 
tor beneficial use of fissile material trom dismantled weapons. 
Gat, U. (Oak Ridge National Lab., TN (USA)); Engel, J.R.; Dodds, 
H.L. Oak Ridge National Lab., TN (USA). [1991]. 27p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC05- 
840R21400. From Annual meeting of the American Association for 
the Advancement of Science: earth science; Washington, DC 
(USA); 15-19 Feb 1991. Order Number DE91013512. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Molten Salt Reactor (MSR) option for burning fissile fuel 
from dismantied weapons is examined. It is concluded that MSRs 
are very suitable for beneficial utilization of the dismantled fuel. 
The MSRs can utilize any fissile fuel in continuous operation with 
no special modifications, as demonstrated in the Molten Salt Reac- 
tor Experiment. Thus MSRs are flexible while maintaining their 
economy. MSRs further require a minimum of special fuel prepara- 
tion and can tolerate denaturing and dilution of the fuel. Fuel 
shipments can be arbitrarily small, all of which supports nonprolif- 
eration and averts diversion. MSRs have inherent safety features 
which make them acceptable and attractive. They can burn a fuel 
type completely and convert it to other fuels. MSRs also have the 
potential for burning the actinides and delivering the waste in an 
optimal form, thus contributing to the solution of one of the major 
remaining problems for deployment of nuclear power. 19 refs. 


23108 


(CONF-8908221—Vol.1, pp. 34-56) UK contribution to 
CEGB-EPRI-CRIEPI program on seismic isolation. Austin, N.M. 
(National Nuclear Corp., Ltd., Warrington (England)); Hattori, S.; 
Rodwell, E.; Womack, G.J. Argonne National Lab., IL (United 
States). [1989]. From 1. international seminar on seismic base iso- 
lation for nuclear power facilities; San Francisco, CA (USA); 21-22 
Aug 1989. in Proceedings of the first international seminar on seis- 


mic base isolation for nuclear power facilities. 
Number DE90012645. Source: OSTI; NTIS; INIS. 
Over the last decade the concept of seismic isolation applied to 
nuclear power plants has generated a great deal of interest world- 
wide and a number of comprehensive reviews on the topic have 
been published. Understandably, most of the design and research 
and development (R and D) effort on seismic isolation has come 
from countries where larger magnitude earthquakes are an ever- 
present problem; e.g., Japan, USA, etc. In some areas of these 
countries seismic isolation may in fact present the only feasible de- 
sign solution for potential sites of Liquid-Metal-Cooled Reactors 
(LMR’s). This paper summarizes the test results obtained from a 
small scale seismic isolation system consisting of a laminated steel/ 
natural rubber bearing and a viscodamper. Dynamic characteristics 


375p. Order 
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of the system; e.g., stiffness and damping, were measured for a 
variety of loading conditions. The results are suitable for developing 
a mathematical model of the isolation system and providing data 
for use in the design of larger scale bearings and viscodampers. 


23109 (CONF-8908221—Vol.1, pp. 197-219) Design experi- 
ence of base-isolation system applied to a computer center 
building. Hasebe, Akiyoshi (Tohoku Electric Power Co., Sendai 
(Japan)); Kojima, Hideo; Tamura, Kazuo. Argonne National Lab., IL 
(United States). [1989]. From 1. international seminar on seismic 
base isolation for nuclear power facilities; San Francisco, CA 
(USA); 21-22 Aug 1989. In Proceedings of the first international 
seminar on seismic base isolation for nuclear power facilities. 
375p. Order Number DE90012645. Source: OSTI; NTIS; INIS. 

Design experience of a base-isolated new computer center of 
the Tohoku Electric Power Co. is described. This building after 
completion will be the largest isolated building in Japan with a total 
floor space of ~10,000 m?. High-damping laminated rubber bear- 
ings are used as the base-isolation devices. Lessons learned in 
this program are potentially beneficial in seismic base isolation 
studies for nuclear power plants. 


23110 (CONF-8908221—Vol.1, pp. 220-245) Design experi- 
ence on seismically isolated bulidings. Giuliani, G.C. (Studio 
Giuliani, Milano (Italy)). Argonne National Lab., IL (United States). 
[1989]. From 1. international seminar on seismic base isolation for 
nuclear power facilities; San Francisco, CA (USA); 21-22 Aug 
1989. In Proceedings of the first international seminar on seismic 
base isolation for nuclear power facilities. 375p. Order Number 
DE90012645. Source: OSTI; NTIS; INIS. 

This paper describes the practical problems associated with the 
structural design of a group of seismically isolated buildings now 
under construction in Ancona, Italy. These structures are the first 
seismically isolated buildings in Italy. Taking into account previous 
earthquakes, the structural design of these new buildings was per- 
formed according to an acceleration spectrum which was different 
from its Zone 2 seismic code and which provided protection for 
stronger ground motions. To minimize the cost of the structure, the 
buildings used ribbed plate decks, thus reducing the amount of 
material and the mass of the structures to be isolated. The design 
requirements, dynamic analysis performed, structural design, and 
practical engineering employed are reported in this paper. A com- 
parison between the costs of a conventionally designed and a 
base-isolated structure is also reported. The tests undertaken for 
certifying the mechanical properties of the isolators for both static 
and dynamic loads are also described, as is the full-scale dynamic 
test which is scheduled for next year (1990) for one of the com- 
pleted buildings. Lessons learned in this design effort are potentially 
applicable to seismic base isolation for nuclear power plants. 


23111 (CSNI-178) Bolling Water Reactor . Nuclear 
Energy Agency, 75 - Paris (France). 1991. 548p. (CONF-9010378— 
: International Workshop on Boiling Water Reactor Stability, 
Brookhaven, U (USA), 17-19 Oct 1990). Order Number 
DE91797106. Source: OSTI; NTIS (US Sales Only). 

With regard to technical understanding of the phenomena, the 
participants agreed that the causes of instability appear to be well 
understood, but there are many variables involved, and their corre- 
lation with instability conditions is not always certain. Most codes 
claimed to be capable of predicting oscillations and unstable condi- 
tions, based on post-test analyses of data from actual events, but 
there do not seem to be any blind predictions available which ac- 
curately predict an instability event before the actual test results 
are released. As a result, reactor owners have decided that the 
best course is to avoid, with sufficient margin, certain regions in 
the power-flow map where regions of instability are known to exist, 
rather than try to predict them very accurately. The meeting con- 
cluded that the safety significance of BWR instability is rather 
limited, and current estimates of plant risk do not show it to be a 
dominant contributor. This is because the installed plant protection 
systems will shut a reactor down when the oscillations exceed 
power limits, and any fuel damage which might occur will be 
localized and containable. However, it was also agreed that an in- 
stability event could increase uncertainties in the human error rate, 
because operators who have never seen an unstable reactor may 
take actions which are not necessarily the best for the particular 
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situation. In addition, although an instability event may not cause 
any harm to the public, it may cause some fuel failures, and these 
are certainly a concern to a reactor owner, for economic and radia- 
tion protection reasons. Finally, it was also agreed that BWR 
instability is certainly considered to be significant by the public, 
where acceptance of the technology would erode if a plant is per- 
ceived to be in an uncontrolled state, regardless of the actual risk 
inherent in the situation. 


23112 (DOE/DP-0084T) Restart of K-Reactor, Savannah 
River Site: Safety evaluation report. USDOE Assistant Secretary 
for Defense Programs, Washington, DC (USA). Office of the 
Deputy Assistant Secretary for Nuclear Materials. Apr 1991. 520p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91014933. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This Safety Evaluation Report (SER) focuses on those issues re- 
quired to support the restart of the K-Reactor at the Savannah 
River Plant. This SER provides the safety criteria for restart and 
documents the results of the staff reviews of the DOE and operat- 
ing contractor activities to meet these criteria. To develop the 
restart criteria for the issues discussed in this SER, the Savannah 
River Restart Office and Savannah River Special Projects Office 
staffs relied, when possible, on commercial industry codes and 
standards and on NRC requirements and guidelines for the com- 
mercial nuclear industry. However, because of the age and 
uniqueness of the Savannah River reactors, criteria for the 
commercial plants were not always applicable. In these cases, al- 
ternate criteria were developed. The restart criteria applicable to 
each of the issues are identified in the safety evaluations for each 
issue. The restart criteria identified in this report are intended to 
apply only to restart of the Savannah River reactors. Following the 
development of the acceptance criteria, the DOE staff and their 
support contractors evaluated the results of the DOE and operating 
contractor (WSRC) activities to meet these criteria. The results of 
those evaluations are documented in this report. Deviations or fail- 
ures to meet the requirements are either justified in the report or 
carried as open or confirmatory items to be completed and evalu- 
ated in supplements to this report before restart. 62 refs., 1 fig. 


23113 (DOE/ER/12900-2) Characterization of jet breakup 
mechanisms observed from simulant experiments of molten 
fuel penetrating coolant: Technical progress report, FY 1991. 
Jones, B.G. Illinois Univ., Urbana, IL (USA). Dept. of Nuclear Engi- 
neering. [1991]. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG07-89ER12900. Order Number 
DE91013700. Source: OSTI; NTIS; INIS; GPO Dep. 

At the beginning of FY 1991, the major components of the exper- 
iment apparatus had been constructed and transported to Argonne 
National Laboratory (ANL). The fluids to be used as fuel and 
coolant simulants had also been tentatively selected. Experimenta- 
tion began in FY 1991, with eight experiments being completed as 
of 4/22/91. In each each experiment, a single jet of molten Wood’s 
metal (a Bi-Pb-Sn-Cd alloy, melting point 70 3C) was poured into 
@ pool of room-temperature Freon-11 at atmospheric pressure. The 
interaction was photographed using high speed motion picture 
cameras. Eight additional experiments are planned for the remain- 
der of FY 1991. X-ray still or motion picture photography will be 
used in several. As a result of the work completed during the first 
seven months of FY 1991, data showing the variation of the jet 
breakup length with its initial velocity and diameter have been ob- 
tained. These data allow an evaluation of the applicability of 
breakup length correlations in the literature to jet penetration of a 
volatile liquid with high vapor generation. They also indicate the 
locations at which an X-ray beam should be placed to best photo- 
graph the breakup of the jet within the opaque melt/coolant/vapor 
mixture. A brief scaling analysis is given. It provides the rationale 
for the current test matrix. Following this is a description of the sta- 
tus of the experiment apparatus and procedures. Then a brief 
discussion of completed and planned experiments is given. Finally, 
the implications of the test results are discussed. 


23114 
K-reactor and the sensitivity of ECS delivery rate. Shaw, R.A. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). Apr 1991. 52p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 


(EGG-EAST-9623) Loss-of-pumping accident in the 
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AC07-761D01570. Order Number DE91014156. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An analysis of a loss-of-pumping accident (LOPA) in the Savan- 
nah River K-reactor has been performed using RELAPS. ECS was 
assumed to enter the system from only two systems in this case. 
No boiling occurred in the core during this calculation. Additional 
calculations were also performed in which the ECS delivery rate 
was reduced to various predetermined values. The results of those 
calculations indicated that the system could be adequately cooled 
with an additional 50% reduction in ECS delivery. A fuel tempera- 
ture excursion occurred when the ECS delivery rate was reduced 
to 10% of the baseline calculation. A calculation was also per- 
formed with the assumption that the operator failed to activate the 
ECS. That simulation resulted in fuel melting at approximately 940s 
(15.7 min). And finally, a comparison of the baseline results ob- 
tained using RELAP5 and the results of a comparable calculation 
using the TRAC code was pertormed. The results indicate good 
agreement between the codes. 5 refs., 15 figs., 3 tabs. 


23115 (EGG-NTA-9612-Rev.1) Advanced Test Reactor Criti- 
cal Facility safety analysis report five year currency review: 
Revision 1. Napper, P.R.; Carpenter, W.R.; Garner, R.W. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). May 1991. 80p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91014151. Source: OSTI; NTIS; INIS; GPO Dep. 

By DOE-ID Order 5481.1A, a five year currency review is re- 
quired of the Safety Analysis Reports of all ID or ID contractor 
operations having hazards of a type and magnitude not routinely 
encountered and/or accepted by the public. In keeping with this or- 
der, a currency review has been performed of the Advanced Test 
Reactor Critical Facility (ADTRC) Safety Analysis Report (SAR), Is- 
sue 003, 1990. The objectives of this currency review were to: 
evaluate the content, completeness, clarity of presentation and 
compliance with NRC Regulatory Guides and DOE Orders, etc., 
and evaluate the technical content of the SAR, particularly the 
Technical Specifications, and to evaluate the safety of continued 
operation of the ATRC. The reviewers concluded that although im- 
provements may be needed in the overall content, clarity, and 
demonstration of compliance with current orders and regulations, 
the safety of the ATRC is in no way compromised and no unre- 
viewed safety questions were identified. 6 figs., 3 tabs. 


23116 (ETDE-IT-91-26) Radiation protection on decomis- 
sioning of nuclear facilities: Problems, needs and 
perspectives. Conti, M. ENEA, Casaccia (Italy). Centro Ricerche 
Energia. 1990. 14p. (CONF-9006337—2: 3rd Italian-Yugoslav sym- 
posium on low level radiation archievements, concerns and future 
aspects, Plitvice (Yugoslavia), 11 Jun 1990). Order Number 
DE91769501. Source: OSTI; NTIS (US Sales Only). 

From 3. Italian-Yugoslav symposium low level radiation archieve- 
ments, concerns and future aspects; Plitvice, Yugoslavia (11-13 
June 1990). 

With increasing numbers of nuclear reactors now reaching the 
end of their useful life, the decommissioning problem is becoming 
more and more important. Decommissioning is defined as: actions 
taken at the end of a facility's useful lite to retire the facility from 
service in a manner that provides adequate protection for the 
health and safety of the decommissioning workers, the general 
public, and for environment; these actions can range from merely 
closing down the facility and a minimal removal of radioactive ma- 
terial coupled with continuing maintenance and surveillance, to the 
complete removal of residual radioactivity in excess of levels ac- 
ceptable for unrestricted use of the facility and its site. The above 
actions have been grouped in three major ‘stages’ of decommis- 
sioning in relation to the physical state of the plant and its 
equipment, to the surveillance, inspections and tests associated 
with that state. The intention of this paper is to analyze the activi- 
ties of the health physicist during the three most important phases 
which characterize the wole decommissioning of a nuclear installa- 
tion (they are planning, operating, final survey). 


23117 (GA-A-20344) Thermal analysis of the 450 MW(t) 
moduler high-temperature gas-cooled reactor under depres- 
surized conduction cooldown. Dunn, T.; Datta, K.; Kanbar, B.R. 
General Atomics, San Diego, CA (USA). Mar 1991. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 





AC03-89SF17885. (CONF-910739—-17: ASME/AIChE/ANS national 
heat transfer conference, Minneapolis, MN (USA), 26-31 Jul 1991). 
Order Number DE91013928. Source: OSTI; NTIS; INIS; GPO Dep. 
As a part of a recent plant cost reduction study, the Modular 
High-Temperature Gas-Cooled Reactor (MHTGR) design was 
reevaluated to improve its economic potential. Preliminary safety 
analyses were performed with a range of core configurations and 
core powers to ensure they met the MHTGR safety goals. Safety 
assessments were performed for selected off-normal events. The 
off-normal events were selected to be the most challenging events 
where all forced cooling is assumed lost with only the safety re- 
lated systems, structures and components assumed working. 
Based on plant cost study results an 84 column fuel core configu- 
ration at 450 MW(t) module power level was the recommended 
design. This paper discusses the results of the safety analysis for 
a_ selected off-normal event, the depressurized conduction 
cooldown with a small primary coolant leak. 3 refs. 9 figs. 


23118 (HAN-69034) Safety experience—Reactors and criti- 
cal facilities, January 1, 1957-December 31, 1957. Hanford 
Works, Richland, WA (USA). 20 May 1958. 23p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 
Order Number DE91015151. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Reactor operations and safety data for Hanford in 1957 are out- 
lined in this report. Information includes a short description of the 
reactor, operating time, number of personnel, number of accidents, 
and accident type. (SM) 


23119 (HAN-72993) Satety experience—reactors and criti- 
cal facilities, calendar year 1958. Hanford Works, Richland, WA 
(USA). 11 Aug 1959. 24p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO06-76RL01830. Order Number 
DE91015153. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Information on the operation of the Hanford reactors is included 
in this annual report. Topics include reactor type and description; 
operating time; personnel present; and number of accidents, star- 
tups, and scrams. (SM) 


23120 (HW-33200-E) Radiological Sciences Department 
report for month of September 1965. Parker, H.M. General Elec- 
tric Co., Richland, WA (USA). Hanford Atomic Products Operation. 
4 Oct 1954. 17p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO6-76RL01830. Order Number DE91015118. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Twenty-one informal, 5 Class 1 and 2 Class 2 radiation incidents 
were recorded. The general extent of contamination by ruthenium 
particles was essentially unchanged; one particle was located as 
far away as Pendleton, Oregon. A preliminary review of the particle 
hazard was prepared, and research and development was strongly 
directed toward a prompt solution of the more pressing phases. 
Radiological Engineering proposed changes that would lead to 
more economical use of evaporative capacity of Purex waste; in 
the adverse direction, percolation tests indicated the need for ex- 
pansion of crib capacity for Purex process. Also restrictive were 
results of tests on proposais to use raw cooling water in a reactor. 


23121 (INIS-mf—12196) Evaluation of results of Phase B of 
the German Risk Study for Nuclear Power Plants. Expert opin- 
ion made on behalf of the Schleswig-Holstein Ministry of 
Social Affairs, Health and Energy. Kernenergie. Fischer, B.; 
Hahn, L.; Sailer, M. Ministerium fuer Soziales, Gesundheit und En- 
ergie des Landes Schieswig-Holstein, Kiel (Germany, F.R.). Oct 
1989 86p. (In German). Order Number DE91507285. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The expert opinion summarizes and discusses the intermediate 
and the final results of Phase B of the German Risk Study. Em- 
phasis is placed on systems analyses and event scenarios, core 
mett-down scenarios and effects on the containment, failure of the 
containment and resulting source terms, radioactivity transport and 
consequences of accidents, multi-system emergencies and exter- 
nal disturbances, accident management and means of mitigation of 
damage. (DG). 


23122 = (INIS-mf-12839, pp. 55-62) The lesson of three mile 
island. Davisson, C. (Pennsylvania State Univ., University Park, 
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PA (USA). Dept. of Nuclear Engineering). Orszagos Oktatastech- 
nikai Koezpont, Veszprem (Hungary). Feb 1990. 364p. 
(CONF-8909434—: International conference on energy alterna- 
tives/risk education, Balatontuered (Hungary), 7-13 Sep 1989). In 
Proceedings of the International conference on energy alternatives/ 
risk education V. 2: Energy and risk. Order Number DE91633456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In March 1979 an accident occurred at the Three Mile Island 
Unit-2 facility. The events that led to the accident. the accident 
event sequence, the past-accident analysis and clean-up efforts 
are overviewed in order to assess now the accident occurred. The 
lessons learned from the analysis should be stressed to avoid fol- 
lowing a similar series of events in the future. These lessons 
should also influence new plant design. (R.P.) 5 refs. 


23123 (INIS-mf—12839, pp. 63-76) The lesson of Chernobyl. 
Marx, Gyoergy (Eoetvoes Lorand Tudomanyegyetem, Budapest 
(Hungary). Atomfizikai Tanszek). Orszagos Oktatastechnikai 
Koezpont, Veszprem (Hungary). Feb 1990. 364p. (CONF- 
8909434—: International conference on energy alternatives/risk 
education, Balatonfuered (Hungary), 7-13 Sep 1989). In Proceed- 
ings of the International conference on energy alternatives/risk 
education V. 2: Energy and risk. Order Number DE91633456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fuel, moderator, coolant, void coefficient and the physics of 
overmoderated reactor are overviewed, in order to understand all 
processes leading to the Chernobyl disaster in 1986. The overall 
structure of the Chernobylsk Unit 4 reactor is outlined. The 
sequence of events on 26 April 1986, is described. The environ- 
mental radionuclide release is shown, and the impacts on the 
environment in years after the accident are overviewed, in compar- 
ison with other nuclear accidents. The lessons learned from the 
Chernobyl disaster are evaluated briefly. (R.P.) 8 figs. 


23124 (INIS-mf—-12839, pp. 238-255) Comperative risks of 
energy systems. Niehaus, F. (international Atomic Energy 
Agency, Vienna (Austria). Div. of Nuclear Safety). Orszagos Ok- 
tatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 364p. 
(CONF-8909434—: International conference on energy alterna- 
tives/risk education, Balatontuered (Hungary), 7-13 Sep 1989). In 
Proceedings of the International conference on energy altematives/ 
risk education V. 2: Energy and risk. Order Number DE91633456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The acceptable levels of risk as suggested by regulatory authori- 
ties for various energies are treated, to find a better way for 
communication with the public in energy matter. A comparison of 
energy production risks is presented, including individual risks, fuel 
cycle risks, risks of several accidents. The criteria for the accept- 
ability of risks, and the costs associated with risk reduction are 
discussed. (R.P.) 22 refs.; 10 figs.; 4 tabs. 


23125 (INIS-SU-254, pp. 683) Features of solution of radio- 
chemical problems during Chernobyl accident response. 
Davydov, Yu.P. (AN Belorusskoj SSR, Minsk (Byelorussian SSR). 
Inst. Yadernoj Ehnergetiki); Voronik, N.1.;  Shatilo, N.N.; 
Vasilevskaya, T.V.; Klimenkova, |.V. AN SSSR, Moscow (USSR). 
Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoi Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BYELORUSSIAN SSRidecontamination; BYELORUS- 
SIAN SSR(transfrontier contamination; CHERNOBYLSK-4 
REACTOR‘reactor accidents; DECONTAMINATION; CHELATING 
AGENTS; EMERGENCY PLANS; RADIOACTIVE WASTE DIS- 
POSAL; RADIOCHEMISTRY; RADIOISOTOPES; RADIONUCLIDE 
MIGRATION 


23126 (JAERI-M-91-027) Investigation on Halden LWR 
ramp test by means of FEMAXbIli code (PWR version). Naka- 
mura, Jinichi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
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(Japan). Tokai Research Establishment): Furuta. Teruo: Ikeda, Hi- 
royuki: Mori, Kazuo. Japan Atomic Energy Research Inst.. Tokyo 
(Japan). Mar 1991. 42p. (in Japanese). Order Number 
DE91508058. Source: OST!: NTIS (US Sales Only): INIS. 

Some investigation on LWR ramp tests in high pressure loop at 
HBWR was carried out with PWR version FEMAXI-IIi code. The 
verification of FEMAXI-lIl PWR version was conducted by means 
of irradiation data of LWR ramp test at HBWR. Calculated results 
agreed well with the inpile data on creepdown, fuel diameter 
change and ridge height, except for those on fission gas release. 
Therefore, the validity of the application of FEMAXI-Ill PWR ver- 
sion to analyse the LWR ramp test in high pressure loop at HBWR 
was confirmed. The effects of pellet shape and burnup on fuel 
behavior during ramp test were also clarified. The effects of irradia- 
tion conditions at different type of reactors were investigated by 
means of FEMAXI-II! PWR version. It is revealed that ramp tests at 
commercial PWR conditions and HBWR conditions result in higher 
fuel center temperature and higher cladding hoop stress than that 
in the high pressure loop at HBWR. (author). 


23127 (JAERI-M-91-033) Evaluation report on SCTF Core-ll 
test S2-19: Quantitative evaluation of relation between degree 
of heat transfer enhancement due to radial power distribution 
and amount of increase of upward liquid flow rate during 
reflood in PWR-LOCA. Ohnuki, Akira (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Iwamura, Takamichi; Iguchi, Tadashi; Abe, Yutaka; Murao, Yoshio; 
Adachi, Hiromichi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1991. 78p. Order Number DE91508060. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experimental studies using Slab Core Test Facility (SCTF) have 
revealed that the heat transfer enhancement in higher power bun- 
dies is mainly governed by the radial power ratio in core during the 
reflood in PWR-LOCA. As a physical mechanism for the heat 
transfer enhancement, it can be considered from the experimental 
evidence that the increase of upward steam flow rate in a higher 
power bundle which is caused by the higher steam production rate 
in the bundle gives the higher upward liquid flow rate in the bundie 
and the increase of the liquid flow rate gives the heat transfer en- 
hancement. In order to develop a mechanistic model for the heat 
transfer enhancement based on this idea, the following relations 
should be identified quantitatively: (1) Relation between the steam 
production rate and the upward liquid flow rate, (2) Cross flow rate 
above the quench front and (3) Relation between the degree of 
heat transfer enhancement due to radial power ratio and the 
amount of increase of upward liquid flow rate. In this report, the 
above relation (3) was investigated experimentally as a step to de- 
velop the mechanistic model using the SCTF where the relation 
between the radial power ratio and the heat transfer enhancement 
has been made clear quantitatively. The degree of increase of heat 
transfer between two forced feed tests with the different flow rate in 
LPCI period was compared with the degree of heat transfer en- 
hancement under a radial power ratio in the previous SCTF tests. 
The two forced feed tests were performed under the condition with- 
out any significant two-dimensional hydraulic behavior in core. The 
ratio of the mass flow rate between the two tests was about dou- 
bie. (author). 


23128 (JAERI-M-91-040) Data report for ROSA-IV LSTF 
10% hot leg break experiment Run SB-HL-04. Kurita, Yutaka 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Nakamura, Hideo; Saeki, Hiroyuki. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 
133p. Order Number DE91508081. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Experimental data for the 10% hot leg break test, Run SB-HL- 
04, conducted on March 29, 1988 at the ROSA-IV Large Scale 
Test Facility (LSTF), are presented. This test was conducted as 
part of test series which studied the effect of break orientation on 
10% hot leg break transient, and represented a vertical upward 
break. Other two tests in this test series represented horizontal 
break and vertical downward break, respectively. The results of 
these tests were characterized by asymmetric loop responses, 
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flashing in the cold legs as well as upper downcomer, and conden- 
sation depressurization in the cold legs following injection of 
emergency core coolant (ECC) from accumulators. (author). 


23129 (JAERI-M—91-051) Implementation of reactor safety 
analysis code RELAP5/MOD3 and its vectorization on super- 
computer FACOM VP2600. Ishiguro, Misako (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Nemoto, Toshiyuki; Hiratsuka, Atsushi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1991. 76p. Order Num- 
ber DE91508095. Source: OSTI; NTIS (US Sales Only); INIS. 

RELAPS5/MODS is an advanced reactor safety analysis code de- 
veloped at Idaho National Engineering Laboratory (INEL) under the 
sponsorship of USNRC. The code simulates thermohydraulic phe- 
nomena involved in loss of coolant accidents in pressurized water 
reactors. The code has been introduced into JAERI as a part of 
the technical exchange between the JAERI and USNRC under the 
ROSA-IV Program. First, the conversion to FACOM (= FUJITSU) 
M-780 version was carried out based on the IBM version extracted 
from the original INEL RELAPS5/MOD3 source code. Next, the 
FACOM version has been vectorized for efficient use of new super- 
computer FACOM VP2600 at JAERI. The computing speed of 
vectorized version is about three times faster than the scalar. The 
present vectorization ratio is 78%. In this report, both the imple- 
mentation and vectorization methods on the FACOM computers 
are described. (author). 


23130 (KFK-4700) Satety-related LWR research. Annual re- 
port 1989. Kernforschungszentrum Karlsruhe GmbH (Germany, 
F.R.). Projektgruppe LWR-Sicherheit (PRS). Nov 1990. 296p. (in 
German). Order Number DE91507309. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main topics in this annual report 1989 are phenomena of 
heavy fuel damage and single aspects of a core meltdown acci- 
dent. The examined single aspects refer to aerosol behavior and 
fitter engineering and to methods for assessment and minimization 
of the radiological consequences of reactor accidents. Different 
contributions to selected, safety-related problems of an advanced 
pressurized-water reactor complete the topic spectrum. The annual 
report 1989 describes the progress of the research work wich was 
carried out in the area of safety research by institutes and depart- 
ments of the KfK, and on behalf of the KfK by external institutions. 
The individual contributions represent the status of work at the end 
of the year under review, 1989. (orig/HP). 


23131 (KFK}-1991-05/G) SMABRE - a dynamical model of 
the primary circuit for the code KARATE. Takacs, A.; Perneczky, 
L. Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics. Feb 1991. 39p. (In Hungarian). Order 
Number DE91639183. Source: OSTI; NTIS (US Sales Only); INIS. 

The primary code SMABRE is intended to serve time dependent 
thermohydraulic data for the detailed core calculation in the case of 
loss of coolant accidents and other transients in the KARATE sys- 
tem. A nodalization scheme with 4 loops was generated for the 
WWER-1000 type reactor. A pump blockage simulation is pre- 
sented, and it is shown how the input should be modified for 
calculating transients caused by a pump failure or a power change. 
(author) 8 refs.; 12 figs. 


23132 (KWU-R-914/008/82) Investigation of the behaviour 
of main coolant pumps at LOCA conditions. Final report. Kast- 
ner, W.; Seeberger, G. Siemens AG Unternehmensbereich KWU, 
Erlangen (Germany, F.R.). Reaktorentwicklung. Jun 1982. 129p. 
(In German). Contract BMFT RS 111. Order Number DE91507306. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The LOCA analysis for a PWR requires a model of the primary 
coolant pump behaviour under single- and two-phase flow condi- 
tions. For model verification a one-quarter and a one-fifth scale 
model of an axial main coolant pump were tested under steady- 
state and transient conditions over ranges typical for a 
PWR-LOCA. Effects of the pump behaviour on LOCA's were stud- 
ied by blowdown calculations, too. (orig.). 


23133 (LA-12012) Post-remedial action report for the Wa- 
ter Boller Reactor Site. Montoya, G.M. Los Alamos National Lab., 
NM (USA). May 1991. 44p. Sponsored by USDOE, Washington, 





DC (USA). DOE Contract W-7405-ENG-36. Order 
DE91013623. Source: OSTI; NTIS; INIS; GPO Dep. 

The TA-2 Water Boiler Reactor Decommissioning Project decon- 
taminated and decommissioned the Water Boiler Reactor, 
TA-2-1-122, at Los Alamos National Laboratory in Los Alamos, 
New Mexico, to provide reusable space at the TA-2 site and to 
eliminate the hazard of accidental intrusion into a contaminated 
structure. This report documents the radiological condition of the 
site after the decommissioning and decontamination between June 
1989 and April 1990. 7 refs., 3 figs., 5 tabs. 


23134 (LA-12049) TA-2 Water Boller Reactor Decommis- 
sioning Project: Final project report. Durbin, M.E. (ed.); 
Montoya, G.M. Los Alamos National Lab., NM (USA). Jun 1991. 
49p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. Order Number DE91013624. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This final report addresses the Phase 2 decommissioning of the 
Water Boiler Reactor, biological shield, other components within 
the biological shield, and piping pits in the floor of the reactor build- 
ing. External structures and underground piping associated with the 
gasgous effluent (stack) line from Technical Area 2 (TA-2) Water 
Boiler Reactor were removed in 1985-1986 as Phase 1 of reactor 
decommissioning. The cost of Phase 2 was approximately $623K. 
The decommissioning operation produced 173 m? of low-level solid 
radioactive waste and 35 m® of mixed waste. 15 refs., 25 figs., 3 
tabs. 


23135 (LA-UR-91-1779) Identification of human errors of 
commission using Sneak Analysis. Hahn, H.A.; deVries, J.A. Il. 
Los Alamos National Lab., NM (USA). [1991]. 22p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9109160—1: Human Factors Society (HFS) conference, 
San Francisco, CA (USA), 2-6 Sep 1991). Order Number 
DE91013378. Source: OSTI; NTIS; GPO Dep. 

Sneak Analysis was adapted for use in identifying human errors 
of commission. Flow diagrams were developed to guide the analyst 
through a series of questions aimed at locating sneak paths, sneak 
indications, sneak labels, and sneak timing. An illustration of the 
application of this methodology in a nuclear environment is given 
and a computerized tool to support Sneak Analysis is described. A 
nuclear power plant loss of coolant accident is used as the exam- 
ple of sneak analysis of reactor safety. 8 figs. 


23136 (NUREG—0675-Suppl.34) Satety Evaluation Report 
related to the operation of Diablo Canyon Nuclear Power 
Plant, Units 1 and 2 (Docket Nos. 50-275 and 50-323): Supple- 
ment No. 34. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation. Jun 1991. 348p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). Source: OSTI; NTIS; INIS; GPO. 

Supplement 34 to the Safety Evaluation Report for the applica- 
tion by Pacific Gas and Electric Company (PG&E) for licenses to 
operate Diablo Canyon Nuclear Power Plant, Unit Nos. 1 and 2 
(Docket Nos. 50-275 and 50-323, respectively) has been prepared 
by the Office of Nuclear Reactor Regulation of the US Nuclear 
Regulatory Commission. This supplement documents ‘the NRC 
staff review of the Long-Term Seismic Program conducted by 
PG&E in response to License Condition 2.C.(7) of Facility Operat- 
ing License DPR-80, the Diablo Canyon Unit 1 operating license. 
111 refs., 20 figs., 31 tabs. 


23137 (NUREG-1394-Rev.1) Emergency Response Data 
System (ERDS) implementation: Revision 1. Jolicoeur, J. Nu- 
clear Regulatory Commission, Washington, DC (USA). Office for 
Analysis and Evaluation of Operational Data. Jun 1991. 55p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
Source: OSTI; NTIS; INIS; GPO. 

The US Nuclear Regulatory Commission has begun implementa- 
tion of the Emergency Response Data System (ERDS) to upgrade 
its ability to acquire data from nuclear power plants in the event of 
an emergency at the plant. ERDS provides a direct real-time trans- 
fer of data from licensee plant computers to the NRC Operations 
Center. The system has been designed to be activated by the li- 
censee during an emergency which has been classified at an 
ALERT or higher level. The NRC portion of ERDS will receive the 
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data stream, sort and file the data. The users will include the NRC 
Operations Center, the NRC Regional Office of the affected plant, 
and if requested the States which are within the ten mile EPZ of 
the site. The currently installed Emergency Notification System will 
be used to supplement ERDS data. This report provides the mini- 
mum guidance for implementation of ERDS at licensee sites. It is 
intended to be used for planning implementation under the current 
voluntary program as well as for providing the minimum standards 
for implementing the proposed ERDS rule. 4 refs., 3 figs. 


23138 (NUREG—1407) Procedural and submittal guidance 
for the individual plant examination of external events (IPEEE) 
for severe accident vulnerabilities: Final report. Chen, J.T.; 
Chokshi, N.C.; Kenneally, R.M.; Kelly, G.B.; Beckner, W.D.; Mc- 
Cracken, C.; Murphy, A.J.; Reiter, L.; Jeng, D. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Safety Issue 
Resolution. Jun 1991. 79p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

Based on a Policy statement on Severe Accidents, the licensee 
of each nuclear power plant is requested to perform an individual 
plant examination. The pliant examination systematically looks for 
vulnerabilities to severe accidents and cost-effective safety im- 
provements that reduce or eliminate the important vuinerabilities. 
This document presents guidance for performing and reporting the 
results of the individual plant examination of external events 
(IPEEE). The guidance for reporting the results of the individual 
plant examination of internal events (IPE) is presented in NUREG- 
1335. 53 refs., 1 figs., 2 tabs. 


23139 (NUREG-1421) Regulatory analysis for the resolu- 
tion of Generic Issue 130: Essential service water system 
failures at multi-unit sites. Leung, V.; Basdekas, D.; Mazetis, G. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Jun 1991. 30p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 

The essential service water system (ESWS) is required to pro- 
vide cooling in nuclear power plants during normal operation and 
accident conditions. The ESWS typically supports component cool- 
ing water heat exchangers, containment spray heat exchangers, 
high-pressure injection pump oil coolers, emergency diesel genera- 
tors, and auxiliary building ventilation coolers. Failure of the ESWS 
function could lead to severe consequences. This report presents 
the regulatory analysis for GI-130, “Essential Service Water Sys- 
tem Failures at Multi-Unit Sites.” The risk reduction estimates, cost/ 
benefit analyses, and other insights gained during this effort have 
shown that implementation of the recommendations will significantly 
reduce risk and that these improvements are warranted in accor- 
dance with the backfit rule, 10 CFR 50.109(a)(3). 19 refs., 16 tabs. 


23140 (NUREG—1435-Vol.2) Status of safety issues at 
licensed power plants: Unresolved safety issues. Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation. May 1991. 219p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (USA). Source: OSTI; NTIS; 
INIS; GPO. 

As part of ongoing US Nuclear Regulatory Commission (NRC) 
efforts to ensure the quality and accountability of safety issue infor- 
mation, a program has been established whereby an annual 
NUREG report will be published on the status of licensee imple- 
mentation and NRC verification of safety issues in major NRC 
requirement areas. This report, the second volume of a three- 
volume series, addresses the status of unresolved safety issues 
(USIs) at licensed plants. The data contained in these NUREG re- 

are a product of the NRC's Safety Issues Management 
System (SIMS) database, which is maintained by the Project Man- 
agement Staff in the Office of Nuclear Reactor Regulation and by 
NRC regional personnel. The purpose of this report is to provide a 
comprehensive description of the status of implementation and ver- 
ification of the 27 safety issues designated as USIs and to make 
this information available to other interested parties, including the 
public. A corollary purpose of this NUREG report is to serve as a 
follow-on to NUREG-0933, “A Prioritization of Generic Safety 
Issues,” which tracks safety issues up until requirements are ap- 
proved for imposition at licensed plants. 3 figs., 4 tabs. 


ERA Vol. 16,No.9 115 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


23141 (NUREG—1435-Vol.3) Status of safety issues at li- 
censed power plants: Volume 3, Generic safety issues. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation. Jun 1991. 266p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (USA). Source: -OSTI; NTIS; 
INIS; GPO. 

As part of ongoing US Nuclear Regulatory Commission (NRC) 
efforts to ensure the quality and accountability of safety issue infor- 
mation, a program has been established whereby an annual 
NUREG report will be published on the status of licensee imple- 
mentation and NRC verification of safety issues in major NRC 
requirement areas. This report, the third volume of a three-volume 
series, addresses the status of generic safety issues (GSls) at li- 
censed plants. Volume 1 addressed the status of Three Mile Island 
Action Plan requirements and was published in March 1991. Vol- 
ume 2 addressed the status of implementation and verification of 
unresolved safety issues and was published in May 1991. The an- 
nual NUREG report will combine these three areas in a single 
volume to be published in late 1991. The data contained in these 
NUREG reports are a product of the NRC’s Safety Issues Manage- 
ment System (SIMS) database, which is maintained by the Project 
Management Staff in the Office of Nuclear Reactor Regulation and 
by NRC regional personnel. The purpose of this report is to pro- 
vide a comprehensive description of the status of implementation 
and verification of the 34 GSls and sub-issues that have been re- 
solved by the NRC and involve implementation of an action or 
actions by licensees. This NUREG report also serves as a follow- 
on to NUREG-0933, “A Prioritization of Generic Safety Issues,” 
which tracks safety issues up until a request for action by li- 
censees is issued by NRC. 3 figs., 6 tabs. 


23142 (NUREG/CP-0116-Vol.2, pp. 607-625) Changes in ad- 
sorber testing as a result of NRC generic information. Hayes, 
J.J. Jr. (Nuclear Regulatory Commission, Washington, DC (USA)). 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. Feb 1991. (CONF-900809-Vol.2: 21. 
Department of Energy/Nuclear Regulatory Commission (DOE/NRC) 
nuclear air cleaning conference, San Diego, CA (USA), 13-16 Aug 
1990). In Proceeding of the 21st DOE/NRC nuclear air cleaning 
conference. Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; 
INIS; GPO. 

Before a nuclear power plant can be licensed by the Nuclear 
Regulatory commission (NRC), it must demonstrate that, even in 
the event of a nuclear accident, the exposure to radiation of onsite 
and offsite individuals will remain within NRC regulations. One of 
the ways licensees limit such exposure is to incorporate into their 
plant design such engineered safety feature (ESF) systems as at- 
mospheric cleanup systems. Typically such a system contains 
impregnated activated charcoal adsorbers which remove radioio- 
dine. Licensees are required by their plant-specific technical 
specifications (TS) to demonstrate on a periodic basis that, at the 
end of its operating cycle, the charcoal is capable of removing ra- 
dioiodine with an efficiency sufficient to ensure performance 
equivalent to that assumed in the plant's Final Safety Analysis Re- 
port. The NRC conducted a study of operating nuclear power 
plants to determine what, if any, changes have been made to the 
technical specifications, test conditions, acceptance criterion for ad- 
sorber penetration and the test method for activated charcoal as a 
result of the issuance of NRC generic information in the form of 
Information Notices 86-76 and 87-32, NUREG/CR-4960, and EGG- 
CS-7653. The results of the study revealed that very few licensees 
have implemented the generic information and that few are 
contemplating utilizing it. Given the lack of implementation of ap- 
propriate testing of the charcoal, concerns, identified in earlier NRC 
studies regarding the capability of the charcoal to perform its in- 
tended function at its assumed efficiency, remain unchanged. 


23143 


(NUREG/CP-0116-Vol.2, pp. 626-634) USNRC regula- 
tory guidance tor engineered safety feature air cleaning 
systems. Bellamy, R.R. (Nuclear Regulatory Commission, King of 
Prussia, PA (USA)). Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. (CONF- 


900809-Vol.2: 21. Department of Energy/Nuclear Regulatory 


Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NRC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The need for clear, technically appropriate, and easily imple- 
mentable guidance for the design, testing, and maintenance of 
nuclear air cleaning systems has long been recognized. Numerous 
industry consensus standards have been issued and revised over 
the last 30 years. Guidance has also been published by the US Nu- 
clear Regulatory Commission in the form of regulations, regulatory 
guides, standard review plans, NUREG documents, and informa- 
tion notices. This paper will summarize the latest revisions to these 
documents and emphasize Regulatory Guide 1.52, Design, Testing, 
and Maintenance Criteria for Post-Accident Engineered-Safety- 
Feature Atmosphere Cleanup System Air Filtration and Adsorption 
Units of Light-Water-Cooled Nuclear Power Plants, which was last 
revised in 1978. The USNRC has undertaken a project to revise 
this regulatory guide, and the status of that revision is highlighted. 


23144 (NUREG/CP-0116-Vol.2, pp. 671-694) Mathematical 
models for changes in HEPA filter pressure drop caused by 
high air humidity. Ricketts, C.|. (Kernforschungszentrum Karlsruhe 
GmbH (West Germany)); Schneider, M.; Wilhelm, J.G. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. Feb 1991. (CONF-900809—Vol.2: 21. Department 
of Energy/Nuclear Regulatory Commission (DOE/NRC) nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). In 
Proceeding of the 21st DOE/NRC nuclear air cleaning conference. 
Volume 2, Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 
Possible high air humidities resulting from an accident in a nu- 
clear installation threaten the integrity of high-efficiency particulate 
air (HEPA) filter units in the facility air cleaning systems. Field sur- 
veys indicate that filter units continue to be exposed to adverse 
humidities in routine service despite the development of moisture 
countermeasures. One of the detrimental consequences of expo- 
sure to high air humidity is an increase in filter pressure drop (Ap). 
Reported failures due to a tearing of the filter medium partly result 
from elevated structural loadings imposed by Ap increases. The ex- 
tent to which filter Ap varies with airstream conditions can be used 
to help calculate safety margins for filter units during normai and 
upset operations as well as during postulated accidents involving 
high air humidity. Studies of humidity-related changes in pressure 
drop were carried out to help explain structural failures in routine 
service and to obtain the empirical data needed to numerically 
model flow dynamics in air cleaning systems under accident condi- 
tions. Tests were performed on full-scale fitter units under fog 
conditions and on samples of filter media at humidities up to 99% 
RH. Test results show that typical changes in Ap can be mathemat- 
ically modeled by a number of time functions having coefficients 
that can only be determined empirically. Regression analysis is 
used to establish the coefficients for specific filter units and dust 
loadings tested under the operating conditions of interest. Compari- 
son of measured and calculated increases in pressure drop for 
clean filter units under fog conditions show that good agreement 
can be obtained with coefficients determined as relatively simple 
functions of the airstream velocity and liquid water content. 


23145 (NUREG/CP-01 16-Vol.2, pp. 695-713) Optimization of 
air ducts for nuclear reactor power generation station. Hirao, 
Katsumi (Tokyo Electric Power Co. (Japan)); Yoshino, Hirokazu; 
Sonoda, Takayuki. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. (CONF- 
900809-Vol.2: 21. Department of Energy/Nuclear Regulatory 
Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NRC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

In the optimization study on the heating, ventilating and air condi- 
tions system in Nuclear Reactor Power Generation Station, proper 
arrangement of air ducts has been studied using the experimental 
and analytical investigation from a viewpoint of duct arrangement 
optimization. This study consists of two parts. Part | is optimization 
of air ducts in the corridors and Part li is optimization of air duct in 
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each room. In part |, from viewpoints of confinement of radioactive 
materials in facilities having possible radioactive contamination and 
improvement of thermal environment for workers, the authors have 
studied air ducts system in which fresh air is supplied to corridors 
and heat removal and ventilation for each room are performed by 
transferring air from the corridors, instead of current ducts system 
with supply duct to each room. In part Il, the condenser room with 
complex configuration and large space, and the electrical equip- 
ment room with simple space are selected for model areas. Based 
on these studies, experimental and analytical investigation (using a 
three-dimensional thermal hydraulic analysis) technique has been 
established, and the effective design method for duct arrangement 
of HVAC design has been veritied for Boiling Water Reactor Power 
Station. The air-duct arrangements optimized in this study are ap- 
plied to an Advanced Boiling Water Reactor Power Station in trial 
and reduction of the air-duct quantity is confirmed. 


23146 (NUREG/CP-0116-Vol.2, pp. 782-798) Efficiency and 
mass loading characteristics of a typical HEPA filter media 
material. Novick, V.J. (Argonne National Lab., IL (USA)); Higgins, 
P.J.; Dierkschiede, B.; Abrahamson, C.; Richardson, W.B.; Mon- 
son, P.R.; Ellison, P.G. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. Feb 
1991. (CONF-900809—Vol.2: 21. Department of Energy/Nuclear 
Regulatory Commission (DOE/NRC) nuclear air cleaning conter- 
ence, San Diego, CA (USA), 13-16 Aug 1990). In Proceeding of 
the 21st DOE/NRC nuclear air cleaning conference. Volume 2, 
Sessions 9-16. 480p. Source: OSTI; NTIS; INIS; GPO. 

The particle removal efficiency of the high-efficiency particulate 
air (HEPA) filter material used at the Savannah River Site was 
measured as a function of monodisperse particle diameter and two 
gas filtration velocities. the results indicate that the material meets 
or exceeds the minimum specified efficiency of 99.97% for all 
particle diameters at both normal and minimum operating flow con- 
ditions encountered at the Savannah River site. The pressure drop 
across the HEPA filter material used at the Savannah River site 
was measured as a function of particle mass loading for various 
aerosol size distributions. The pressure drop was found to increase 


linearly with the particle mass loaded onto the filters, as long as 
the particles were completely dry. The slope of the curve was 
found to be dependent on the particle diameter and velocity of the 
aerosol. The linear behavior between the initial pressure drop 
(clean filter) and the final pressure drop (loaded filter) implies that 


the filtration mechanism is dominated by the particle cake that 
rapidly forms on the front surface of the HEPA filter. This behavior 
is consistent with the high fittration efficiency of the material. 


23147 (NUREG/CP-0116-Vol.2, pp. 876-897) Containment 
venting sliding pressure venting process tor PWR and BWR 
plants. Eckardt, B. (KWU Group of Siemens AG, Offenbach (West 
Germany)). Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. Feb 1991. (CONF- 
900809-Vol.2: 21. Department of Energy/Nuclear Regulatory 
Commission (DOE/NRC) nuclear air cleaning conference, San 
Diego, CA (USA), 13-16 Aug 1990). In Proceeding of the 21st 
DOE/NAC nuclear air cleaning conference. Volume 2, Sessions 9- 
16. 480p. Source: OSTI; NTIS; INIS; GPO. 

In order to reduce the residual risk associated with hypothetical 
severe nuciear accidents, nuclear power plants in Germany as well 
as in certain other European countries have been or will be backfit- 
ted with a system for filtered containment venting. During venting 
system process design, particular importance is attached to the re- 
quirements regarding, for example, high aerosol loading capability, 
provision for decay heat removal from the scrubber unit, the 
aerosol spectrum to be retained and entirely passive functioning of 
the scrubber unit. The aerosol spectrum relevant for process de- 
sign and testing varies depending on aerosol concentrations, the 
time at which venting is commenced and whether there is an 
upstream wetwell, etc. Because of this the Reactor Safety Com- 
mission in Germany has specified that SnO. with a mass mean 
diameter of approximately 0.5 um should be used as an envelop- 
ing test aerosol. To meet the above-mentioned requirements, a 
combined venturi scrubber system was developed which comprises 
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a venturi section and a filter demister section and is operated in 
the sliding pressure mode. This scrubber system was tested using 
a full-scale model and has now been installed in 14 PWR and 
BWR plants in Germany and Finland. 


23148 (NUREG/CP-0116-Vol.2. pp. 986-987) Nuclear air 
cleaning programs in Hungary. Friedrich. V. (institute of |sotopes 
of the Hungarian, Budapest (Hungary)). Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1991. (CONF-900809-Vol.2: 21. 
Department of Energy/Nuclear Regulatory Commission (DOE/NRC) 
nuclear air cleaning conference, San Diego, CA (United States), 
13-16 Aug 1990). In Proceeding of the 21st DOE/NAC nuclear air 
cleaning conference. Volume 2, Sessions 9-16. 480p. Source: 
OSTI; NTIS; INIS; GPO. 

Short note. AIR CLEANING SYSTEMS/design; PWR TYPE 
REACTORS/air cleaning systems; ACTIVATED CARBON; 
AEROSOLS; DESIGN; AIR FILTERS; CONTAINMENT SYSTEMS; 
CONTROL ROOMS; DRYERS; HUNGARY: HYDROGEN; IM- 
PREGNATION; IN-SITU PROCESSING; OFF-GAS SYSTEMS; 
PERFORMANCE TESTING; RARE GASES; SCRUBBING; VENTI- 
LATION SYSTEMS 


23149 (NUREG/CR-4219-Vol.7-No.1, pp. 52-62) Crack-arrest 
technology. Dickson, T.L. (Martin Marietta Energy Systems, Inc., 
Oak Ridge, TN (USA)). Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Div. of Engineering; Oak Ridge National Lab., TN 
(USA). Mar 1991. DOE Contract AC05-840R21400. (ORNL/TM— 
9593-Vol.7-No.1). In Heavy-Section Steel Technology Program. 
Semiannual progress report for October 1989-March 1990. 98p. 
Source: OSTI; NTIS; INIS; GPO. 

Over the last several years, the Heavy Section Steel Technology 
(HSST) Program has conducted several fracture mechanics experi- 
ments on large specimens that produced  crack-arrest 
fracture-toughness values above 220 MPa.,/m, which is the limit 
imposed by the ASME Code and the limit included in the Issues on 
Pressurized Thermal Shock studies. It is therefore appropriate and 
timely to investigate the influence that these high crack-arrest data 
have on the integrity assessment of nuclear Reactor Pressure Ves- 
sels (RPVs). A review of the evolution of the Pressurized Thermal 
Shock (PTS) issue and current methods of analysis provides in- 
sight into the motivation for the HSST Program performing the 
large-specimen fracture mechanics experiments. During the early 
1970s, it was recognized that RPVs could be subjected to severe 
thermal shock as the result of a large-break loss-of-coolant acci- 
dent (LBLOCA). Analyses performed at that time indicated that 
thermal shock alone would not result in failure (through-wall crack- 
ing) of the vessel. However, a combination of pressure and a less 
severe thermal shock, the result of some postulated transieris, 
could result in vessel failure. In March 1978, such a transient oc- 
curred at the Rancho Seco nuclear power plant. As a result of 
these events, parametric PTS studies were undertaken. Because 
of the apparent need for and the existence of high-temperature 
crack-arrest capability, the NRC HSST Program and others began 
to investigate the effect of higher crack-arrest values on the proba- 
bility of failure and to determine if these values actually exist for 
prototypical RPV materials. This report describes the results of 
HSST Program large-specimen crack-arrest testing. 


23150 (NUREG/CR-5467) Risk-based inspection guide for 
Crystal River Unit 3 Nuclear Power Plant. Smith, B.W. (Pacific 
Northwest Lab., Richland, WA (USA)); Dukelow, J.S.; Vo, T.V.; 
Harris, M.S.; Gore, B.F.; Hunt, S.T. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Radiation Protection and 
Emergency Preparedness; Pacific Northwest Lab., Richland, WA 
(USA). Jun 1991. 67p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (USA). DOE Contract AC06-76RL01830. 
(PNL-7108). Source: OST]; NTIS; INIS; GPO. 

The Level 1 probabilistic risk assessment (PRA) for Crystal River 
Unit 3 (CR-3) has been analyzed to identify plant systems and 
components important to minimizing public risk, as measured by 
system contributions to plant core damage frequency, and to iden- 
tity the primary failure modes for these components. The report 
presents a series of tables, organized by system and prioritized by 
risk importance, which identify components associated with 98% of 
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the inspectable risk due to pliant operation. The systems ad- 
dressed. in descending order to risk importance are: Low Pressure 
Injection. AC Power, Service Water. Demineralized Water. High 
Pressure Injection. DC Power, Emergency Feedwater. Reactor 
Coolant Pressure Control, and Power Conversion. This ranking is 
based on the Fussell-Vesely measure of risk importance, i.e., the 
fraction of the total core damage frequency which involves failures 
of the system of interest. 3 rets., 9 figs.. 13 tabs. 


23151 (NUREG/CR-5526) Analysis of risk reduction mee- 
sures applied to shared essential service water systems at 
multi-unit sites. Kohut. P. (Brookhaven National Lab., Upton, NY 
(USA)); Musicki, Z.: Fitzpatrick, R. Nuclear Regulatory Commis- 
sion. Washington, DC (USA). Div. of Safety Issue Resolution: 
Brookhaven National Lab., Upton, NY (United States). Jun 1991. 
165p. Sponsored by Nuclear Regulatory Commission. Washington, 
DC (USA). DOE Contract AC02-76CH00016. (BNL-NUREG— 
52225). Source: OSTI: NTIS: INIS: GPO. 

This report summarizes a study performed by Brookhaven Na- 
tional Laboratory for the US Nuclear Regulatory Commission in 
support of the resolution of NRC Generic Issue 130. GI-130 is con- 
cerned with the potential core damage vulnerability resulting from 
failure of the emergency service water (ESW) system in selected 
muttipiant units. These muttiplant units are all twin pressurized wa- 
ter reactor designs that have only two ESW pumps per unit (one 
per train) backed up by a unit crosstie capability. This generic is- 
sue applies to seven US sites (14 plants). The study established 
and analyzed the core damage vulnerability and identified potential 
improvements for the ESW system. It obtained generic estimates 
of the risk reduction potential and cost effectiveness of each poten- 
tial improvement. The analysis also investigated the cost/benefit 
aspects of selected combinations of potential improvements. 4 
figs., 62 tabs. 


23152 (NUREG/CR-5546) An investigation of the eftects of 
thermal aging on the fire damageability of electric cables. 
Nowlen, S.P. (Sandia National Labs., Albuquerque, NM (USA)). 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Sandia National Labs., Albuquerque, NM (USA). May 
1991. 87p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (SAND- 
90-0696). Source: OSTI; NTIS; INIS; GPO. 

This report documents the findings of an experimental investiga- 
tion of the effects of thermal aging on the fire damageability of 
electric cables. Two popular types of nuclear qualified cables were 
evaluated. For each cable type, both unaged (i.e., new off the reel) 
and thermally aged samples were exposed to steady-state elevated 
temperature environments until conductor-to-conductor electrical 
shorting was observed. Plots of the time to electrical failure versus 
the exposure temperature were developed and thermal damage 
thresholds were determined. For one cabie type, the thermally 
aged cables were less vulnerable to thermal damage than were the 
unaged sampies as demonstrated by an increase in the thermal 
damage threshold for the aged samples, and an extended survival 
time at exposure temperatures above the damage threshold for 
aged samples compared to unaged samples. For the second ca- 
ble, the threshold of thermal damage was lowered somewhat by 
the aging process, an indication of an increased vuinerability to 
thermal damage due to aging. However, for the higher temperature 
exposures, no statistical difference between the damage times for 
aged and unaged cable samples was noted. For both cable types, 
the changes in the thermal damage threshold observed were not 
considered significant in terms of fire risk. 4 refs., 9 figs., 8 tabs. 


23153 (NUREG/CR-5565) The response of BWR Mark Ii 
containments to station blackout severe accident sequences. 
Greene, S.R. (Oak Ridge National Lab., TN (USA)); Hodge, S.A.; 
Hyman, C.R.; Tobias, M.L. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Safety issue Resolution; Oak Ridge 
National Lab., TN (USA). May 1991. 310p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). DOE Contract 
AC05-840R21400. (ORNL/TM—11548). Source: OSTI; NTIS; 
INIS; GPO. 

This report describes the results of a series of calculations con- 
ducted to investigate the response of BWR Mark 2 containments to 
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short-term and long-term station blackout severe accident se- 
quences. The BWR-LTAS, BWRSAR, and MELCOR codes were 
employed to conduct quantitative accident sequence progression 
and containment response analyses for several station blackout 
scenarios. The accident mitigation effectiveness of automatic de- 
pressurization system actuation. drywell flooding via containment 
spray operation, and debris quenching in Mark 2 suppression pools 
is assessed. 27 refs.. 16 figs., 21 tabs. 


23154 (NUREG/CR-5585) The high level vibration test pro- 
gram: Final report. Park. Y.J. (Brookhaven National Lab., Upton, 
NY (USA)): Curreri, J.R.; Hofmayer, C.H. Nuclear Regulatory Com- 
mission, Washington. DC (USA). Div. of Engineering; Brookhaven 
National Lab., Upton, NY (United States). May 1991. 477p. Spon- 
sored by Nuclear Regulatory Commission. Washington, DC (USA). 
DOE Contract AC02-76CH00016. (BNL-NUREG-—52240). Source: 
OSTI; NTIS: INIS; GPO. 

The US Nuclear Regulatory Commission (USNRC) and the Min- 
istry of International Trade and Industry (MITI) of Japan agreed to 
perform a test program that would subject a large scale piping 
mode! to significant plastic strains under excitation conditions 
greater than the design condition for nuclear power plants. The ob- 
jective was to compare the results of the tests with state-of-the-art 
analyses. Comparisons were done at different excitation levels 
from elastic to elastic-plastic to levels where cracking was induced 
in the test model. The vibration tests and post-test examination 
were carried out in Japan and input motion development and pre 
and post-test analysis were carried out in the United States. 3 
refs., 154 figs., 30 tabs. 


23155 (NUREG/CR-5611) Issues and approaches for using 
equipment reliability alert levels. Lofgren, E.V. (Science Applica- 
tions International Corp., McLean, VA (USA)); Gregory, S.H. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; Brookhaven National Lab., Upton, NY (USA); 
Science Applications International Corp., McLean, VA (USA). Jun 
1991. 135p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (BNL- 
NUREG-52251). Source: OST; NTIS; INIS; GPO. 

This report describes work accomplished to identify issues and 
approaches to establish alert levels for component reliability. Relia- 
bility alert levels are established on standby component counts of 
success and failure, where equipment demands are monitored and 
counted to ascertain if assumptions about acceptable reliability are 
likely to be correct. A Monte Carlo simulation was used to deter- 
mine the detection responses and false alarm rates of several alert 
level systems. The detection responses were obtained in response 
to a specified reliability degradation. Two of the alert systems were 
demonstrated with actual failure data on the Emergency Diesel 
Generator (EDG) for five plants. Burden and risk measures of ef- 
fectiveness were developed to compare different alert level 
schemes having different detection responses and false alarm 
rates. 7 refs., 32 figs., 6 tabs. 


23156 (NUREG/CR-5655) Submergence and high temper- 
ture steam testing of class 1E electrical cables. Jacobus, M.J. 
(Sandia National Labs., Albuquerque, NM (USA)); Fuerhrer, G.F. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Sandia National Labs., Albuquerque, NM (USA). May 
1991. 85p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (SAND- 
90-2629). Source: OSTI; NTIS; INIS; GPO. 

This report describes the results of high temperature steam test- 
ing and submergence testing of 12 different cable products that are 
representative of typical cables used inside containments of US 
light water reactors. Both tests were performed after the cables 
were exposed to simultaneous thermal and radiation aging, fol 
lowed by exposure to loss-of-coolant accident simulations. The 
results of the high temperature steam test indicate the approximate 
thermal failure thresholds for each cable type. The results of sub- 
mergence test indicate that a number of cable types can withstand 
submergence at elevated temperature, even after exposure to a 
loss-of-coolant accident simulation. 4 refs., 6 figs., 9 tabs. 


23157 (NUREG/CR-5706) Potential safety-related pump 
loss: An assessment of industry data: NRC Bulletin 88-04. 





Casada, D.A. (Oak Ridge National Lab., TN (USA)). Nuclear Regu- 
latory Commission, Washington, DC (USA). Div. of Engineering; 
Oak Ridge National Lab., TN (USA). Jun 1991. 41p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract ACO5-840R21400. (ORNL-6671). Source: OSTI; NTIS; 
INIS; GPO. 

This report documents the results of a study of the nuclear in- 
dustry’s response to NRC Bulletin 88-04. The work was conducted 
for the US Nuclear Regulatory Commission (NRC) Nuclear Plant 
Aging Research Program. All written correspondence between utili- 
ties and the NRC was reviewed and classified. Major pump 
vendors were interviewed to discuss their perspectives on low-flow 
degradation of pumps. Individual sites were visited to review the 
details of system design and procedural controls relative to the 
Bulletin issues. 2 refs., 7 figs., 3 tabs. 


23158 (NUREG/CR-5742-Vol.1) Feasibility assessment of a 
risk-based approach to technical specifications: Volume 1, Ex- 
ecutive summary. Atefi, B. (Science Applications International 
Corp., McLean, VA (USA)); Gallagher, D.W. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Operational Assess- 
ment; Science Applications International Corp., McLean, VA (USA). 
May 1991. 10p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). (SAIC—90/1400-Vol.1). Source: OSTI; 
NTIS; INIS; GPO. 

The first phase of the assessment concentrates on (1) identifica- 
tion of selected risk-based approaches for improving current 
technical specifications, (2) appraisal of characteristics of each 
approach, including advantages and disadvantages, and (3) recom- 
mendation of one or more approaches that might result in 
improving current technical specification requirements. The second 
phase of the work concentrates on assessment of the feasibility of 
implementation of a pilot program to study detailed characteristics 
of the preferred approach. The real time risk-based approach was 
identified as the preferred approach to technical specifications for 
controlling plant operational risk. There do not appear to be any 
technical or institutional obstacles to prevent initiation of a pilot pro- 
gram to assess the characteristics and effectiveness of such an 
approach. 2 tabs. 


23159 (NUREG/CR-5742-Vol.2) Feasibility assessment of a 
risk-based approach to technical specifications: Main report: 
Volume 2. Atefi, B. (Science Applications International Corp.., 
McLean, VA (USA)); Gallagher, D.W. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Operational Assessment; 
Science Applications International Corp., McLean, VA (USA). May 
1991. 82p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (USA). (SAIC—90/1400-Vol.2). Source: OSTI; NTIS; 
INIS; GPO. 

To assess the potential use of risk and reliability techniques for 
improving the effectiveness of the technical specifications to contro! 
plant operational risk, the Technical Specifications Branch of the 
Nuclear Regulatory Commission initiated an effort to identify and 
evaluate alternative risk-based approaches that could bring greater 
risk perspective to these requirements. In the first phase four alter- 
native approaches were identified and their characteristics were 
analyzed. Among these, the risk-based approach to technical spec- 
ifications is the most promising approach for controlling plant 
operational risk using technical specifications. The second phase of 
the study concentrated on detailed characteristics of the real time 
risk-based approach. It is concluded that a real time risk-based ap- 
proach to technical specifications has the potential to improve both 
plant safety and availability. 33 figs., 5 figs., 6 tabs. 


23160 (ORNL/M-1064) Large LOCA assessment of an early 
preconceptual design for the Advanced Neutron Source reac- 
tor. Fullwood, R.R. (Brookhaven National Lab., Upton, NY (USA)). 
Oak Ridge National Lab., TN (USA); Brookhaven Nationa! Lab., 
Upton, NY (USA). Mar 1991. 72p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91014943. Source: OSTI; NTIS; GPO Dep. 

Designing the Advanced Neutron Source (ANS) reactor at Oak 
Ridge National Laboratory (ORNL) draws on the set of prior experi- 
ence, and uses the best expert judgment to arrive a a trial design. 
The trial design is subjected to various evaluations to detect and 
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eliminate weakness, thereby enhancing the operability and mini- 
mizing risk. This report provides a preliminary and somewhat 
qualitative assessment of an early design concept regarding the 
probability of a large loss-of-coolant accident (LLOCA). The proba- 
bilities of pipe break are calculated for nominal schedules-40 and 
-80 pipe for the nominal 15.2- , 35.6-, and 61-cm pipes used in the 
reference design and for nominal schedules-40 and -80 pipe for 
nominal 61-cm-diam pipe used in a High Flux Isotope Reactor 
(HFIR)-like alternative. These calculations were performed with an 
adaptation of the Piping Reliability Analysis Including Seismic 
Events (PRAISE) code that had been cited by the US Nuclear 
Regulatory Commission in the revision of General design criterion 
4. PRAISE is a fracture-mechanics code in which the growth of 
pipe flaws is modeled as the result of stress cycles. When these 
flaws eventually grow to instability, pipe break occurs. The calcula- 
tions are based on assuming a constant stress-intensity factor 10 
times the threshold for crack growth. The correct stress-intensity 
factors, including residual and transient stress, must be calculated 
after the piping is designed in detail. The parameters for 304 L 
stainless steel were used in the calculations, and no attempt was 
made to analyze the break probability of the aluminum core pres- 
sure boundary tube. The LLOCA analysis used event trees that 
were time- dependent as the result of the use of leak, nondestruc- 
tive examination nondetection, and break probabilities obtained 
from the interactive code PRAISDPD, written or this purpose. Other 
probabilities used in the event trees were obtained from the HFIR 
probabilistic risk assessment. 42 refs. 


23161 (PS}92) Post-test-analysis and nodalization studies 
of OECD LOFT experiment LP-02-6 with Relap5/Mod2 cy36-02: 
International code assessment programme. Luebbesmeyer, D. 
(Paul Scherrer Inst. (PSI), Villigen (Switzeriand)). Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). Mar 1991. 178p. Order Number 
DE91639185. Source: OSTI; NTIS (US Sales Only); INIS. 
Experiment LP-02-6 was conducted on October 3, 1983. It was 
the first large-break loss-of-coolant accident (LOCA) simulation and 
the fourth experiment at all conducted in the Loss-Of-Fluid-Test 
(LOFT) facility at the Idaho National Engineering Laboratory under 
the auspicies of the OECD. This experiment, which was designed 
to meet requirements outlined by the USNRC as specified in the 
OECD LOFT Project Agreement, simulated 2 double-ended off-set 
shear of a commercial pressurized water reactor (PWR) main 
coolant inlet pipe coincident with loss of offsite power. Experiment 
LP-02-6 addressed the response of a PWR to conditions closely re- 
sembling a USNRC 'Design Basis Accident’ in that prepressurized 
fuel rods were installed and minimum US emergency coolant injec- 
tions were used. This report presents the results and analysis of 
nine post-test calculations of the experiment LP-02-6 by using ‘he 
RELAPS5/Mod2 cy36-02 computer code with different nodalization; 
these calculations have been performed within the International 
Code Assessment Program (ICAP). Starting with a ‘standard nodal- 
ization’ as more or less used by the code developers at EG+G, we 
have reduced the number of volumes and junctions as well as the 
number of radial zones in the fuel rods, for different nodalization 
studies. Generally, the code has calculated most of the thermohy- 
draulic parameters of the LOFT-experiment within an accuracy of 
approximately +-20%. For the cladding temperatures, these devia- 
tions are sometimes higher, but the code has never underpredicted 
the peak cladding temperatures significantly. Except for the 
cladding temperatures, only small discrepancies have been ob- 
served for the other main parameters of the results of runs using 
different nodalizations but reduced numbers of volumes and junc- 
tions usually have led to a decreased running time for the problem. 
The time behaviours of the cladding temperatures have been signif- 
icantly affected by the chosen nodalizations. (Abstract Truncated) 


23162 (SAND-90-1634) The PNC/SNL SERAPH advanced 
test reactor feasibility study. Harms, G.A. (Sandia National 
Labs., Albuquerque, NM (USA)); Pickard, P.S.; Kelly, J.G.; Wright, 
S.A.; Tanaka, Nobuo; Suo-Anttila, A.J. Sandia National Labs., Al- 
buquerque, NM (USA). May 1991. 232p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91014323. Source: OSTI; NTIS; INIS; GPO Dep. 

This study examined the feasibility of the Safety Engineering Re- 
actor for Accident Phenomenology (SERAPH), a research reactor 
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with the capability to perform a wide array of safety experiments 
important in the design of commercial nuclear reactors. The study 
proceeded in two phases. In Phase 1, the experimental needs were 
examined and a wide-ranging survey of many fuel/coolant options 
for the SERAPH driver reactor was done. In Phase 2, the most 
promising candidates identified in Phase 1 were studied in more 
detail. A reactor with heavy-water coolant, BeO-PuOz2 fuel matrix, 
and a standard pin geometry was found to have the required ex- 
periment capabilities while using relatively current technology. A 
reactor with helium coolant, BeO-PuO, fuel matrix, and a unique 
geometrical configuration was found to have significantly higher ca- 
pabilities but with greater technical risk. 5 refs., 34 figs., 36 tabs. 


23163 (UCRL-JC—107201) ARAC: A computer-based 
emergency-response dose-assessment service with global ap- 
plication potential. Sullivan, T.J. Lawrence Livermore National 
Lab., CA (USA). May 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9107114-1: 10. international System Safety Society (SSS) 
conference, Dallas, TX (USA), 18-22 Jul 1991). Order Number 
DE91013248. Source: OSTI; NTIS; GPO Dep. 

Over the past 17 years, the Lawrence Livermore National Labo- 
ratory’s Atmospheric Release Advisory Capability (ARAC) has 
developed and evolved a computer-based, real-time, radiological- 
dose-assessment service for the United States Departments of 
Energy and Defense. This service is built on the integrated compo- 
nents of real-time computer-acquired meteorological data, 
extensive computer databases, numerical atmospheric-dispersion 
models, graphical displays, and operational assessment-staff ex- 
pertise. The focus of ARAC is the off-site problem where regional 
meteorology and topography are dominant influences on transport 
and dispersion. Through application to numerous radiological acci- 
dents/releases on scales from small accidental ventings to the 
Chernoby! reactor disaster, ARAC has developed methods to 
provide emergency dose assessments from the local to the hemi- 
sphere scale. 19 refs., 5 figs. 


23164 (VTT-SYMP-—110, pp. 59-75) Use of expert systems 
in the structural safety assessment of of pressurized nuclear 
components. Jovanovic, A. (Staatliche Materialpruefungsanstalt 
(MPA) Universitaet Stuttgart, Stuttgart (Germany F.R.)); Sturm, D. 
Vattion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power plants. Vol. 2. 425p. Order Number 
DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes research currently performed at MPA 
Stuttgart on development of expert systems and application of arti- 
ficial intelligence methods and techniques, for structural safety 
assessment of power plant pressurized components. The research 
is done as an extension of preceding and existing large research 
programs of MPA, in the domain of structural safety of components. 
In this preceding research a waste amount of practical engineering 
knowledge and experience has been accumulated: development in 
the direction of Al-based systems is a way to use this knowledge 
more efficiently in future research and in the nuclear power plant 
practice. Applications on which the current research is focussed 
are expert systems applied for the leak-before-break analysis for 
the structural safety evaluation in high temperature regimes. 


23165 (VTT-SYMP-110, pp. 373-391) A prototype nuclear 
emergency decision making expert system. Chang, 
C. (institute of Nuclear Energy Research, Taiwan (China)); Shih, 
C.; Hong, M.; Yu, W.; Su, M.; Wang, S. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). in Artificial intelligence in nuclear 
power plants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A prototype of emergency response expert system developed for 
nuclear power plants, has been fulfilled by Institute of Nuclear En- 
ergy Research. Key elements that have been implemented for 
emergency response include radioactive material dispersion as- 
sessment, dynamic transportation evacuation assessment, and 
meteorological parametric forecasting. A network system consists 
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of five 80386 Personal Computers (PCs) has been installed to per- 
form the system functions above. A further project is still continuing 
to achieve a more complicated and fanciful computer aid integral 
emergency response expert system. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


23166 (SV-UE-91-5) R and D survey, systems and reliabil- 
ity. Sjoedin, J.O. Swedish State Power Board, Vaellingby 
(Sweden). 31 Oct 1990. 54p. (In Swedish). Order Number 
DE91793192. Source: OSTI; NTIS (US Sales Only). 

The vigour of Vattenfall’s R and D has up to now been a con- 
nection between technical expertness and consulting service in the 
overall field. Although the working terms will change with the organ- 
isation, that connection must not be lost. R and D must combine 
the overall view with a deeper knowledge within a more narrow 
field. In fact this deep knowledge, often gained through R and 
D-work, is a necessary condition for the overview. The following ar- 
eas of great importance and potential for development have been 
identified: “ New transmission line concepts. * New distribution line 
concepts. Both of these projects require study of insulation, short- 
circuit security and environmental impact. Amongst a great number 
of interesting project proposals, the following ones are given 
prominence to: * Diagnostic methods for insulation. * Statistical co- 
ordination of insulation. * Computational methods for the study of 
systems and reliability. “ Expert systems applications. (au). 


23167 (SV-UE-91-12) Applications in power systems de- 
veloped in the artificial intelligence (Al) field. Forsman, T.; 
Jaegerstaahl, R. Swedish State Power Board, Vaellingby (Swe- 
den). 25 Jan 1991. 37p. (in Swedish). Order Number DE91793195. 
Source: OSTI; NTIS (US Sales Only). 

This report gives present state of the art of the knowledge Base 
Systems technology in the application of power systems. Swedish 
State Powerboard has less, compared to other Nordic Power- 
boards, developed application in this fields and it seems until today 
be correct. State of the art, in the middle of the 80s of this tech- 
nique, to solve problems was not equal to the expectations, but 
now we can see a breakthrough. A concentration at this technique 
seems to be both urgent and defendable. The result of the survey 
in the present Al field inside the company will notify that just a 
handful of people have been engaged in the technique. These 
people have worked in only a few of the companies different re- 
gions and departments. To face the new technique the company 
must very cleraly make an effort to cover this fieki. Therefore we 
suggest that an Intelligent centre of a least three to five persons 
will be established and located, most likely at the Royal Institute of 
technology. This centre will, except for their own projects, also be a 
platform for education and information for the company. Some ex- 
amples of important R and D projects are aiso listed in this report. 


2402 Power System Networks, Transmission and 
Distribution 


23168 (DOE/BP/94047-T1) Ac electrostatic field study: Fi 
nal report, [January 3, 1989-May 10, 1990]. Lebby, G.L. North 
Carolina Agricultural and Technical State Univ., Greensboro, NC 
(USA). Dept. of Electrical Engineering. 28 Aug 1990. 130p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
BI79-89BP94047. Order Number DE91013514. Source: OSTI; 
NTIS; GPO Dep. 

The phenomenon of fast transients propagating to the outer 
sheath of a gas insulated substation (GIS) during switching and 
disconnect operations as well as the distortion of the electric field 
gradient around an electric transmission line in the presence of 
field measuring equipment are examples of electrostatic and elec- 
tromagnetic field problems that are very much on the minds of both 
power engineers and maintenance personnel alike. Maintenance 
personne! working on high voltage equipment want to know the ar- 
eas that have the highest electric field strength gradients and they 
want to reduce the risk of being shocked when touching a conven- 
tionally 60 Hz grounded GIS enclosure due to fast transients 
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initiated by faults and switching operations. In studying these 
phenomena during the performance period of this grant, tower con- 
figurations for the electric field strength gradient measurements 
were tested with the ESURF3D program acquired from BPA and 
gas insulated substation test pole (GISTP) models were tested 
using the Alternative Transients Program (ATP) version Electro- 
magnets Transients Program (EMTP). The results of these two 
modeling paradigms are presented in this report not as the last 
word on these subjects, but as a couple of the many ways one can 
approach two classical electromagnetic waves problems. 19 refs., 
13 figs., 3 tabs. 


23169 (ENEL-RAPP-—91-102) UIEAEC-868-specified flicker 
meters in presence of fluctuating network-harmonics- 
generated flicker. Pioltini, G. Ente Nazionale per l’Energia 
Elettrica, Milan (Italy). 1991. 55p. (In Italian). Order Number 
DE91508840. Source: OSTI; NTIS (US Sales Only). 

Flicker, normally caused by variations in the absorption of distri- 
bution network loads, can be brought on even by non-linear 
impedance loads which, when inserted into the network, generate 
network frequency harmonic components. In fact, the presence of 
a harmonic rate which varies with time, leads to a variation in the 
effective value of the distributed voltage, and consequently, even in 
the luminosity of the incandescent lamps fed by that voltage. This 
report analyzes the peculiarity of flicker produced by fluctuating 
harmonics. It describes a method to measure harmonics-produced 
flicker, and the use of an ENEL (the Italian National Electricity 
Board) flicker meter designed according to UIE specifications. 
Comparison of the performance of this device is made with that of 
the BOCONSULT (italy) produced device. 


23170 (SV-UE-91-11) Investigation of the technical posi- 
tion in the area Power transformers. Tapper, M. Vattenfall 
Utveckling AB, Aelvkarieby (Sweden). 17 Oct 1990. 17p. (in 
Swedish). Order Number DE91793196. Source: OSTI; NTIS (US 
Sales Only). 

Since the power transformer is regarded as a ‘completed 
product’ there is no revolutionary improvements to expect. The de- 
velopment which is made is to optimize and refine the technique. 
Examples of development projects is: * Foil winding for high volt 
age windings, * SF¢-insulated transformers, “ Amorphous core 
materials, * New method for monitoring. It is very important even in 
the future that Vattenfall keeps a high knowledge level within this 
area and is participating in testing new technique in order to be 
able to hold a transformer number with the best possible reliability 
and efficiency. (au). 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 23156, 23168 


23171 (ETDE-IT-91-39) Wind action on overhead power 
cables: ENEL (italy) research. Nicolini, P.; Paoli, P.; Tavano, F. 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 1990. 18p. (in 
Italian). (CONF-9010390—1: 1. convegno nazionale di ingegneria 
del vento, Firenze (Italy), 28 Oct 1990). Order Number 
DE91508831. Source: OSTI; NTIS (US Sales Only). 

From 1. convegno nazionale di ingegneria del vento; Firenze, 
Italy (28-30 Oct 1990). 

Wind action on overhead power cables is a determining factor in 
the designing of transimission lines and power stations especially 
in areas such as southern Italy where ice doesn't represent a 
serious problem. ENEL (Italian National Electricity Board) is partici- 
pating in international research programs on overhead line wind 
effects. The studies involve not only the factor of wind velocity, but 
also other factors which can have a significant impact even in 
moderate winds such as wind vibrations and temperature of con- 
ductors. This paper provides a panorama of ENEL’s research 
activities, the results of which are intended to be used as a basis 
for a new Italian design normative. 


23172 (SV-UE-91-8) State of the art. Power cables. Grape, 
U. Swedish State Power Board, Vaellingby (Sweden). 30 Oct 1990. 
19p. (In Swedish). Order Number DE91793194. Source: OSTI; 
NTIS (US Sales Only). 


Although, in principal, experienced technology is used for today’s 
power cables the design is developed continuously. Among insulat- 
ing materials in use XLPE (crosslinked polyethylen) is increasing 
for AC networks of various voltage levels. Problems with water 
treeing is much discussed since failures have occurred, especially 
in medium voltage cable of old design. New materials, retardant to 
water treeing, are studied as well as a watertight cable design. 
XLPE cables have been developed for higher and higher voltage 
levels and is now fully established for systems voltages up to and 
including 245 kV. There are a number of XLPE cables in operation 
at even higher voltages. Within a few years it is expected that suffi- 
cient experience will be available to consider XLPE cable fully 
reliable also for 400 kV system voltage. With 'Fennoskan’, the 
HVDC connection between Sweden and Finland, the development 
of mass impregnated cables has reached a high technical level. 
Conversion of OH-lines into buried cables is a potential future use 
of power cables. Another possible development is transmission and 
distribution networks using DC. Existing oil filled and mass impreg- 
nated cables are not ideal in all respect for this application. 
Polymer insulation adopted for DC would be a worthful comple- 
ment. R and D performed by Vattenfall should contain studies of 
insulating materials in order to control water treeing and to achieve 
new applications of cables with polymer insulation. Other important 
fields are test procedures, predictive maintenance, cables adopted 
for future distribution systems and HVDC cables for high transmis- 
sion power. (au). 


2404 Health and Safety 
Refer also to citation(s) 23168, 24316 


2407 Economic, industrial, and Business Aspects 
Refer also to citation(s) 23327 
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2501 Magnetic 


23173 (ANL/CP-73359) Design and fabrication issues for 
small-scale SMES. Hull, J.R. (Argonne National Lab., IL (USA)); 
Schoenung, S.M.; Paimer, D.N.; Davis, M.K. Argonne National 
Lab., IL (USA). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. Contract 85265. 
(CONF-910635—1: Cryogenic engineering conference and interna- 
tional cryogenic materials conference, Huntsville, AL (USA), 11-14 
Jun 1991). Order Number DE91014008. Source: OSTI; NTIS; 
GPO Dep. 

Coil-scaling and structural-force calculations for small-scale 
solenoidal and toroidal superconducting magnetic energy storage 
(SMES) systems are presented. The efficiency of the refrigeration 
system is estimated as a function of mechanical support, insula- 
tion, and power-lead thermal losses. Required high-temperature 
superconductor (HTS) properties are compared to properties of 
presently available materials or those expected to evoive in the 
near term. Potential applications are described for small-scale 
SMES, and these applications will significantly increase when 
HTSs can be used. 28 refs., 6 figs., 1 tab. 


2506 Thermal 
Refer also to citation(s) 23327 


23174 (PNL-SA-18294) Opportunities for thermal energy 
storage in electric utility applications. Drost, M.K.; Somasun- 
daram, S.; Brown, D.R.; Antoniak, Z.!. Pacific Northwest Lab., 
Richland, WA (USA). Jan 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
910568-3: 5. international conference on thermal energy 
(TES), The Hague (Netherlands), 13-16 May 1991). Order Number 
DE91013716. Source: OSTI; NTIS; GPO Dep. 

This paper presents an engineering and economic evaluation of 
using thermal energy storage (TES) with coal-fired conventional 
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and combined-cycle power plants. The use of thermal energy stor- 
age can substantially improve the economic attractiveness of 
meeting intermediate loads with coal-fired power generation. The 
results of the study show that the use of nitrate salt TES reduced 
the levelized cost of power by between 5% and 24%, depending 
on the operating schedule. 3 refs., 1 figs., 2 tabs. 


2509 Batteries 
Refer also to citation(s) 23649 


23175 (CONF-901294—Absts., pp. 169-172) Development of 
intermittent flow redox battery. Tsuda, |. (Electrochemical Labo- 
ratory, Tsukuba (Japan)); Kurokawa, K.; Nozaki, K.; Wada, Y. 
Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (In 
Japanese). From 1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint conference; 
Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Reduction of shunt loss and pumping power for circulation of an 
electrolyte are important factors for the low duty operation of a re- 
dox flow battery, especially for application in photovoltaic systems. 
To achieve this, an intermittent flow redox battery is proposed. Its 
design is such that electrolyte circulating pump is stopped under a 
low charge or discharge current condition, and when that occurs 
the battery is operated by the active material solution stored in the 
battery cells. Also, the path of shunt current is disconnected when 
the electrolyte circulation is stopped. This paper presents the devel- 
opment of the intermittent flow redox battery, the basic structure, 
the design and the the result of basic experiment. The intermittent 
flow redox battery for trial was manufactured, and charge and dis- 
charge experiments were conducted. 6 refs., 7 figs., 3 tabs. 


23176 (EGG-EP-9296) Laboratory testing of the dual trac 
tion battery GC12V100. Hardin, J.E. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Jan 1991. 30p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91012743. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to describe testing performed on 
two groups of Johnson Controls GC12V100 batteries connected in 
a series parallel arrangement. The Soleq Corporation proposed the 
concept of two or more parallel strings of batteries for powering an 
electric van and has in fact implemented it in one or more vehicles. 
The concept of parallel batteries has as its objectives (1) the ability 
to use 12 volt modules while maintaining a reduced current draw 
for each parallel string of modules and (2) increased reliability. The 
expectation of increased reliability is based on the presumption that 
one battery string could provide a “limp home” capability for an 
Electric Vehicle (EV) if the other string failed during vehicle opera- 
tion. This concept has not been widely used in prior EV designs, 
and certain problems were anticipated in the use of a single bat- 
tery charger to charge parallel strings of batteries. A relatively 
simple test series was planned to evaluate the feasibility of this ap- 
proach. 1 ref., 15 figs., 2 tabs. 


23177 (ENET-8300636/1) Polypyrrole and the problems of 
& polymer-polymer battery: Literature review. Mueller, K. (Bat- 
telle Memorial inst., Geneva (Switzerland)). Bundesamt fuer 
Energiewirtschaft, Bern (Switzerland). Nov 1989. 36p. Order Num- 
ber DE91505863. Source: OSTI; NTIS (US Sales Only); ENET, 
Elfenauweg 29, CH-3003 Bern (CH). 

Short Communication 


23178 (SAND~90-2112) Feasibility study of a 200 ampere 
battery. Baldwin, A.R. Sandia National Labs., Albuquerque, NM 
(USA). Jun 1991. 55p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91014673. Source: OSTI; NTIS; GPO Dep. 

The results of a Sandia National Laboratories program to design 
and develop a high-current thermal battery for the Hypersonic 
Weapons Technology Program are presented. The feasibility of a 
200 A, 150 s, 12 Vde primary battery was demonstrated under am- 
bient conditions. New header feedthrough design concepts were 
used, and new internal current collectors and internal power leads 
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were considered. The Li(Si)/LIBr-LiCI-LiF/FeS. electrochemical 
system has shown exceptional performance at the high-current op- 
eration conditions. A high-rate Zinc/Silver Oxide secondary cell was 
also evaluated, and the results are presented in this report. These 
cells exhibited excellent high-rate discharge performance. 5 refs., 
19 figs., 8 tabs. 


29 ENERGY PLANNING AND POLICY 


23179 (EFI-TR-3758) Norway as an energy nation/energy 
supplier in Europe: Needs for research, development and ex- 
position. Johannesen, A. Energiforsyningens Forskningsinstitutt 
A/S, Trondheim (Norway). Oct 1990. 47p. (In Norwegian). Order 
Number DE91793189. Source: OSTI; NTIS (US Sales Only). 

The report discusses and systematizes problems with relevance 
to the topic "Norway as an energy nation/energy suppliers in Eu- 
rope”, and formulates on this basis proposals for further research, 
development and exposition efforts within the field system analysis. 
Based on the prevailing energy-political views and considerations 
associated with the choice of time horizon and degree of detailing, 
research, development and exposition task proposals are 
launched, with reference to three different points of view in ap- 
proaching the national problems: "Norway as a segment”, "Norway 
in Scandinavia” and "Norway in Europe”. 7 figs., 2 tabs. 


23180 (INIS-mf-12872) Energy in Canada: A background 
paper. Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). Nov 1987 161p. Order Number DE91639644. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This discussion paper was prepared by the Department of En- 
ergy, Mines and Resources Canada to provide information about 
Canada's resource potential, the contribution of energy to the 
Canadian economy, Canada’s place in the world energy market, 
and the outlook for the development of Canadian energy re- 
sources. In addition, it provides background information on issues 
such as: energy and the environment, energy security, Canadian 
ownership of energy resources, energy R and D, and energy con- 
servation. Finally, it concludes with an indication of some of the 
key challenges facing the energy sector. The paper is intended to 
inform the public and to serve as a reference document for those 
participating in the review of Canada’s energy options. The paper 
was prepared before Canada and the U.S. agreed in principle on a 
free trade agreement (FTA) and does not include a discussion of 
the FTA or its potential impacts on the energy sector. 


23181 (NEI-NO-121) The Norwegian Petroleum Directorate 
- Annual report 1989. Oljedirektoratet, Stavanger (Norway). 1990 
134p. (In Norwegian). Order Number DE91793097. Source: OSTI; 
NTIS (US Sales Only). 

The following main topics are covered in this annual report: The 
activity on the Norwegian continental shelf, including exploration 
drilling, fields under consideration, fields under development and 
fields in productions; The petroleum resources; Safety and working 
environment in the petroleum sector; Petroleum economy; Special 
expositions and projects; Intemational cooperation; Statistics and 
surveys. A special incident occured on the Norwegian shelf in 
1989, which illustrates the geological and technological challenges 
that Norway is confronted with in the search for new petroleum re- 
sources. It refers to the problems that arose in the company Saga 
Petroleum's high pressure well 2/4-14 in the beginning of the year, 
when contact with, and control of the well was lost. The accident 
made it necessary to drill the first relief well on the Norwegian 
shelf. These problems required considerable personnel efforts from 
the Petroleum Directorate throughout most of the year. 


2901 Energy Analysis and Modeling 


23182 (SV-UV-91-4) Exergy analysis for an integrated 
gasification combined cycle plant. Schmidt, Tova. Swedish State 
Power Board, Vaellingby (Sweden). 31 Jan 1991. 73p. (in 
Swedish). Order Number DE91793197. Source: OSTI; NTIS (US 
Sales Only). 

Examination paper. 





The Swedish State Power Board 'Vattenfall’ is planning to build a 
new power plant in Brofjorden, Sweden. Residual oil from the 
Scanraff refinery in Lysekil is to be used for fuel. The oil will be 
gasified to a combustible gas, which then is burned in a gas tur- 
bine combined with a steam turbine, a so called combined cycle. In 
these thesis, an exergy analysis of the Brofjorden Power Plant has 
been performed. The results show that the overall exergy efficiency 
is approximately the same as the thermal efficiency of Brofjordens 
power pliant, 42% and 44% respectively. However, when it comes 
to the losses in the process, the results from the exergy analysis 
are quite different from the energy analysis. The energy analysis 
shows that the largest losses are due to the exhaust gases and 
the cooling water. The exergy analysis, on the other hand, shows 
very small losses with these streams. Instead most of the exergy 
losses are made within the process, where exergy destruction 
takes place due to irreversibilities. As much as 54% of the exergy 
in the fuel is destroyed within the process, while only 4% is lost by 
the exhaust gases and the cooling water. The largest exergy de- 
structions appear in the gasifier, 12.8%, and the gas turbine, 
26.1%. In these plant components the exergy is destroyed due to 
chemical reactions. In order to decrease the exergy destruction, 
the reaction conditions have to be changed. A controlling factor is 
the reaction temperature. The exergy analysis also shows that heat 
exchange is an exergy destructing process. Here the exergy effi- 
ciency can be increased by decreasing the temperature difference 
between the hot and the cold side. Another plant component with 
low exergy efficiency is the air separation plant. The exergy analy- 
sis shows that exergy is mainly lost within the process, and here 
steps should be taken to increase the overall efficiency of Brofjor- 
dens Power Plant. (au). 
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23183 (CONF-9109191—1) Increasing the pool of trans- 
portation engineers. Bronzini, M.S. (Oak Ridge National Lab., TN 
(USA)); Mason, J.M.; Tarris, J.P.; Zaki, E. Oak Ridge National 
Lab., TN (USA). 9 May 1991. 9p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract ACO5-840R21400. From 61. annual 
meeting of the Institute of Transportation Engineers; Milwaukee, WI 
(USA); 22-25 Sep 1991. Order Number DE91014540. Source: 
OSTI; NTIS; GPO Dep. 

This paper reports on the NCHRP 20-24(3) project entitled, “Ex- 
panding the Civil Engineering Pool.” The research has documented 
practices, receptions, and attitudes in the career-choice 
decision-making process. Information was collected from state 
transportation agencies and approximately 200 college/university 
civil and civil engineering technology departments in the United 
States. The identified programs range from Kindergarten through 
12; they predominately address the junior and senior high school 
age groups. Many of these programs target underrepresented 
groups. However, in comparison to the numerous “general” pro- 
grams, few specific civil engineering orientation programs exist. A 
series of focus group interviews identified attitudes and expecta- 
tions concerning engineering as a career alternative. A marketing 
research team conducted the sessions with junior/senior high 
school students, college students, parents, teachers, guidance 
counselors, college faculty, and practicing civil engineers. This 
technique yielded insights into the motivations and perceptions 
necessary for a successful marketing program. The recommended 
action plans/strategies address public awareness, student reten- 
tion, and curriculum modifications for Kindergarten through 12, 
pre-college, and college students. 4 tabs. 


23184 (DOE/ER-0476) Science and Engineering Research 
Semester (SERS) for undergraduate students: Program de- 
scription and application. USDOE Office of Energy Research, 
Washington, DC (USA). Dec 1990. 30p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91014928. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE), through the Science and 
Energy Research Semester (SERS), provides unique research op- 
portunities for upper-level undergraduate students at six national 
laboratories, which have established Science Education Centers. 
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At each Science Education Center, SERS participants have the op- 
portunity to become involved in “hands-on” research working with 
scientific teams engaged in long-range investigations and using ad- 
vanced facilities/equipment. SERS research opportunities are 
available in biomedicine, chemistry, materials science, engineering, 
physics, environmental science, geoscience, mathematics, com- 
puter science, artificial intelligence, energy systems, and waste 
technology. SERS participates follow a program with three basic el- 
ements: (1) participation in ongoing national energy-related 
research; (2) training and experience in the operation of sophisti- 
cated, state-of-the-art equipment and instruments; and (3) 
seminars, workshops, and coursework designed to supplement the 
laboratory research experience. 


23185 (DOE/NV/10384-62) Archaeological data recovery at 
drill pad U19ay, Nye County, Nevada. Lockett, C.L. (comp.). 
Nevada Univ., Reno, NV (USA). Desert Research Inst. Jul 1991. 
99p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC08-85NV10384. Order Number DE91014524. Source: OSTI; 
NTIS; GPO Dep. 

Since the early 1960s, Pahute and Rainier mesas, situated in 
the northwestern portion of the Nevada Test Site, southern Nye 
County, Nevada, have been used by the US Department of Energy 
(DOE) and the US Department of Defense for nuclear weapons 
testing. In compliance with Federal legislation. Nevada Operations 
Office, has long required that cultural resources studies precede all 
land-disturbing activities on the Nevada Test Site. The intent of 
these surveys is to identify and evaluate all cultural resources that 
might be adversely affected by the proposed construction activity. 
This report presents the final analysis of the data recovered from 
archaeological investigations at the U19ay drill pad site. It includes 
descriptions of the archaeological sites as recorded during the orig- 
inal survey, the research design used to guide the investigations, 
the method and techniques used to collect and analyze the data, 
and the results and interpretations of the analyses. 64 refs., 33 
figs., 16 tabs. 
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Refer also to citation(s) 22542, 22752, 22780, 22782, 22789, 
23225, 23243, 24350, 24361, 24379, 24410 


23186 (BNL-46247) SAFFIRE user’s guide: Superfund and 
Federal Facilities Information System for Risk Evaluation: In- 
stallation procedure/tutorial/data dictionary: Release 1.0. 
Daum, M.L.; Goldstein, G.A.; Moskowitz, P.D. Brookhaven National 
Lab., Upton, NY (USA). 1 Apr 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. Order 
Number DE91015213. Source: OSTI; NTIS; GPO Dep. 

This user's guide details the installation procedure, tutorial, and 
data dictionary for release 1.0 of SAFFIRE. (SM) 


23187 (CMI-90A30018) What is sustainable development?. 
Amundsen, E.S.; Asheim, G.B.; Moxnes, E.; Sandvik, B. Christian 
Michelsens Inst. for Vitenskap og Aandsfrihet, Bergen (Norway). 
Jan 1991. 22p. (in Noswegian). Order Number DE91793186. 
Source: OSTI; NTIS (US Sales Only). 

Sustainability is a demand for a fair distribution of living condi- 
tions between the generations. The definition of sustainable 
development implies that it is possible to have a development 
where the living conditions of later generations will not detoriorate, 
when factors like population growth, technological alteration and 
uncertainty are taken into consideration. The | tion and 
management of a sustainable development make demands far be- 
yond demands for efficiency and perfect markets. 35 refs. 


23188 (CONF-891098—10) Future challenges of NEPA: A 
panel discussion. Smith, E.D. Oak Ridge National Lab., TN 
(USA). [1989]. 16p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From The scientific chal- 
lenges of NEPA: future directions based on 20 years of experience; 
Knoxville, TN (USA); 24-27 Oct 1989. Order Number DE91014238. 
Source: OSTI; NTIS; GPO Dep. 

One portion of a plenary session during the conference was a 
forum on “The Future Challenges of NEPA.” The session was a 
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panel discussion. Each of the panelists was to spent 10 to 15 min- 
utes talking about their observations on how NEPA is operating, 
some of the trends they observed, and how they thought NEPA 
might change in the future. Topics discussed in this forum included 
Congressional proposals to amend NEPA; possible changes at the 
CEQ; post-decision monitoring, mitigation, and follow-up studies; 
applicability of NEPA to international actions of the US government; 
assessment of global change impacts; and the relationship between 
NEPA and state “little NEPA” laws. The individual presentations 
and the subsequent discussion are described in this paper. 5 refs. 


23189 (CONF-9104140-2) NEPA and the Endangered 
Species Act: Complementary approaches or regulatory ex- 
cess. Salk, M.S.; McCold, L.N. Oak Ridge National Lab., TN 
(USA). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From 16. annual confer- 
ence of the National Association of Environmental Professionals 
(NAEP) and National Environmental Protection Agency (NEPA); 
Baltimore, MD (USA); 28 Apr - 1 may 1991. Order Number 
DE91014239. Source: OSTI; NTIS; GPO Dep. 

The National Environmental Policy Act (NEPA) of 1969, as 
amended, provides a broad mandate requiring protection of human 
health and the natural environmental, while the Endangered 
Species Act (ESA) of 1973, as amended, has a much narrower 
mandate. NEPA’s purpose is to “prevent or eliminate damage to 
the environment and biosphere. - .,” while the ESA's is to provide “a 
means whereby the ecosystems upon which endangered species 
and threatened species depend may be conserved” and a “a pro- 
gram for the conservation of such endangered species and 
threatened species. --” NEPA’s current role in improving the quality 
of decision making by federal agencies with respect to environmen- 
tal matters is a matter of some debate. This paper discusses 
several ways in which NEPA provides protection for rare species 
beyond that provided by the ESA including public involvement, 
consideration of rare plant species, consideration of species which 
are not federally listed, consideration of incremental actions of fed- 
eral agencies, and discussion of alternative means to accomplish 
the goal of a projected action. 3 refs. 


23190 (CONF-9104140—4) NEPA and the Clean Air Act: 
Complementary approaches to maintaining air quality. Miller, 
R.L.; MeCold, L.N. Oak Ridge National Lab., TN (USA). [1991]. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 16. annual conference of the National As- 
sociation of Environmental Professionals (NAEP) and National 
Environmental Protection Agency (NEPA); Baltimore, MD (USA); 
28 Apr - 1 may 1991. Order Number DE91014542. Source: OSTI; 
NTIS; GPO Dep. 

The National Environmental Policy Act (NEPA) of 1969 was es- 
tablished to prevent or eliminate damage to the environmental and 
biosphere from federal actions and stimulate the public health and 
welfare. An intertwined focus of NEPA has been to create and 
maintain conditions under which people and nature can exist in 
productive harmony. Meanwhile, the Clean Air Act (CAA) and 
amendments are the basis for regulating emission of air pollutants 
and otherwise maintaining or enhancing air quality to protect public 
health and welfare throughout the United States. Because the CAA 
is to comprehensive, a frequently asked question concerns the 
usefulness of NEPA from an air quality perspective: What can 
NEPA accomplish for federal actions that is not already accom- 
plished by the CAA? This paper contends that NEPA plays an 
important role in identifying and informing federal decision-makers 
of potential air quality impacts of federal actions. NEPA encom- 
passes a broader scope and provides an independent analysis of 
CAA requirements for federal actions. NEPA ensures that spectrum 
of potential environmental effects is examined, rather than air qual- 
ity alone. In some cases, NEPA analyses involve evaluating 
trade-offs of beneficial and adverse effects among different envi- 
ronmental media, such as air emissions vs solid waste. NEPA air 
quality analyses sometimes encompass potential concerns that are 
beyond those required for compliance with the CAA. Also, the envi- 
ronmental consequences of alternative actions are assessed to 
assist federal decision-makers in selecting a preferred alternative. 
Finally, proposed federal programs are evaluated under NEPA for 
their potential effects. 8 refs. 
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23191 (CONF-9106200—-1) Some lessons of the IAEA's nu- 
clear non-proliferation regime for confidence-building under a 
greenhouse gas convention. Feldman, D.L. (Oak Ridge National 
Lab., TN (USA)). Oak Ridge National Lab., TN (USA). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From A regime to control greenhouse gases: 
issues of verification, monitoring, institutions; Juelich (Germany, 
F.R.); 12-14 Jun 1991. Order Number DE91013630. Source: OSTI; 
NTIS; GPO Dep. 

The IAEA's nuclear non-proliferation regime provides valuable in- 
sights into how to enhance the process of negotiations among 
participants to a greenhouse gas (GHG) convention. IAEA employs 
an iterative approach to verification that accepts the need for long, 
arduous negotiations to explore all possible routes to agreement, 
replicates carefully formulated agreements in more specialized con- 
texts, incorporates scientific and advocacy groups to ensure 
adaptability to changing economic/political conditions, and uses 
confidence-building measures that rely on quiet diplomacy and 
rigorous compliance criteria. Insights from IAEA's nuclear non- 
proliferation regime for a GHG convention include the need to 
ensure equality among signatories, provide inclusive participation, 
place verification activities in small, politically-neutral bodies to re- 
solve anomalies, provide sufficient infrastructure to recruit and train 
those charged with independent auditing, ensure budgetary inde- 
pendence and non-governmental/intergovernmental organization 
support, and recognize that successful agreements with detailed 
rules and regulations generally result from a hierarchical process of 
negotiations. Signatories to a GHG convention might engage in a 
symbolic commitment to an international inspection/auditing body 
with benefits to international education and enhancing awareness 
of the impact of GHGs. 36 refs. 


23192 (CONF-9106208—1-Vugraphs) Risk assessment. 
Travis, C.C. Oak Ridge National Lab., TN (USA). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From Southeast environmental technologies al- 
liance summer workshop; Oak Ridge, TN (USA); 9-11 Jun 1991. 
Order Number DE91014215. Source: OSTI; NTIS; GPO Dep. 

Risk Analysis is a process used to estimate human risk from ex- 
posure to environmental chemicals. This presentation will provide 
an overview of risk analysis to allow state agencies to recognize 
areas in their industries that could benefit from working with the 
DOE programs and technologies being offered. 1 fig. 


23193 (DOE/EH-0181P) Emergency Planning and Commu- 
nity Right-To-Know Act (EPCRA). USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (USA). 
RCRA/CERCLA Div. Mar 1991. 197p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91010632. Source: 
OSTI; NTIS; GPO Dep. 

Environmental requirements facing DOE facilities are often de- 
tailed, complex, and subject to rapid change. Environmental 
guidance using, to the extent practicable, a graphic approach has 
been designed by the Office of Environmental Guidance, RCRA/ 
CERCLA Division (EH-231). The goal of this graphic approach is to 
provide thorough and accurate guidance in an easily understand- 
able way. This approach uses diagrams, flowcharts, step-by-step 
guidance, worksheets, draft compliance letters, references, and 
checklists to guide DOE staff and contractors who are responsible 
for assuring that environmental standards are met. 


23194 (ORNL-6658/R4) Environmental Regulatory Update 
Table, May 1991. Houlberg, L.M.; Hawkins, G.T.; Salk, M.S. Oak 
Ridge National Lab., TN (United States). Jun 1991. 104p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91014946. Source: OSTI; 
NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3643. 

The Environmental Regulatory Update Table providas information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 
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23195 (PNL-SA-19619) Environmental tradeoffs associated 
with various energy paths: A total energy cycle analysis ap- 
proach. Placet, M.; Humphreys, K.K. Pacific Northwest Lab., 
Richland, WA (USA). May 1991. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9105206-1: Minerals management service information transfer 
meeting, Santa Barbara, CA (USA), 30 May 1991). Order Number 
DE91013662. Source: OSTI; NTIS; GPO Dep. 

Energy supply and demand decisions have traditionally been 
driven primarily by cost factors, but as public awareness of envi- 
ronmental issues has increased, environmental assessments are 
becoming an important part of the selection process. A principal 
question is: What are the environmental tradeoffs associated with 
various energy pathways? In order to carry out an equitable com- 
parison of alternative energy pathways, we must be able to 
characterize not only the primary “energy-production” and “end- 
use” stages of an energy pathway, but the full process of providing 
an energy service. This can be accomplished using a “total energy 
cycle analysis” approach. This approach considers all stages of an 
energy cycle including raw material extraction, material transporta- 
tion, raw material transformation to a refined energy form, energy 
storage and distribution, and end use. In recognition of the increas- 
ing need for comprehensive analysis in the decision=making 
process, a methodology that established the principles and 
assumptions to be used in total energy cycle analyses is being de- 
veloped. 3 refs., 4 figs. 


23196 (SAND-91-1281C) Environmental auditing. Paster- 
czyk, C. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9106207—1: 82. annual Special Li- 
braries Association (SLA) conference, San Antonio, TX (USA), 12 
Jun 1991). Order Number DE91014114. Source: OSTI; NTIS; 
GPO Dep. 

This paper presents information on measures taken by Sandia 
National Laboratories to prepare for environmental, safety, and 
health compliance assessments conducted by “Tiger Teams” at De- 
partment of Energy facilities. 
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23197 (DOE—91013770) Afghanistan's energy and natural 
resources. Balcome-Rawding, R.; Porter, K.C. USDOE, Washing- 
ton, DC (USA). Oct 1989. 71p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91013770. Source: 
OSTI; NTIS; GPO Dep. 

This study provides a resource perspective from which to better 
plan the necessary steps toward the viable reconstruction and eco- 
nomic development of post war Afghanistan. The vast availability of 
natural resources affords the opportunity to formulate a framework 
upon which Afghanistan can grow and prosper in the future. The 
paper includes the following sections: Historical Overview: 
Thwarted Opportunities; Natural Resources: A Survey of Possibili- 
ties; The Future: Post War Rehabilitation and Reconstruction; and 
Conclusions: Future Energy Sources. 


23198 (DOE/IR/05106-T156) Conversion of resource recov- 
ery steam to hot and chilled water systems: A feasibility 
assessment for the Eastern Market area of the City of Detroit. 
Lederer, C.C.; Dickerson, B.G.; Carmona, R.A. Urban Consortium 
for Technology Initiatives (USA). Energy Task Force; Detroit, City 
of, Mi (USA). Dec 1988. 50p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-781R05106. Order Number 
DE91013451. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to determine the potential for de- 
veloping hot and chilled water islands serving the heating, cooling 
and refrigeration needs of a combination of energy users. This 
might be done by driving a steam turbine, using steam from the 
Greater Detroit Resource Recovery Facility (GDRRF). The opportu- 
nity to use this steam in a very innovative “energy island” manner, 
which provides refrigeration, cooling, and heating, for energy clus- 
ters of food processing and storage facilities, can be extremely 


beneficial to community development efforts. The opportunity to uti- 
lize turbine drives in place of other sources of primary energy is 
now feasible. The major objective of this study is to assess the 
economic and technical feasibility of such configurations. Two basic 
conceptual approaches for the steam driven turbine energy island 
were considered; mechanical and electrical. In the case of the “me- 
chanical approach” it is essential to have a secondary purchase 
market for the “waste thermal energy” generated from the turbine 
in order to bring it into an economically competitive position. In the 
case of the “turbine driven electric generator approach’, the turbine 
can be sized to provide the required thermal (heat) energy for the 
associated uses, and the electric requirements can be met by pur- 
chasing more or less from the electric utility or grid. This provides 
some greater flexibility in island balancing of energy loads. In a 
summary, there are substantial potential benefits to be derived from 
the implementation of the use of high pressure steam from the Re- 
source Recovery Facility to support a turbine driven island energy 
system. It appears that the market can absorb the refuse based en- 
ergy in select “energy island” situations. This can provide beneficial 
opportunities to user/participants and offers a means to achieve 
preservation of other energy resources such as natural gas. 7 figs. 


23199 (LA-11977-MS) Economics of renewable and nonre- 
newable energy sources. Canavan, G.H. Los Alamos National 
Lab., NM (USA). May 1991. 42p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91013348. Source: OSTI; NTIS; GPO Dep. 

Nonrenewable sources are subject to intertemporal optimization. 
Electrical and renewable sources, which are exogenous, can be 
integrated and treated on nonrenewable sources. For typical condi- 
tions, the model predicts that prices will increase and flows will fall 
more abruptly than is generally expected. These trends are exacer- 
bated by limits on renewable sources. Predicted price trajectories 
should permit the introduction of alternative fuels if available, but 
their late introduction could be costly. Greater imports do not ap- 
pear likely or appropriate. 17 refs., 24 figs. 
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Refer also to citation(s) 22413, 22432, 22607, 22833, 23281, 
23328, 23335, 23506, 23507, 23508, 25537 


23200 (DOE/CH/10093-88) Conservation and renewable 
energy programs: Technical and financial assistance. Solar 
Energy Research Inst., Golden, CO (USA). May 1991. 15p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-83CH10093. Order Number DE91002108. Source: OSTI; 
NTIS; GPO Dep. 

The US Department of Energy, Office of Technical and Financial 
Assistance (OTFA) promotes the application of renewable energy 
and energy efficiency technologies and practices by working coop- 
eratively with state and local governments and private and 
nonprofit organizations, providing technical and financial assistance 
and serving as network for sharing information. This report is an 
overview of some of the programs designed to aid in solving our 
national energy problems. 


23201 (DOE/ER/10984—T6) Board on chemical sciences 
and technology: Final progress report, June 15, 1988—June 14, 
1989. National Academy of Sciences, Washington, DC (USA). 6 
Jun 1991. 14p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG01-81ER10984. Order Number DE91013481. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Board has completed five reports since June 1988. Biosafety 
in the Laboratory: Prudent Practices for Handling and Disposal of 
Infectious Materials is a comprehensive review of the principles and 
practices of biological safety in the laboratory. Currently in press, it 
promises to be a landmark publication in this field, comparable to 
the Board’s two previous studies on handling and disposal of 
chemicals in laboratories. Chemical Processes and Products in Se- 
vere Nuclear Reactor Accidents: Report of a Workshop evaluates 
the quality and relevance of existing high-temperature thermody- 
namic and kinetic data to the analysis of light-water reactor 
accidents. A number of areas where important data was deemed 
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to be lacking or inadequate were identified to provide a sound ba- 
sis for predicting the behavior of fission products, fuel, and other 
materials in nuclear reactors during a severe accident leading to 
radioactivity release. Training Requirements for Chemists in Nu- 
clear Medicine, Nuclear Industry, and Related Areas assesses the 
training requirements for chemists in nuclear medicine, nuclear in- 
dustry, and related areas. Finally, the Board’s Air Force Office of 
Scientific Research High Energy Density Materials Panel has com- 
pleted two program evaluation reports on this Air Force program. 


23202 (DOE/ER/10984-T7) Board on chemical sciences 
and technology: Progress report, June 15, 1987—March 15, 
1988. National Academy of Sciences, Washington, DC (USA). 1 
Mar 1988. 14p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG01-81ER10984. Order Number DE91013482. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Current and Ongoing Projects include: Committee on Nuclear 
and Radiochemistry; Committee on Nuclear and Radiochemistry 
Workshop on Training Requirements for Chemists in Nuclear 
Medicine, Nuclear Industry, and Related Areas; Committee on Nu- 
clear and Radiochemistry Workshop on High-Temperature and 
Nuclear Chemical Processes in Severe Reactor Accidents; Com- 
mittee on Chemical Engineering Frontiers Research Needs and 
Opportunities; Committee on Separation Science on Technology; 
Panel on Future Directions for Fundamental Science in Fossil 
Energy Research; Committee for Handling and Disposal of Biohaz- 
ards in the Laboratory (BIL); Advisory Panels to the AFSOR 
Chemical and Atmospheric Sciences Directorate; US National 
Committee for Pure and Applied Chemistry; US National Commit- 
tee for Biochemistry; US National Committee for Crystallography. 


23203 (DOE/ER/10984-T8) Board on chemical sciences 
and technology: Progress report, June 15, 1986—April 15, 
1987. National Academy of Sciences, Washington, DC (USA). 15 
Apr 1987. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG01-81ER10984. Order Number DE91013483. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Current and ongoing projects include: Committee on Nuclear 
and Radiochemistry; Committee on Nuclear Radiochemistry Work- 
shop on Training Requirements for Chemists in Nuclear Medicine, 
Nuclear Industry, and Related Areas; Committee on Nuclear and 
Radiochemistry Workshop on High-Temperature and Nuclear 
Chemical Processes in Severe Reactor Accidents; Committee on 
Chemical Engineering Frontiers Research Needs and Opportuni- 
ties; Committee on Separation Science and Technology; Panel on 
Future Directions for Fundamental Science in Fossil Energy 
Research; Committee on Office of Naval Research Chemical Sci- 
ences Research Planning; Advisory Panels to the Air Force Office 
of Scientific Research Chemical and Atmospheric Sciences Direc- 
torate; US National Committee for Pure and Applied Chemistry; US 
National Committee for Biochemistry; US National Committee for 
Crystallography; and NAS Seminar on Interfaces and Thinfiims. 


23204 (DOE/ER/75498-2) Perspectives on financing aca- 
demic research facilities: A resource for policy formulation. 
Government-University-Industry Research Roundtable, Washington, 
DC (USA). Oct 1989. 58p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-89ER75498. Order Number 
DE91013934. Source: OSTI; NTIS; GPO Dep. 

Facilities are vital to the nation’s academic science and engi- 
neering enterprise. If investigators are the heart of the enterprise, 
facilities are its backbone. They support an environment for seek- 
ing new knowledge, educating technical human resources, and 
supporting the missions of federal agencies and the goals of indus- 
try — all of which underpin the nation’s social and economic future. 
This document has a two-fold purpose. First, it is designed to help 
policymakers address the complicated, interrelated issues in facility 
funding by identifying objectives and operational criteria for a com- 
prehensive approach to facility needs and by describing what 
objectives and criteria are fulfilled by each funding mechanism. 
Second, it is compiled as a reference work, bringing together de- 
tails on key policy issues, technical material on facility financing 
mechanisms and sources, and data on facility needs. The paper’s 
premise is that the need for construction, renovation, and repair of 
facilities is an ongoing condition of the academic research enter- 
prise. The focus on approaches to facility financing, then, is how 


126 ERA Vol. 16, No. 9 


they are-best put in place and kept responsive, not whether they 
are needed. The document discusses the need for and objectives 
of facility financing, criteria relevant to a balanced, comprehensive 
approach to facility financing, and the strengths and weaknesses of 
current facility financing mechanisms. It reviews available data on 
support provided by the public and private sectors, and examines 
the complex relationships among them. It concludes with an analy- 
sis of proposals made by various groups in recent years to modify 
facility financing. Appendices provide detailed information on facility 
needs and financing sources, and descriptions of the operation, 
use, and history of the more commonly used financing mecha- 
nisms. 48 refs., 6 figs., 1 tab. 


23205 (DOE/ER/75498-3) The academic research enter- 
prise within the industrialized nations: Comperative 
perspectives: Report of a symposium. Government-University- 
Industry Research Roundtable, Washington, DC (USA). Mar 1990. 
110p. Sponsored by USDOE, Washington, DC (USA); National 
Science Foundation, Washington, DC (USA). DOE Contract FG05- 
89ER75498. (CONF-8903266—-: The University Research 
Enterprise within the industrialized nations: comparative perspec- 
tives, Washington, DC (USA), 23 Mar 1989). Order Number 
DE91013935. Source: OSTI; NTIS; GPO Dep. 

The Government-University-Industry Research Roundtable was 
organized in 1984. Its purpose is to create a national forum to air 
the issues that affect the nation’s research enterprise, inject imagi- 
native thought into understanding the issues, and explore strategies 
and options for improving the future of US scientific research. In 
1987, the Roundtable Council inaugurated a comprehensive review 
of the US academic research enterprise. The Council assigned this 
review to a Working Group of government officials, corporate exec- 
utives, university administrators, and scientists. The charge to the 
Working Group was to examine current trends in the US academic 
research enterprise, predict the impact of the trends on the future 
of the enterprise, and explore options for the future. To gain an in- 
ternational perspective on the issues addressed by the Working 
Group, the Research Roundtable and the National Science Foun- 
dation co-sponsored a symposium held on March 23, 1989, at the 
National Academy of Sciences in Washington, DC. The purposes 
of the symposium were to: compare the histories of the larger na- 
tional research systems — the United States, Japan, the Soviet 
Union, Great Britain, Germany, and France — with special empha- 
sis on university research; examine the current pressures placed 
on the research system of each nation; and explore how each na- 
tion is responding to these pressures. 154 refs., 8 tabs. 


23206 (DOE/ER/75498-4) Synthesis of options for 
academic research facility financing. Government-University- 
Industry Research Roundtable, Washington, DC (USA). Mar 1990. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-89ER75498. Order Number DE91013931. Source: OSTI; 
NTIS; GPO Dep. 

The Government-University-industry Research Roundtable pub- 
lished “Perspectives on Financing Academic Research Facilities: A 
Resource for Policy Formulation.” That discussion paper set out 
the parameters for a comprehensive approach to facility financing 
by delineating the range of objectives of facility financing, outlining 
the requirements of a balanced approach, and analyzing the 
strengths and weaknesses of various facility financing mecha- 
nisms. The Roundtable hosted separate sector specific workshops 
for federal officials, academic administrators and faculty, and state 
representatives. The purpose of each workshop was to have repre- 
sentatives of each sector meet among themselves to articulate 
feasible and desirable changes in the policies and practices their 
own sectors apply to the financing of academic science and engi- 
neering research facilities. Comments on what other sectors should 
do were considered out of bounds except that incentives and disin- 
centives imposed by other sectors could be acknowledged. The 
statements emanating from each workshop were not recommenda- 
tions, but options and perspectives to fuel (1) discussion within 
each sector of potential actions and (2) consideration of a compre- 
hensive approach to the financing of academic research facilities — 
that is, can be used in varying proportions to meet a variety of 
changing needs. The workshops addressed only general facilities 
for academic science and engineering research — the buildings and 
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laboratories in which investigations in various disciplines are car- 
ried out. Specialized facilities such as observatories and ships 
were not. addressed, nor were instructional laboratories and class- 
rooms facilities for undergraduate science and engineering 
education. This paper is an integrated summary of the operations 
discussed during the three sector specific workshops. The purpose 
of this statement is to lay the basis for bringing the sectors to- 
gether for consideration of a comprehensive approach. 


23207 (DOE/ER/75498-5) What is the Federal Demon- 
stration Project?. Government-University-industry Research 
Roundtable, Washington, DC (USA). [1990]. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG05-89ER75498. 
Order Number DE91013936. Source: OSTI; NTIS; GPO Dep. 

The Federal Demonstration Project is a cooperative effort be- 
tween a number of universities, a private research institute, and 
several federal agencies to increase research productivity by elimi- 
nating unnecessary administrative procedures and by streamlining 
and standardizing needed controls. The Project aims to locate re- 
sponsibility for decision-making as close as possible to principal 
investigators while maintaining necessary institutional and agency 
oversight to ensure accountability. By freeing researchers from 
some of their paperwork burden, more efficient research adminis- 
tration systems will enable investigators to spend more of their 
time doing science and engineering. The Federal Demonstration 
Project is an outgrowth of an earlier activity sponsored by five ma- 
jor federal R&D agencies at the Florida State University System 
and the University of Miami. In Florida, the focus was on standard- 
izing and streamlining procedures for administering research grants 
after the grants had been awarded to the universities. (See Attach- 
ment 1 for descriptions of the demonstrations carried out under the 
Florida Demonstration Project). In May 1988, the most successful 
of the demonstrated procedures were approved by the US Office of 
Management and Budget for use in grants awarded by any federal 
agency to any research organization. The new procedures give 
agencies authority to waive requirements that grantees obtain fed- 
eral approval prior to taking a number of administrative actions with 


respect to grant management. The FDP institutions together with 
the participating federal agencies are designing and demonstrating 
innovative research administration procedures and are assessing 
the impact of those new procedures. 


23208 (DOE/ER/75498-6) Survey to assess the usefulness 
ot two model agreements for University-industry cooperative 
research. Government-University-industry Research Roundtable, 
Washington, DC (USA); Industrial Research Inst., Inc., New York, 
NY (USA). Aug 1990. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG05-89ER75498. Order Number 
DE91013937. Source: OSTI; NTIS; GPO Dep. 

In 1988, the Government-University-Industry Research 
Roundtable together with the Industrial Research Institute (IRI) 
published Simplified and Standardized Model Agreements for 
University-industry Cooperative Research. Designed to serve as 
starting points for negotiating the details of research agreements 
between universities and industry sponsors, the publication 
includes two model agreements— a “Research Grant” and a “Re- 
search Agreement.” Their purpose was to decrease the time and 
effort required for such negotiations and to provide companies and 
universities new to research alliances a sense of what is reason- 
able to consider in establishing an agreement. Over 14,000 copies 
of the Model Agreements document have been distributed. To 
assess the extent to which the two models have fulfilled their in- 
tended purpose, and to determine what additional steps, if any, the 
Roundtable can take to clarify operating procedures and minimize 
administrative burdens and requirements for university-industry re- 
search partnerships, the Roundtable staff conducted a telephone 
survey in the fall of 1989 of about 70 university and industry users 
of the model agreements document. In addition to assessing the 
usefulness of the model agreements, survey participants suggested 
potential follow-on activities for the Roundtable on issues of intel- 
lectual property and licensing. This document summarizes the 
results of the survey. 


23209 (DOE/ER/75498-7) Summary of interim reports sub- 
mitted by grantee organizations participating in the Federal 


Demonstration Project. Scaniey, A. (Government-University- 
Industry Research Roundtable, Washington, DC (USA)); Sellers, 
W. Government-University-Industry Research Roundtable, Wash- 
ington, DC (USA). 1 Oct 1990. 22p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-89ER75498. Order 
Number DE91013938. Source: OSTI; NTIS; GPO Dep. 

The Federal Demonstration Project (FDP) is a cooperative effort 
among 28 academic institutions, a private research institute, and 
11 federal agencies to increase research productivity by eliminating 
unnecessary administrative procedures and by streamlining and 
standardizing needed controls. The Government-University-industry 
Research Roundtable serves as a logistical center, a neutral con- 
vener for discussion of issues affecting the FDP, and as a catalyst 
for the implementation of procedures successfully demonstrated 
the FDP. The FDP is an outgrowth of the earlier Florida Demon- 
stration Project. The most successful of the procedures 
demonstrated in Florida (carry- forward, rebudgeting, pre-award 
costs, and no-cost extension) have been approved for use nation- 
wide by all research sponsoring federal agencies. These “ 
expanded authorities” are also the core of the terms and conditions 
that apply to grants issued under the current FDP. As new demon- 
Strations are developed under the FDP, they are added to the core 
terms and conditions. Four-demonstrations have been implemented 
under the Federal Demonstration Project: | Non-Competing 
Renewals in July 1989; Equipment Screening in April 1990; Docu- 
mentation and Allocation Standard in July 1990, and Rights-in- 
Data in July 1990. A fifth demonstration, dealing with representa- 
tions and certifications, was announced in July 1989 but withdrawn 
that September. Others are in the development stage. As required 
by the letter of agreement that formalizes participation in the FDP, 
each of the participating grantee organizations has submitted in in- 
terim report that describes the steps taken to implement the FDP 
and the impact of the FDP on the organization. 


23210 (DOE/ER/75498-8) Research facility financing: 
Near-term options. Government-University-industry Research 
Roundtable, Washington, DC (USA). Feb 1991. 21p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG05-89ER75498. 
Order Number DE91013940. Source: OSTI; NTIS; GPO Dep. 

To address the financing of research facilities at universities, col- 
leges, and independent nonprofit research institutions, this paper 
outlines options for policy changes on which agreement and initial 
action may be possible in the near future. As used in this discus- 
sion, the term research facilities refers to the buildings, building 
systems (such as power and ventilation), and fixed equipment (for 
example, benches and hoods) that constitute the physical plant for 
research. The Research Roundtable is concerned with the vitality 
of the nation’s science and engineering research enterprise. It was 
established to deepen the understanding of issues that divide the 
partners in the research enterprise and to provide a setting for 
seeking common ground. By setting forth the overview of options 
contained herein, the Roundtable aims to facilitate the develop- 
ment, by the stake holders in the research enterprise, of specific 
proposals for new research facility financing policies. To the extent 
that consensus on appropriate changes emerges from dialogue fur- 
thered by this paper, a basis for action will have been laid. 


23211 (DOE/ER/75498-9) Industrial perspectives on inno- 
vation and interactions with universities: Summary of 
interviews with senior industrial officials. Government- 
University-industry Research Roundtable, Washington, DC (USA); 
Industrial Research Inst., Inc., New York, NY (USA). Feb 1991. 
29p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-89ER75498. Order Number DE91013939. Source: OSTI; 
NTIS; GPO Dep. 

As a natural extension of earlier Government-University-industry 
Research Roundtable efforts that mapped the diversity of 
university-industry research alliances, the Roundtable, in conjunc- 
tion with the industrial Research Institute, has examined industrial 
perspectives on how innovation occurs and on how alliances with 
universities are expected to contribute to technical change and 
competitiveness within individual companies. This examination was 
carried out initially through individual discussions with seventeen 
senior research managers representing a range of fields of re- 
search as well as a variety of sizes and types of companies. The 
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results of the individual interviews were summarized and reviewed 
by the industry interviewees, a few members of the Roundtable 
Council, and senior federal R&D officials at a meeting in October 
1990. Comments from that meeting have been incorporated into 
the summary of the interviews presented here. 


23212 (DOE/ER/75498-T1) Science and technology in the 
academic enterprise: Status, trends, and issues: A discussion 
paper. Government-University-industry Research Roundtable, 
Washington, DC (USA). Oct 1989. 110p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-89ER75498. Order 
Number DE91013958. Source: OSTI; NTIS; GPO Dep. 

The Government-University-Industry Research Roundtable was 
organized in 1984 and in 1987, the Roundtable Council inaugu- 
rated a comprehensive review of the US academic research 
enterprise. The Council assigned this review to a Working Group of 
government officials, corporate executives, university administra- 
tors, and scientists. This is a discussion paper describing the 
Working Group's progress in analyzing the status of scientific and 
technological research in academic settings and identifying issues 
central to its future. It is a working document, integrating the expe- 
riental knowledge of group members with quantitative analyses of 
available data. It should be noted at the outset that the quantitative 
information presented in this discussion paper primarily describes 
inputs to the academic research enterprise, such as financial and 
human resources. While some output measures have been 
developed—using publication and citation rates, patents, or depart- 
mental rankings-they require further methodological refinement 
before they can be meaningfully incorporated into analyses of aca- 
demic research. Reliable data on long-term trends in academic 
research quality, productivity, or efficiency do not exist. The pur- 
pose of this paper is to stimulate policy discussions—especially 
among individuals and organizations who have a direct role in 
funding or performing academic research. 127 figs. 


23213 (NEI-NO-122) The Nordic energy research program 
1991-94. Senter for Forskningsoppdrag (SEFO), Aas (Norway). 
1990 47p. (in Norwegian). Order Number DE91793099. Source: 
OSTI; NTIS (US Sales Only). 

The purpose of the program in progress (1986-90) is, by a joint 
Nordic effort, to increase the basic competence in the energy re- 
search field at the universities in the Nordic countries. The program 
proposal for the period 1991-94 is based on the following 
premises: Strong political signals of a reduction of the energy con- 
sumption, and a development of renewable and environmentally 
friendly energy sources; A request to harmonize the measures in 
managing the energy conversion and utilization in the Nordic coun- 
tries; Emphasis on relevance, which implies favoring of new topical 
subjects; Priority is to be given to long term goals by emphasizing 
basic research activities; In the shorter term the program will also 
try to engage industries, energy utilities, research councils ete in 
contributing financially in projects; The size of the budget is ca 20 
millions NOK (Norwegian Kroner) per year. The program consists 
of the following six main subjects: Bioenergy and environment; 
Fuel cells; Energy and the society; Solid fuels; District heating; 
Petroleum technology. 


23214 (ORNL-6635/V1) instrumentation and Controls Divi- 
sion: Progress report, July 1, 1988—June 30, 1990. Klobe, L.E. 
(ed.). Oak Ridge National Lab., TN (USA). Dec 1990. 50p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91012979. Source: OSTI; 
NTIS; GPO Dep. 

The Instrumentation and Controls (l&C) Division of Oak Ridge 
National Laboratory has numerous technical accomplishments to 
report for the past 2-year period. The diversity of these accom- 
plishments illustrates the breadth of programs and technologies 
encompassed by the Il&C Division. This report presents a few ac- 
tivities representative of this diversity. 


23215 (SAND-91-1203C) Cooperative Research & Develop- 
ment agreements between industry and government 
laboratories bring competitive advantages. Everts, J.; 
Branscombe, D. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-9109189-1: ASIC conference, 


128 ERA Vol. 16, No. 9 


Rochester, NY (USA), 24 Sep 1991). Order Number DE91014653. 
Source: OSTI; NTIS; GPO Dep. 

The National Competitiveness Technology Transfer Act of 1989 
has opened up the vast resources of our nation’s national laborato- 
ries to the electronics industry. The electronics industry stands to 
gain advanced technology development, increased competitive- 
ness, resource-sharing, and technology protection from this act. 
Sandia National Laboratories can help our nation’s companies and 
universities in developing and applying advanced, commercially 
valuable technologies and in solving technological problems. These 
technological areas are discussed. A clear, non-bureaucratic pro- 
cess of tapping the microelectronics expertise and resources of 
Sandia National Laboratories is presented. 


23216 (SAND-91-1570C) Technology transfer: A new pro- 
gram between Sandia National Laboratories and the University 
of New Mexico. Allen, M.S. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 2p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910774-5: 32. In- 
stitute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91015439. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories and the University of New Mexico's 
Anderson School of Management are developing a program which 
enables M.B.A. students to assist in commercializing Sandia devel- 
oped technologies. Thus far, students have prepared detailed 
business plans (which include market analyses, design and devel- 
opment sections, and pro forma financials) for a wide range of 
technologies. Potential applications include waste management, 
cancer treatment, oi] and gas transportation, coating of plastics, 
manufacturing and assembly, and parts inspections. By having 
graduate students conduct the research necessary to identify posi- 
tive net-present-value projects, Sandia is able to interest private 
sector firms in its technologies. 


23217 (UCRL-53689-90) Exploratory research and devel- 
opment FY90. Struble, G.L.; Middleton, C.; Baldwin, G.; Cherniak, 
J.; Clements, W.; Donohue, M.L.; Francke, A.; Kirvel, R.D.; Mac- 
Gregor, P.; Shaw, G. (eds.). Lawrence Livermore National Lab., 
CA (USA). [1990]. 180p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91014286. Source: OSTI; NTIS; INIS; GPO Dep. 

In general, the Exploratory Research and Development (ER&D) 
Program supports research projects considered too basic or long- 
range to be funded by other Lawrence Livermore National 
Laboratory (LLNL) programs. This Program is managed for the 
Laboratory Director by a special assistant who chairs the LLNL’s 
IR&D Review Committee. Membership in the Review Committee 
comprises senior LLNL scientists, engineers, and managers whose 
areas of expertise span the range of scientific disciplines pursued 
at the Laboratory. The research supported by the Program falls 
into three categories: Exploratory Research in the Disciplines, Di- 
rector’s Initiatives, and Laboratory-Wide Competition. The first two, 
Exploratory Research and Director's Initiatives, promote pioneering 
work in the various scientific disciplines and programmatic areas. 
Laboratory departments and divisions propose and manage 
projects in the Exploratory Research category. The Laboratory Di- 
rector, with the advice of the Review Committee, selects several 
larger projects to fund as Director's Initiative. These projects, which 
are proposed and managed by the responsible associate director, 
are intended to enhance the scope of existing programs or estab- 
lish new technical directions and programs for the Laboratory. All 
FY90 projects are described in detail in this report. Other publica- 
tions on ER&D projects are included in the Publications List at the 
back of this report. 


2906 Nuclear Energy 
Refer also to citation(s) 22752, 22992, 22993, 23124, 23242, 25540 


23218 (BNL-45307) Cooperation in nuclear data evaluation 
among the OECD countries. Dunford, C.L. (Brookhaven National 
Lab., Upton, NY (USA)); Kikuchi, Y.; Salvatores, M. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
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(CONF-910503-23: International conference on nuclear data for 
science and technology, Juelich (Germany, F.R.), 13-17 May 1991). 
Order Number DE91013860. Source: OSTI; NTIS; INIS: GPO Dep. 

In the fall of 1988, agreement was reached on a collaborative ef- 
fort between the four nuclear data evaluation projects which exist 
within the OECD countries. Those projects participating in this ef- 
fort are the ENDF/B project in the United States, the JENDL project 
in Japan and the JEF and EFF projects in Western Europe. The 
cooperation among these projects has been proceeding under the 
sponsorship of the NEA Committee on Reactor Physics and the 
NEA Nuclear Data Committee since 1989. The goals and accom- 
plishments of the Working Group on Evaluation Cooperation and 
the work of its seven ongoing projects are briefly described. 6 refs. 


23219 (EDF-DER-RA-1990-2) DER 90: main facts. Anon. 
Electricite de France (EDF), 75 - Paris (France). 1990. 148p. (in 
French). Order Number DE91797441. Source: OSTI; NTIS (US 
Sales Only). 

This report presents the important facts among the studies car- 
ried out by the Direction des Etudes et Recherches (EDF): new 
applications of electric power for customers, protection of environ- 
ment, classical equipments for power plants and nuclear 
equipments, monitoring and control of power plants, electrical 
equipments, development and operation of electrical networks, in- 
formatics and office automation. 


23220 (INFO—0300) Childhood leukaemia around Canadian 
nuclear facilities. Phase 1: Final report. Clarke, E.A. (Ontario 
Cancer Treatment and Research Foundation, Ottawa, ON 
(Canada)); McLaughlin, J.; Anderson, T.W. Atomic Energy Control 
Board, Ottawa, ON (Canada). May 1989. 66p. Order Number 
DE91639666. Source: OSTI; NTIS (US Sales Only); INIS. 

A ninefold excess risk of leukaemia, as observed in vicinity of 
the Sellafield facility, was not observed amongst children born to 
mothers residing in the areas around nuclear research facilities and 
uranium mining, milling and refining facilities in Ontario. In the 
vicinity of nuclear research facilities, the rate of leukaemia was, in 
fact, less than expected. In the areas around the uranium mining, 
milling and refining facilities; leukaemia occurred slightly more fre- 
quently than expected; however, due to small frequencies these 
results may have risen by chance. A slightly greater than expected 
occurrence of leukaemia was also detected, which may well have 
been due to chance, in an exploratory study of the areas around 
nuclear power generating stations in Ontario. 


23221 (INIS-mf-12839, pp. 80-88) The lesson of Kawanda: 
The case of the lost Am-Be neutron moisture probe. Beshabe, 
K.N.E. (Makerere Univ., Kampala (Uganda)). Orszagos Ok- 
tatastechnikai Koezpont, Veszprem (Hungary). Feb 1990. 364p. 
(CONF-8909434—: International conference on energy alterna- 
tives/risk education, Balatonfuered (Hungary), 7-13 Sep 1989). In 
Proceedings of the Intemational conference on energy alternatives/ 
risk education V. 2: Energy and risk. Order Number DE91633456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The case of the damage and subsequent loss of Am-Be neutron 
moisture probes of the Kawanda Agricultural Research Station in 
Uganda is described. The probes found broken in 1985 emitted 
gamma/neutron radiation had activities of 3.7 center dot 10° Bq 
and 2.52 center dot 10° n/s for gamma radiation and neutrons, re- 
spectively. The sources were found leaking and they were properly 
buried. However, in November 1988, they were reported missing 
from their grave. This incident caused fear in the public but nobody 
suffered any damage from the probes. The risk/benefit analysis, 
the public response, and observations and recommendations asso- 
ciated with the Kawanda case are discussed. (R.P.) 1 fig. 


23222 (INIS-mf—12839, pp. 98-109) Facts about low-level ra- 
diation. Daglish, J. (international Atomic Energy Agency, Vienna 
(Austria)). Orszagos Oktatastechnikai Koezpont, Veszprem (Hun- 
gary). Feb 1990. 364p. (CONF-8909434—: International conference 
on energy alternatives/risk education, Balatontuered (Hungary), 7- 
13 Sep 1989). In Proceedings of the International conference on 
energy alternatives/risk education V. 2: Energy and risk. Order 
Number DE91633456. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of large doses of radiation received at high dose 
rates are well documented and understood. However, there is less 


factual certainty about the exposure to low-level radiation. Some of 
the questions the public often asks about radiation exposure are 
attempted to answer. The problems tackled are: certainty and un- 
certainty about the adequate protection, the low-level radiation 
controversy, risks of everyday life, the extent of the hazard by radi- 
ation and some others. (R.P.) 3 figs. 


23223 (INIS-mf-12875) Uranium and electricity. Eldorado 
Nuclear Ltd., Ottawa, ON (Canada). May 1982 55p. Order Number 
DE91639674. Source: OSTI; NTIS (US Sales Only); INIS. 

Public information booklet. 

Producing and using uranium as a fuel for the generation of 
electricity involves many activities and industries. Some 100,000 
Canadian jobs are dependent upon the nuclear power industry. Of 
these, 38,000 people are employed directly by more than 100 cor- 
porations. This publication describes the components, relationships 
and some special aspects of ‘the nuclear fuel cycle,’ which 
includes exploration, mining, milling, refining, conversion, enrich- 
ment, fuel fabrication, reactors, and waste management. 


2910 Conservation 
Refer also to citation(s) 23225, 23328 


23224 (CONF-910807—1) Promoting energy-efficient home 
construction: The impacts of alternative policy instruments. 
Brown, M.A. (Oak Ridge National Lab., TN (USA)); Brandis, P.; 
Cody, B.; Degens, P. Oak Ridge National Lab., TN (USA). [1991]. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 5. international energy program evalua- 
tion conference on uses, methods, and results; Chicago, IL (USA); 
21-23 Aug 1991. Order Number DE91014211. Source: OSTI; 
NTIS; GPO Dep. 

This paper assesses the relative effectiveness of codes and mar- 
keting as alternative approaches to promoting energy-efficient new 
homes. Insights are drawn primarily from comparing and contrast- 
ing the experiences, of a code program (the Early Adopter 
Program) and a marketing program (Super Good Cents) operated 
by Bonneville Power Administration in the Pacific Northwest. The 
results indicate that the energy efficiency of residential construction 
practices in Bonneville’s region have been significantly improved by 
the two programs. The penetration rate of each program was 4— 
5% of new electrically heated single-family homes constructed in 
the region in 1987. However, the SGC program has a bias towards 
more “up-scale” households, while EA homes include a more rep- 
resentative cross section of the region’s new home construction. 
This difference is partly due to the fact that only 16% of the eligible 
homes in built in 1987 in SGC utilities were SGC home, while 
100% of the eligible homes built in 1987 in EA jurisdictions were 
EA homes. After controlling for differences in the occupant and 
general housing characteristics of participants in the two programs, 
the annual savings of both programs is 1900 kWh per home. 11 
rets., 1 fig., 3 tabs. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 23188, 23189, 23244, 23328 


23225 (DOE/S—0083P) National Energy Strategy: Powerful 
ideas for America: Executive summary: First edition, 
1991/1992. USDOE, Washington, DC (USA). [1991]. 27p. Spon- 
sored by USDOE, Washington, DC (USA). Order Number 
DE91013269. Source: OSTI; NTIS; GPO; GPO Dep. 

The National Energy Strategy lays the foundation for a more effi- 
cient, less vulnerable, and environmentally sustainable energy 
future. It defines international, commercial, regulatory, and techno- 
logical policy tools that will substantially diversify US sources of 
energy supplies and offer more flexibility and efficiency in the way 
energy is transformed and used. Specifically, it will spur more effi- 
ciency and competition throughout the energy sector, expand the 
fuel and technology choices available to the Nation, improve US 
research and development (R&D), and support the international 
leadership the United States exercises in energy, economic, secu- 
rity, and environmental policy. The Strategy builds upon a number 
of Bush Administration initiatives. These includes the following: (1) 
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the 1990 revision of the Clean Air Act; (2) natural gas wellhead de- 
control legislation in 1989: (3) incentives provided to domestic 
renewable and fossil energy producers in the fiscal year 1991 bud- 
get agreement: (4) the unprecedented international consensus 
forged in the wake of the Persian Gulf crisis: (5) the fiscal year 
1991 and 1992 realignments of the Department of Energy's re- 
search and program priorities; (6) the Administration's domestic 
energy supply and demand measures adopted in response to the 
Iraqi oil disruption: and (7) the science and mathematics education 
initiatives by the Secretary of Energy. 8 figs. 


23226 (NEI-DK-658) Local administrative areas and energy 
policy. Hersiund, B.; Olsen, N.; Jensen, J. Kommunernes Lands- 
forening, Copenhagen (Denmark). Oct 1990 57p. (In Danish). 
Order Number DE91798496. Source: OSTI; NTIS (US Sales Only). 

An evaluation of the Danish government's current energy policy 
in relation to energy taxes, the new act on heating supply, the draft 
for an act on electricity supply, regional natural gas companies and 
the future organization of the energy sector published by the col- 
lective organizing body of all the Danish administrative areas which 
are named kommunes and can be compared with the English 
counties. The 20 conclusions of this national collective organizing 
body are presented. The government's plan of activities regarding 
energy conservation and supply, renewable energy sources and re- 
search and development are explained and commented upon in 
addition to the organization of the energy sector and the above- 
mentioned new acts. The kommunes wish for a general law on 
energy supply and a better coordinated and more simple structure 
and the creation of companies within the area of national energy 


supply. (AB). 


23227 (NEI-DK-578) Conference on the energy manage- 
ment plan. Energiministeriet, Copenhagen (Denmark). 1989 160p. 
(in Danish). (CONF-8903267—: Conference on the energy manage- 
ment plan, Fredensborg (Denmark), 13-14 Mar 1989). Order 
Number DE91798552. Source: OSTI; NTIS (US Sales Only). 
Papers presented at a conference on the subject of Denmark’s 
plan for energy management organized by the Danish Ministry of 
Energy held in March, 1989. Participants were seriously concerned 
with what could be done in this field to help reduce lasting effects 
on global pollution. The goals for research and technology devel- 
opment were debated. Cogeneration was generally recommended 
and measures aimed at energy conservation, it was agreed, should 
be intensified. It was assented that the Danish energy duty and tar- 
iff system should be analysed and improved and that the public 
should be better informed on how it can contribute significantly to 
saving energy. The importance of international cooperation was 
stressed, especially in relation to a reduction of energy produced 
global polution. It was pointed out that Denmark finds itself in a 
leading position with respect to energy saving and technology and 
this knowhow could be transferred to the developing countries, 
which could also be economically advantageous for Denmark (AB). 


23228 (NEI-DK-578, pp. 26-54) Energy systems of the fu- 
ture: Possibilities tor development and management. Bjerrum 
Moeller, H. (Forskningscenter Risoe (DK)). Energiministeriet, 
Copenhagen (Denmark). 1989. 160p. (in Danish). (CONF- 
8903267-: Conference on the energy management pian, 
Fredensborg (Denmark), 13-14 Mar 1989). In Conference on the 
energy management plan. Order Number DE91798552. Source: 
OSTI; NTIS (US Sales Only). 

The director of Risoe National laboratory, Denmark, discusses 
possibilities for energy technology development and policy planning 
in relation to energy consumption, supply and demand and 
environmental considerations. International cooperation and the de- 
velopment of new forms of fuels and technology are recommended 
in order to reduce consumption and abate air pollution. (AB). 


23229 (NEI-DK-578, pp. 55-70) Energy savings, external in- 
fluences, organization and electricity project. Larsen, A. 
(Amtskommunernes og Kommunernes Forskningsinstitut (DK)). En- 
ergiministeriet, Copenhagen (Denmark). 1989. 160p. (in Danish). 
(CONF-8903267—: Conference on the energy management plan, 
Fredensborg (Denmark), 13-14 Mar 1989). In Conference on the 
energy management plan. Order Number DE91798552. Source: 
OSTI; NTIS (US Sales Only). 
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The development of energy consumption, energy prices and tar- 
iffs. and the organization of the energy sector are discussed in the 
light of future policy, national economy and global environmental 
considerations. (AB). 


23230 (NEI-DK-578, pp. 71-81) Elements of an energy 
management plan. Gram. N.O. (industriraadet (DK)). Energiminis- 
teriet, Copenhagen (Denmark). 1989. 160p. (In Danish). 
(CONF-8903267-: Conference on the energy management plan, 
Fredensborg (Denmark), 13-14 Mar 1989). In Conference on the 
energy management plan. Order Number DE91798552. Source: 
OSTI; NTIS (US Sales Only). 

The importance of taking positive economic development into 
consideration when forming national energy and environmental 
policies is stressed although the worth of energy conservative mea- 
sures is acknowledged. It is not recommended to increase tariffs, 
to further develope the installation of small decentral cogeneration 
plants or to encourage the supplementary use of wind turbines in 
electricity distribution networks. (AB). 


23231 (NEI-DK-578, pp. 82-102) Energy planning in the 
nineties. Hvelplund, F. (Aalborg Universitetscenter (DK)). Energi- 
ministeriet, Copenhagen (Denmark). 1989. 160p. (In Danish). 
(CONF-8903267-—: Conference on the energy management pian, 
Fredensborg (Denmark), 13-14 Mar 1989). In Conference on the 
energy management plan. Order Number DE91798552. Source: 
OSTI; NTIS (US Sales Only). 

It is suggested that it is not fuel prices but the price of conbust- 
ing, especially coal, which should be taken into consideration when 
debating energy policy. Regarding technology management, this 
should be discussed in relation to the improvement of supply by 
using cogeneration, methods of decreasing energy consumption 
and the development of renewable energy systems. The energy 
system's dynamics are also discussed in addition to tariffs and fi- 
nancing. (AB). 


23232 (NEI-DK-578, pp. 103-108) Some views on the ap- 
proaching energy management pian. Leth Joernoe, K. (Danske 
Elvaerkers Forening (DK)). Energiministeriet, Copenhagen (Den- 
mark). 1989. 160p. (In Danish). (CONF-8903267—: Conference on 
the energy management plan, Fredensborg (Denmark), 13-14 Mar 
1989). In Conference on the energy management pian. Order 
Number DE91798552. Source: OSTI; NTIS (US Sales Only). 

Two innovations to be taken into consideration since the last en- 
ergy management plan was concocted are the Brundtland report 
and the Single Market. This subject is enlarged upon in relation to 
future planning. Tariffs and the common-carrier concept are 
touched upon. (AB). 


23233 (NEi-DK-578, pp. 109-114) Energy and the environ- 
ment. Bro-Rasmussen, F. (Danmarks Naturtredningsforening 
(DK)). Energiministeriet, Copenhagen (Denmark). 1989. 160p. (in 
Danish). (CONF-8903267—: Conference on the energy manage- 
ment plan, Fredensborg (Denmark), 13-14 Mar 1989). In 
Conference on the energy management plan. Order Number 
DE91798552. Source: OSTI; NTIS (US Sales Only). 

The sources and effects of environmental pollution caused by 
the production and uses of energy are briefly surveyed, and the 
importance of integrating energy and environmental policies are 
stressed. The main goals of forthcoming energy management 
planning are recommended to be energy conservation, the devel- 
opment of optimal supply of optimally efficient fuels, the maximum 
use of renewable energy and full utilization of every possible 
means of flue gas cleaning technology. (AB). 


23234 (NEI-DK-579) Conference on the energy manage- 
ment plan. Energiministeriet, Copenhagen (Denmark). 1990 96p. 
(In Danish). (CONF-9005365—: Conference on the energy manage- 
ment plan, Helsingoer (Denmark), 16-17 May 1990). Order Number 
DE91798567. Source: OSTI; NTIS (US Sales Only). 

Papers presented at a conference during the course of which 
Denmark’s energy management plan was discussed. The confer- 
ence was held on May 16th and 17th at Helsingoer (DK) in 1990. 
Participants were generally in agreement with the overall goals of 
the plan, especially in reiation to the protection of the environment, 
but did not always agree on the exact percentage of CO2, SO2 





and NO, reduction to be aimed at. There were varying opinions as 
to the extent of future use of natural gas compared with the utiliza- 
tion of biomass as fuel. It was suggested that the public should be 
encouraged to take more part in efforts to reduce energy consump- 
tion, especially in the case of electric power. Opinions also varied 
in relation to energy taxes which were generally felt to play a 
significant and possibly negative role in Denmark's energy man- 
agement policy. Most participants agreed with government policy 
regarding the increasing installation of decentralized cogeneration 
plants but felt that it should be more open about future plans for 
natural gas utilization. Some felt that potentials for the use of re- 
newable energy were were possibly described a little too 
optimistically. Several participants stressed the importance of inter- 
national cooperation regarding environmental issues. (AB). 


23235 (NEI-DK-579, pp. 2.1-2.5) Views on future energy 
policy and the plan of management "Energy 2000”. Bach, P.F. 
(ELSAM (DK)). Energiministeriet, Copenhagen (Denmark). 1990. 
96p. (in Danish). (CONF-9005365—-: Conference on the energy 
management plan, Helsingoer (Denmark), 16-17 May 1990). In 
Conference on the energy management plan. Order Number 
DE91798567. Source: OSTI; NTIS (US Sales Only). 

A very brief description of the historical aspects of the develop- 
ment of the Danish electric power industry and current conditions 
concerning fuel consumption and supply, operational stability, eco- 
nomic considerations and past and future goals of the industry. 
(AB). 


23236 (NEI-DK-579, pp. 3.1-3.17) Demands on industry ex- 
acted by "Energy 2000”: Industry’s response. Gram, N.O. 
(Industriraadet (DK)). Energiministeriet, Copenhagen (Denmark). 
1990. 96p. (In Danish). (CONF-9005365—: Conference on the en- 
ergy management plan, Helsingoer (Denmark), 16-17 May 1990). 
In Conference on the energy management pian. Order Number 
DE91798567. Source: OSTI; NTIS (US Sales Only). 

Denmark’s energy and environmental policy is strongly criticised. 
It is claimed that the Danish government has set it’s aims too high 
especially with regard to the reduction of sulfur dioxide emission by 
60% and nitrogen exides by 50% and pollution fines, which can 
cost Danish industry 2.5 milliardes Danish crowns. It is believed 
that energy prices are to high. It is insisted that Danish industry is 
willing to consentrate onthe conservation of energy, but that pollu- 
tion fines shouid be dispensed wiht. (AB). 


23237 


(NEI-DK-579, pp. 5.1-5.8) The worlds best energy 
plan: But is good enough?. Meyer, N.I. (Danmarks Tekniske 
Hoejskole (DK)). Energiministeriet, Copenhagen (Denmark). 1990. 
96p. (in Danish). (CONF-9005365-: Conference on the energy 
management plan, Helsingoer (Denmark), 16-17 May 1990). In 


Conference on the energy management pian. Order Number 
DE91798567. Source: OSTI; NTIS (US Sales Only). 

Personal comments on the Danish energy plan, called 'Energy 
2000’, concerning whether to give priority to natural gas or renew- 
able energy, the latter’s potentials, demands for COz reduction, the 
influence of continued economic growth, research, development 
and demonstration in connection with renewable energy and en- 
ergy conservation, and the Single Market. The author stresses the 
point that he feels that if the much larger industrial countries will 
not take the threats to the environment, caused by energy produc- 
tion and use, seriously, Denmark should lead the way and show 
that it is possible to preclude those threats. The physical results, 
seen from a global viewpoint, will be modest, but Denmarks exam- 
ple will have an influence, he claims. The increased use of 
renewable energy sources is strongly advocated. (AB). 
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Refer also to citation(s) 22413, 22432, 22581, 22597, 22598, 
22599, 22600, 22601, 22604, 22607, 22612, 23243, 23244, 23246, 
23335 
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23238 (CONF-8910524—) Proceedings: 1989 electric utility 
franchise conference. Romo, R.G. Urban Consortium for Technol- 
ogy Initiatives (USA). Energy Task Force; Albuquerque General 
Services Dept., NM (USA). Resource Management Div. Aug 1990. 
187p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-781R05106. From 1989 electric utility franchise con- 
ference; Albuquerque, NM (USA); 5-6 Oct 1989. Order Number 
DE91013438. Source: OSTI; NTIS; GPO Dep. 

The primary purpose of the Conference was to present and dis- 
cuss strategic issues related to franchising electric service. The 
theme for the conference was to both improve the management of 
existing franchises and the negotiation of new franchises. To pro- 
mote a better understanding of the planning issues related to this 
theme, the following sessions were designed: (1) public utility fran- 
chising, (2) investor owned utility and community perspectives on 
franchising, (3) franchise case study presentations, (4) alternatives 
to franchise renewal: the public acquisition option, and (5) special 
franchise issues. The Conference combined results from research 
coupled with actual franchise negotiating experiences, and con- 
cepts and ideas considered or implemented by utilities, government 
agencies, consultants and others. 


23239 (DOE/BP-1574) Building commission guidelines. 
Jones, B. Jones (Bruce), Portland, OR (USA). Jan 1991. 59p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91013570. Source: OSTI; NTIS; GPO Dep. 

Over the years, commissioning has been a neglected element in 
the building process. If it is done at all, it is done as an af- 
terthought to help correct problems found. This neglect is due, in 
part, to owners and developers wanting to keep first costs down. 
As buildings and systems have become more complex over time, 
the need for commissioning has become increasingly important. 
Commissioning should become an integral part of the design and 
construction process, helping to ensure that buildings operate and 
function as originally designed. With all the activity underway with 
utilities and demand side management (DSM) programs, a funda- 
mental question keeps recurring: Is conservation a reliable 
resource for utility planning purposes? It is important that the large 
amounts of money being invested in these programs are truly 
effective and that conservation will be a lasting resource. Commis- 
sioning can help ensure that the programs are having an impact on 
the utility system by assuring that conservation measures are oper- 
ating as originally designed. The purpose of this document is to 
guide utility personnel and other interested parties through the 
commissioning process so they will understand the process and 
can oversee that the work is being carried out properly. This docu- 
ment is by no means a building-specific plan or specification. Each 
building that is commissioned will have a specific plan developed 
for it by the parties involved with the project. 34 refs. 


23240 (DOE/EIA~0226(91/06)) Electric power monthly, June 
1991. USDOE Energy information Administration, Washington, DC 
(USA). Office of Coal, Nuclear, Electric and Alternate Fuels. 17 Jun 
1991. 182p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91014706. Source: OSTI; NTIS; GPO; GPO Dep. 

This publication provides monthly statistics at the national, Cen- 
sus division, and State levels for net generation, fuel consumption, 
fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sales, revenue, and average revenue per kilowatthour of electricity 
sold. Data on net generation are also displayed at the North Ameri- 
can Electric Reliability Council (NERC) region level. Additionally, 
Statistics at the company and plant level are published in the EPM 
on capability of new plants, net generation, fuel consumption, fuel 
stocks, quantity and quality of fuel, and cost of fuel. 4 figs., 52 
tabs. 


23241 (EFI-TR-3711) Optimal production planning in major 
power systems by means of decomposition. Gijelsvik, A.; 
Roeynstrand, J. Energiforsyningens Forskningsinstitutt A/S, Trond- 
heim (Norway). Sep 1990. 117p. (in Norwegian). Order Number 
DE91793190. Source: OSTI; NTIS (US Sales Only). 

The report gives and account of mathematical models for opera- 
tion planning of a major hydro power production system, consisting 
of many interconnected power systems. With many individual power 
plants in the system, the models become large and the computing 
times may be unacceptably long. It is investigated if decomposition 
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may be a means to reduce the computing time. The model is then 
divided into submodels. This division may be performed in different 
ways, and several of them are described. A new version of an ear- 
lier network algorithm shows improved convergence properties and 
is promising for major systems. 49 refs., 12 figs., 3 tabs. 


23242 (INIS-BR-2589) Mathematical model of electric en- 
ergy expansion planning for applying in small and medium 
electric system. Santos, E.M. dos (COPESP, Sao Paulo, SP 
(Brazil). Dept. de Sistemas Nucleares); Maiorino, J.R.; Bajay, S.V. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (in Portuguese). Order Number DE91639625. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ELECTRIC POWER/nuclear 
power plants; COST; MATHEMATICAL MODELS; PLANNING; 
POWER DEMAND 


23243 (NEI-DK-561) Review of energy and the environ- 
ment. Jensen, J.; Rasmussen, N.B. Dansk Gasteknisk Center A/S, 
Hoersholm (Denmark). Jun 1990 70p. (In Danish). Order Number 
DE91798499. Source: OSTI; NTIS (US Sales Only). 

The aim was to describe the situation regarding energy and the 
environment particularly with regard to the production of power and 
heating in Denmark. If the goal of reducing energy consumption by 
50% is to be reached, many decisions have to be taken now re- 
specting energy systems, energy conservation, pollution taxes and 
the choice of fuels. Available gas cleaning technologies and the en- 
vironmental and economical consequences of using various energy 
systems are discussed. The centralized production of electricity is 
especially dealt with because this industry is one of the main pollu- 
tion sources and because the use of natural gas in this connection 
is currently discussed in Denmark. Thus the emphasis is on this 
sector’s current and future pollution problems. (AB) 37 refs. 


23244 (NRRI-91-9) A review of FERC’s technical reports 
on incentive regulation. Costello, K.W.; Cho, Sung-Bong. Na- 
tional Regulatory Research Inst., Columbus, OH (USA). May 1991. 
63p. Sponsored by National Association of Regulatory Utility Com- 
missioners, Washington, DC (USA). Source: OSTI; National 
Regulatory Research Inst., 1080 Carmack Rd., Columbus, OH 
43210. 

In late 1989 two reports on incentive regulation were prepared 
by the Federal Energy Regulatory Commission (FERC). Prepared 
under the auspices of the Office of Economic Policy, one report 
supports giving natural gas pipelines more flexibility in pricing their 
services and in levels of profitability, while the other supports the 
same approach for natural gas pipelines and wholesale electric 
suppliers. Thus far, FERC has used the reports for discussion pur- 
poses only and is not expected to rely on them in the foreseeable 
future to initiate a notice of proposed rulemaking or in any other 
formal way. The significance of the reports lies in their thorough 
and analytical overview of different incentive systems. Such incen- 
tive systems likely will be proposed before state public utility 
commissions over the next several years. The FERC reports help 
to crystalize the major issues, thereby facilitating states’ efforts to 
determine the acceptibility of proposed incentive systems. The in- 
centive systems discussed in the FERC reports are transferable to 
retail markets falling under the jurisdiction of state commissions, 
and can be applied at the state level either in part or in whole. 36 
refs., 1 fig., 5 tabs. 


23245 (SV-UE-91-2) Maintenance strategies. Gillander, L. 
Swedish State Power Board, Vaellingby (Sweden). 16 Jan 1991. 
12p. (In Swedish). Order Number DE91793191. Source: OSTI; 
NTIS (US Sales Only). 

This report analyses the trends in governing maintenance of 
electrical components used in generating, transmitting and distribu- 
tion of electric power. It shows that Vattenfall in this subject is in a 
good position in comparison to other power companies. The 
Japanese manufacturers and utilities are in the front The reason 
for this is their philosophy, that a good maintenance policy is nec- 
essary for reaching highest quality, which is the leading star of a 
manufacturer in Japan. This report suggests three areas where re- 
search should be carried out in the future. - Increasing the life of 
electrical components and defining a manageable refurbishment 
program. - Development of TPM-programs for transformers and 
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generators. - Development of expert system used in predictive 
maintenance of transformers and generators. (au). 


2980 Consumption and Utilization 
Refer also to citation(s) 22597, 23282 


23246 (DOE/EIA-0035(91/06)) Monthly energy review, June 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Energy Markets and End Use. 26 Jun 1991. 147p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91014867. Source: OSTI; NTIS; GPO; GPO Dep. 

The Monthly Energy Review presents current data on production, 
consumption, stocks, imports, exports, and prices of the principal 
energy commodities in the United States. Also included are data 
on international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 
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23247 (NEI-DK-574) Is there a basis for energy woods in 
Denmark?. Heding, N. Skovteknisk Inst., Copenhagen (Denmark). 
May 1989 33p. (In Danish). Contract EM-1383/88-8. Order Number 
DE91798545. Source: OSTI; NTIS (US Sales Only). 

EFP-88. ; 

Energy woods are plantations where mini-rotation forestry is 
practised. These plantations consist of deciduous trees which pro- 
duce a prodigious amount of shoots and healthy cuttings and the 
saplings of which are characterized by very fast growth. This form 
of cultivation was thought suitable for the production of cheap wood 
fuels but has not until now lived up to expectations. The author 
claims that further research could lead to an improvement in the 
economical aspects of this form of forestry. This thesis is expanded 
and discussed on the basis of statistics and a survey of relevant lit- 
erature. However it is recommended that the Danish government 
continues its policy of reserve in relation to energy woods whilst 
keeping in touch with developments abroad in this repect. The au- 
thor feels that more research should be done on atmospheric 
pollution by wood chip combustion, on the types of tree which are 
most suitable for the production of energy and on the potentials for 
using slam as a fertiliser in mini-roatation plantations. (AB) 28 refs. 
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23248 (DOE/ET/10815—144) Results of 500-hour super- 
heater/intermediate temperature airheater tube corrosion tests 
in the MHD coal fired flow facility. White, M.K.; Li, M. Tennessee 
Univ., Tullahoma, TN (USA). Space Inst. May 1991. 49p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-79ET10815. (UTSI90-3). Order Number DE91014262. 
Source: OSTI; NTIS; GPO Dep. 

Corrosion data have been obtained for tubes, (austenitic steels, 
carbon steels, and intermediate chromium steels), exposed to con- 
ditions representative of superheater and intermediate temperature 
air heater components for 500 hours in a proof-of-concept magne- 
tohydrodynamics MHD coal fired flow facility (MHD CFFF). The 
tubes, coated with K2SO,-rich deposits, developed oxide surface 
scales which were not protective against intergranular sulfur pene- 
tration of the subsurface metal. Corrosion rates derived from scale 
thickness and intergranular corrosion depth measurements are 
reported, along with scale morphologies and compositions. The im- 
plications of the results on commercial MHD utilization of the alloys 
are discussed, as well as the indicated need for more corrosion 
resistant alloys or coatings under the most severe exposure condi- 
tions. 4 refs., 27 figs., 6 tabs. 





23249 (DOE/PC/90350—3) DC CICC retrofit magnet prelimi- 
nary design, protection analysis and software development: 
Quarterly progress report. Chen, J.; Marston, P.G.; Hale, J.R.; 
Dawson, A.M. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Plasma Fusion Center. May 1991. 37p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-90PC90350. 
(PFC/RR-91-10). Order Number DE91014538. Source: OSTI; 
NTIS; GPO Dep. 

Research continued on a DC CICC retrofit magnet. A previous 
mode! of this dipole MHD magnet indicated that a thin tension 
strap might be adequate for the superstructure. The stresses in 
windings, filler and tension strap were found to be within accept- 
able limits. However, the filler in the precious model occupied 
almost the same amount of space as the windings. The present 
model has been designed to use a minimum amount of filler, and 
to use it only between the windings and the tension strap. The filier 
in the previous model has been, for the most part, replaced by 
windings, and the filler is now estimated to occupy only 1/9 of the 
space occupied by the windings. The tension strap is intended to 
be shaped to follow a funicular (momentiess) curve. The degree of 
success in approaching the funicular curve will, however, be known 
accurately only after the analysis. This model represents the most 
recent iteration of the geometrical configuration of the windings de- 
veloped to examine the corresponding change in stresses. 4 refs., 
15 figs., 3 tabs. 


3003 Thermoelectric Generators 
Refer also to citation(s) 22990, 23104 


23250 (CTA-IEAv-NT—006/90) Tegen - an onedimensional 
program to calculate a thermoelectric generator. Rosa, M.A.P.; 
Ferreira, P.A.; Castro Lobo, P.D. de. Centro Tecnico Aeroespacial 
(CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de Estudos 
Avancados. 19 Jun 1990. 41p. (in Portuguese). Order Number 
DE91634444. Source: OSTI; NTIS (US Sales Only); INIS. 

A computer program for the solution of the one-dimensional, 
steady-state temperature equation in the arms of a thermoelectric 
generator. The discretized equations obtained through a finite dif- 
ference scheme are solved by Gaussian Elimination. Due to 
nonlinearities caused by the temperature dependence of the coeffi- 
cients of such equations, an iterative procedure is used to obtain 
the temperature distribution in the arms. Such distributions are 
used in the calculation of the efficiency, electric power, load 
voltage and other relevant parameters for the design of a thermo- 
electric generator. (author). 


23251 (INSRP-89-04-Vol.2-App.) Power System Subpanel 
Report tor Galileo: Volume 2, Appendices. Interagency Nuclear 
Safety Review Panel (USA). May 1989. 412p. Sponsored by 
Department of Defense, Washington, DC (USA); USDOE, Wash- 
ington, DC (USA); National Aeronautics and Space Administration, 
Washington, DC (USA). Order Number DE91013478. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report is made up of three volumes: Volume 1, the main re- 
port, and Volumes 2 and 3, the appendices. Volumes 2 and 3 
(appendices A through E) primarily serve as a reference repository 
of PSSP documents for the interested reader. Specifically, Volume 
2 (this volume) contains the following appendices: Appendix A: In- 
teragency Nuclear Safety Review Panel (INSRP) Charter for Power 
System Subpanel; and Appendix B: Minutes of Interagency Nu- 
clear Safety Review Panel — Power System Subpanel (INSRP — 
PSSP) Meetings. (Note: This appendix includes eight sets of meet- 
ings minutes, total.) 


23252 (INSRP-90-01-Vol.1) Safety Evaluation Report tor 
Ulysses. Interagency Nuclear Safety Review Panel (USA). Sep 
1990. 97p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA); National Aeronautics and 
Space Administration, Washington, DC (USA). Order Number 
DE91013473. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This Safety Evaluation Report comprises three volumes. The 
evaluation summary is provided in this document, Volume 1, along 
with the background information about the Ulysses Mission, the 
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Space Shuttle. the launch environs. and accident scenarios. The 
Executive Summary also is provided. 


23253 (INSRP-90-01-Vol.2) Safety Evaluation Report for 
Ulysses. Interagency Nuclear Safety Review Panel (USA). Sep 
1990. 102p. Sponsored by Department of Defense. Washington 
DC (USA); USDOE, Washington, DC (USA): National Aeronautics 
and Space Administration, Washington, DC (USA). Order Number 
DE91013475. Source: OSTI: NTIS (US Sales Only): GPO Dep. 

This report provides a brief overview of the various activities and 
judgments that were made by the Interagency Nuclear Safety Re- 
view Panel (INSRP) coordinators during the development of the 
Safety Evaluation Report (SER) for the Ulysses mission. Each IN- 
SRP subpanel has generated a report describing its activities and 
the results of its portion of the Ulysses evaluation. These reports 
should be reviewed for an indepth understanding of the subpane! 
activities. To ensure continuity between the subpanel reports and 
the SER, this report summarizes the considerations and judgments 
made by the INSRP coordinators at various points during the eval- 
uation process. In particular, this report identifies the specific 
INSRP requested changes made to the Launch Accident Scenario 
Evaluation Program, Version 3 (LASEP3) and other computer mod- 
els used by the Department of Energy (DOE) in the development 
of Volumes 2 and 3 of the Ulysses Final Safety Analysis Report 
(FSAR) to support the INSRP in the development of the SER. In 
addition, this report documents judgments and calculations made 
with respect to the presentation of results for the INSRP evalua- 
tion. 7 refs., 5 tabs. 


23254 (INSRP—90-07-Vol.2) The Ulysses risk uncertainty 
analysis: Volume 2. Frank, M.V. Interagency Nuclear Safety 
Review Panel (USA). Jul 1990. 72p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91014394. Source: OSTI:; 
NTIS (US Sales Only); GPO Dep. 

Fundamentally, risk analysis of engineered systems consists of 
answering three basic questions: What can go wrong? What are of 
the consequences? How likely are the above? A risk analysis ex- 
plicitly deals with uncertainty because of an inherent inability to 
accurately predict complex natural and man-made processes. In 
the Ulysses analysis, uncertainty arises from concerns about such 
things as modeling approach, analysis methods, data sparseness, 
doubt about the applicability of experimental information and inac- 
curacies in input parameters. Eleven scenarios were selected for 
risk estimation of failures at various times from prelaunch explo- 
sions to inadvertent re- entry with land impact. Explosions of solid 
rocket boosters and the external fuel tank was modeled. 22 figs., 
10 tabs. 


3005 Fuel Celis 
Refer also to citation(s) 22490, 23451 


23255 (ANL/CP-72346) Developmental status and system 
studies of the monolithic solid oxide fuel cell. Myles, K.M. Ar- 
gonne National Lab., IL (USA). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9107106—-1: 2. international symposium on solid oxide fuel cells, 
Athens (Greece), 2-5 Jul 1991). Order Number DE91014389. 
Source: OSTI; NTIS; GPO Dep. 

The monolithic solid oxide fuel ceil (MSOFC) was invented at the 
Argonne National Laboratory in 1983 and is currently being devel- 
oped by a team consisting of Argonne National Laboratory and 
Allied-Signal Aerospace/AiResearch. The MSOFC is an oxide ce- 
ramic structure in which appropriate electronic and ionic conductors 
are fabricated in a “honeycomb” shape similar to a block of corru- 
gated paperboard. The electrolyte, which conducts oxygens ions 
from the air side to the fuel side, is yttria-stabilized zirconia (YSZ). 
All the other materials, that is, the nickel-YSZ anode, the strontium- 
doped lanthanum manganite cathode, and the doped lanthanum 
chromite interconnect (bipolar plate), are electronic conductors. 
These electronic and ionic conductors are arranged to provide 
short conduction paths to minimize resistive losses. The power 
density achievable with the MSOFC is expected to be about 8 kW/ 
kg or 4 kW/| at fuel efficiencies over 50 percent, because of smail 
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cell size and low resistive losses in the materials. These pertor- 
mances have been approached in laboratory test fuel cell stacks of 
nominal 125-W capacities. 7 figs.. 3 tabs. 


23256 (ANL/CP-73132) Sealant research tor SOFC. Bloom. 
|.: Krumpelt. M. Argonne National Lab., IL (USA). [1991]. 4p. Spon- 
sored by USDOE, Washington. DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9101102-1: Morgantown Energy Tech- 
nology Center (METC) contractors review meeting. Morgantown, 
WV (USA). 5-6 Jan 1991). Order Number DE91014012. Source: 
OSTI: NTIS: GPO Dep. 

The objective of the sealant work is to develop materials that 
can form gas-tight seals in a solid oxide fuel cell (SOFC). These 
materials must be chemically and thermally stable at 1000°C in 
H2, Oo, and water vapor and must be compatible with the fuel cell 
components. The key to the development of suitable sealing mate- 
rials is the matching of chemical and thermal properties of the 
materials involved. Reactive glasses were evaluated. 1 fig. 


23257 (ANL/CP-—73157) Intermediate temperature elec 
trolyte for SOFC. Bloom, |.; Krumpelt. M. Argonne National Lab., 
IL (USA). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(USA); Electric Power Research Inst., Palo Alto, CA (USA); Gas 
Research Inst., Chicago, IL (USA). DOE Contract W-31109-ENG- 
38. (CONF-9101102-2: Morgantown Energy Technology Center 
(METC) contractors review meeting, Morgantown, WV (USA), 5-6 
Jan 1991). Order Number DE91014009. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this work is to identify a new set of materials 
that would allow the operation of the solid oxide fuel cell in the 
500—800°C temperature range. Several perovskites are discussed. 
8 rets., 2 tabs. 


23258  (DOE/MC/25118-2965, pp. 10.1-10.9) Subscale cell 


technology extension. international Fuel Cells Corp., South Wind- 
sor, CT (USA). Feb 1989. (FCR-9338). In Electric utility phosphoric 
acid fuel cell power plant component and subsystem developmem. 
Final technical report, February 22, 1985—October 31, 1988. 496p. 


Order Number DE91011973. Source: OSTI; NTIS. 

Six test stations, which were modified to operate at higher pres- 
sures, were brought to full operational capability and five subscale 
cells were tested at 200 psia. To operate safely at 200 psia, the 
new stations were designed to withstand a maximum pressure of 
500 psia. This necessitated extensive replumbing of gas lines, pro- 
vision of new gauges and upgrading of the saturators used to 
humidify the reactants to meet ASTM codes. Pumps to boost the 
water supply pressure to the saturators were also installed. The 
new stands were equipped with improved pressure and flow control 
systems, similar to those used for testing stacks, to ensure that the 
fuel/air pressure differential would not exceed a few inches of wa- 
ter pressure at operating conditions. The current-carrying capability 
of the load boxes was increased to permit operation at the higher 
current densities. The control systems were tuned and a faulty 
controller was replaced. All six stations were qualified for operation 
at 200 psia using a dummy cell. Erratic flow rates and excessive 
pressure imbalances were observed when the saturators filled and 
the condensors drained; this problem was rectified by installing ori- 
fices to restrict the rates at which water is supplied to, and drained 
from the system. Satisfactory operation was verified by testing a 
cell in one of the stations at pressures up to 400 psia. 


23259 (DOE/MC/25118-2965, pp. 11.1-11.55) Advanced re- 
former component testing. International Fuel Celis Corp., South 
Windsor, CT (USA). Feb 1989. (FCR-9338). In Electric utility phos- 
Phoric acid fuel cell power plant component and subsystem 
development. Final technical report, February 22, 1985—October 
31, 1988. 496p. Order Number DE91011973. Source: OSTI; NTIS. 

The objectives of the reformer installation and testing effort were 
to install the tall-tube reformer assembly into the test facility; 
pretest check the reformer and facility; and initiate testing of the 
tall-tube reformer at power plant conditions and to update the 11- 
MW FCG-1 reformer conceptual design as defined under EPRI 
Research Project RP 1777-1 based on the advances made under 
this program. The output of this task was an updated list of 
reformer conceptual design features, and an updated reformer con- 
ceptual design sketch. These are all discussed. The objectives of 
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the reformer burner effort were; to test the natural gas start-burner 
modification performed on a commercial burner under Task Order 
DEN-364-A.8.2.2 at simulated power plant start conditions, to test 
the main burner section of the test burner on simulated power plant 
fuel and air. and test a continuous pilot burner configuration at sim- 
ulated power plant conditions. Results are given and discussed. 


23260 (DOE/MC/251 18-2965, pp. 2.1-2.125) Reformer tech- 
nology. International Fuel Cells Corp., South Windsor, CT (USA). 
Feb 1989. (FCR-9338). In Electric utility phosphoric acid fuel cell 
power plant component and subsystem development. Final techni- 
cal report, February 22, 1985—October 31, 1988. 496p. Order 
Number DE91011973. Source: OSTI; NTIS. 

This task is comprised of two subtasks which investigated alter- 
native reformer tube materials for higher temperature operation and 
lower pressure drop reformer catalysts to permit significant simplifi- 
cation of the reformer. In the first subtask. seven alloys were 
tested in simulated fuel cell reformer atmospheres. The alloys 
tested were: HK-40, HP-45, HPT-BST, TMA 6300, MO-RE 2, S- 
22-H, and Manaurite XA-6. Compositions are given in a table. 
Results are given on microstructural and chemical changes in the 
alloys after exposure for 500 and 1000 hours. Phosphoric acid car- 
ryover into the fuel cell stack was also investigated. The objective 
of the second subtask was to compare the fuel conversion and 
carbon tolerance of a baseline reformer catalyst with up to two al- 
ternative reformer catalysts. Evaluation of the low-pressure drop 
catalyst, HGC-2005, was conducted on natural gas fuel and two 
liquid fuels: a light and a heavy naphtha. This catalyst was found 
to be tolerant to carbon formation, and its use allows a reformer to 
be built with fewer but longer tubes. 


23261 (DOE/MC/25118-2965, pp. 3.1-3.59) Inverter technol 
ogy. International Fuel Cells Corp., South Windsor, CT (USA). Feb 
1989. (FCR-9338). In Electric utility phosphoric acid fuel cell power 
plant component and subsystem development. Final technical re- 
port, February 22, 1985—October 31, 1988. 496p. Order Number 
DE91011973. Source: OSTI; NTIS. 

The objective of this task was to complete the development of 
the basic power switching pole and the development of the basic 
inverter controls at the subsystem level for the two bridge high- 
frequency inverter. The report discusses background information 
from previous research programs on inverter technology; a survey 
of manufacturers of gate turnoff thyristors and static induction 
thyristors; the 1765-volt dynamic test; start-up, shutdown, and run- 
ning anomalies; control repairs and retesting; power switching pole 
control integration; gate drive circuits; waveform patterns; sensing 
boards; and inverter controls. Results from the manufacturers sur- 
vey are also presented. 


23262 (DOE/MC/25118-2965, pp. 4.1-4.23) Subscale cell 
technology. International Fuel Celis Corp., South Windsor, CT 
(USA). Feb 1989. (FCR—-9338). In Electric utility phosphoric acid 
fuel cell power plant component and subsystem development. Final 
technical report, February 22, 1985—October 31, 1988. 496p. Or- 
der Number DE91011973. Source: OST]; NTIS. 

The objective of this task was to conduct subscale (2 inch by 2 
inch) cell testing in support of other task orders. An additional 
objective is to determine the response of the advanced cell config- 
uration to operation at higher temperature and pressure. The tests 
were to: document performance of higher catalyst content in the 
cathode up to 1mg/cm*; document performance of thinner matrices 
to 40% of current thickness; support materials and configuration B 
cell technology; and assess higher pressure and temperature per- 
formance. Original planning called for cell to be tested at pressures 
in the range of 14.7 psia to 200 psia and at temperatures in the 
range of 400°F to 450°F. The cells would be operated on dry air 
and a gaseous fuel whose composition simulates that obtained by 
steam-reforming liquid hydrocarbon. Twenty-three celis were tested 
under this task. Eleven had Configuration A and eight of these 
incorporated shop-made electrodes. The twelve cells with Configu- 
ration B all contained electrodes made in the laboratory. Results 
are given and discussed. 


23263 (DOE/MC/25118-2965, pp. 5.1-5.13) Separator plate 
technology. International Fuel Cells Corp., South Windsor, CT 
(USA). Feb 1989. (FCR-9338). In Electric utility phosphoric acid 





fuel cell power plant component and subsystem development. Final 
technical report, February 22, 1985—October 31, 1988. 496p. Or- 
der Number DE91011973. Source: OSTI; NTIS. 

The objectives of this effort were to develop thick separator 
plates required for the cooler assembly, to evaluate alternative ma- 
terials and more efficient processes for making separator plates, 
and to evaluate fundamentally new separator plate concepts which 
have the potential for lowering material and processing costs. The 
cause of blistering and low density in thick separator plates that 
are used in cooler subassemblies was determined to be the result 
of impurities in the graphite powder. A high purity, lower cost 
graphite powder was identified. Full-scale (10-ft*) thick and thin 
separators were formed and processed through heat treating. 
These separators had a low quantity of pinholes and were free of 
blisters, however both the thick and thin separators were low in 
density and had edge waves. A lower cost resin was evaluated. 
Full-scale 10-ft* thin separators were successfully formed and heat 
treated. Property characterization showed significantly improved 
density and flexural strength. Alternative material formulations, 
including finer particle size graphite powders and higher resin con- 
tents, were evaluated on a subscale basis to decrease separator 
plate porosity. Development of an alternative separator plate con- 
figuration that applies to the Configuration B cell was conducted. A 
non heat-treated separator composition was identified that meets 
functional requirements. A commercial forming process was used 
to fabricate 3.7-ft® size non heat-treated separators. Properties of 
these separators were acceptable after thermal cycling to 450°F. 


23264 (DOE/MC/25118-2965, pp. 6.1-6.9) Cooler technol 
ogy. International Fuel Cells Corp., South Windsor, CT (USA). Feb 
1989. (FCR-—9338). in Electric utility phosphoric acid fuel cell power 
plant component and subsystem development. Final technical re- 
port, February 22, 1985—October 31, 1988. 496p. Order Number 
DE91011973. Source: OSTI; NTIS. 

The objective of this effort was to advance the technology of fuel 
cell stack coolers. The approach included continued development 
of non heat-treated particulate cooler holders, an integral cooler 
holder-cooler array, and the integral separator concept applied to 
cooler holders. Activity was conducted to develop non heat-treated 
cooler holders to reduce cooler assembly cost. Candidate particu- 
late fillers were characterized for thermal and electrical properties. 
A particulate filler and high temperature resin binder composition 
that matches the thermal expansion of the serpentine array was 
defined. The thermal conductivity of the non heat-treated cooler 
holder was improved to 10 Btu/hr-ft-°F which is comparable to heat- 
treated particulate holders. Subscale cooler holders with integral 
arrays were fabricated and thermal cycled. Heat transfer testing 
showed thermal resistance to be slightly lower than the baseline 
cooler. The feasibility of forming a 3.7-ft* cooler holder with an in- 
tegral array was demonstrated. A 3.7-ft? cooler was thermal cycled 
10 times from room temperature to 400°F with no adverse effects. 


23265 (DOE/MC/25118-2965, pp. 8.1-8.19) Advanced re- 
former component technology. International Fuel Cells Corp., 
South Windsor, CT (USA). Feb 1989. (FCR-9338). In Electric util- 
ity phosphoric acid fuel cell power plant component and subsystem 
development. Final technical report, February 22, 1985—October 
31, 1988. 496p. Order Number DE91011973. Source: OSTI; NTIS. 

The use of only high packing density catalyst results in a high- 
pressure drop through the reformer. Previous tests, run in an 
electrically heated reformer tube to compare catalyst performance, 
indicated some variation in overall fuel conversion in changing from 
the baseline high-pressure drop catalyst to a low-pressure drop 
catalyst configuration. The greatest variation was observed midway 
into the reformer. These tests did not evaluate the effect of heat 
transfer on reformer performance, as the heat transfer was masked 
by the endothermic reforming action. Based on previous tests, the 
performance of a gas fired reformer might be improved by using a 
dual catalyst loading with a dense packed catalyst at the inlet to 
enhance heat transfer, followed by a low-pressure drop catalyst at 
the exit to allow high throughput per tube while remaining within 
the system pressure drop requirements. The specific objective of 
this task was to compare the heat transfer variation of the high 
packing density catalyst to optimize the catalyst loading. Heat 
transfer tests using non-reforming gases were run on the baseline 
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catalyst and on a low-pressure drop, low-packing density catalyst. 
The results of these tests were analyzed and a comparison of the 
heat transfer characteristics of these two catalysts was made. The 
results of this study indicate that there is no significant difference in 
heat transfer or heat transfer coefficients between the two cata- 
lysts. Based on the ability of the low-pressure drop catalyst to 
achieve final fuel conversions equal to the baseline catalyst (as 
seen in previous tests), the use of this catalyst in a single loading 
would be the most effective means of achieving both high conver- 
sion and the lowest pressure drop. 


23266 (DOE/MC/25118-2965, pp. 8.20-8.24) Critical compo- 
nent long lead eftort. International Fuel Cells Corp., South 
Windsor, CT (USA). Feb 1989. (FCR—9338). In Electric utility phos- 
Phoric acid fuel cell power plant component and subsystem 
development. Final technical report, February 22, 1985—October 
31, 1988. 496p. Order Number DE91011973. Source: OSTI; NTIS. 

The objectives of this task were to complete the design of an up- 
flow 18-foot single-tube reformer tube/burner assembly, to design a 
downflow 18-foot single-tube reformer/burner assembly, to adapt 
the upflow assembly for the testing of a 10-foot reformer tube, and 
to purchase the long lead items required for construction of the re- 
former tube test rig. The pressure vessel was designed so that it 
can be used to test a 10-foot long upflow reformer as well as an 
18-foot long downflow reformer. The: vessel wall is constructed of 
0.5 inch thick 36-inch diameter carbon steel pipe welded to 300 
pound flanges. The top and bottom caps as well as the bottom 
section which contains the burner and process penetrators were 
fabricated from stainless steel. The vessel is designed to a 
maximum allowable working pressure of 230 psig at 650°F. The in- 
sulation consisted of three parts in the high temperature regions of 
the upper cylinder and cap, and two parts in the lower temperature 
areas. A two inch layer of closed-pore foamed glass was applied to 
the inside walls of the vessel in order to prevent condensation and 
to improve heat loss characteristics. The borosilicate glass is cov- 
ered with approximately eight inches of high temperature blanket 
insulation. In the lower sections, all of the insulation is a 2,400°F 
rated alumina silica blanket. In the upper section and around the 
burner cavity, where the insulation is subjected to the highest tem- 
peratures, an alumina silica insulation rated at 2,800°F is placed in 
the inner two inches. Standard anchors are used to hold the layers 
of insulation in place. An HP-45 alloy was selected for the reformer 
tube material. 


23267 (DOE/MC/251 18-2965, pp. 8.25-8.48) Reformer fabri- 
cation.and burner installation. International Fuel Cells Corp., 
South Windsor, CT (USA). Feb 1989. (FCR-—9338). in Electric util- 
ity phosphoric acid fuel cell power plant component and subsystem 
development. Final technical report, February 22, 1985—October 
31, 1988. 496p. Order Number DE91011973. Source: OST]; NTIS. 

The objectives of this task were to complete the fabrication and 
assembly of the single-tube reformer test rig, complete the check- 
out of the burner test rig, and to initiate testing of the first 
commercial burner in the burner test facility. The paper discusses 
these areas and describes the test burner, insulation curing, and 
the initial burner test. 


23268 (DOE/MC/25118-2965, pp. 9.1-9.24) Water treatment 
technology. International Fuel Cells Corp., South Windsor, CT 
(USA). Feb 1989. (FCR-9338). in Electric utility phosphoric acid 
fuel cell power plant component and subsystem development. Final 
technical report, February 22, 1985—October 31, 1988. 496p. Or- 
der Number DE91011973. Source: OSTI; NTIS. 

The addition of certain ferric hydrous oxides in fuel cell power 
plant coolant loops has been shown to prevent deposition of 
colloidal corrosion products. These ferric hydrous oxides are chem- 
ically similar to the power plant water colloidal corrosion products, 
but differ substantially in colloid-chemical properties. The lack of 
deposition in these cases is believed to be the result of the additive 
reducing or eliminating the effective charge of the colloidal parti- 
cles. Furthermore, it is believed that deposits and their prevention 
involve primarily colloid-chemical factors such as particle size and 
surface potentials. Confirmation is difficult, as no simple tools exist 
for the determination of such factors on extremely dilute solutions. 
Preliminary results under previous programs have shown that the 
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efficiency of standards screen filters in the removal of colloidal fer- 
ric hydrous oxides increases substantially near the isoelectric point, 
presumably due to a rapid increase in particle size as a result of 
colloid destabilization and agglomeration. Effort under this program 
involved the development and verification of filtration and light scat- 
tering methods as a means to monitor the stability of colloidal 
corrosion products in power plant coolant water. Tests conducted in 
this task established the feasibility of utilizing a filtration test in the 
field to determine the isoelectric point of fuel cell power plant 
coolant loop waters. Isoelectric point comparisons will allow assess- 
ment of colloidal corrosion product stability and stability changes in 
power plant coolant loops. Turbidity measurements conducted in 
most tests showed sufficient response with pH change to indicate 
potential for development of a turbidity measurement approach. 


23269 (DOE/MC/25118-2965 $.1-S.10, 7.1-7.84, A.1- 
A.2) Multimegawatt inverter bridge technology. International 
Fuel Cells Corp., South Windsor, CT (USA). Feb 1989. (FCR- 
9338). In Electric utility phosphoric acid fuel cell power plant 
component and subsystem development. Final technical report, 
February 22, 1985—October 31, 1988. 496p. Order Number 
DE91011973. Source: OST]; NTIS. 

A program to design and experimentally investigate an advanced 
power switch for multimegawatt inverters in the 10-50 MW range 
was performed under Task 7. These inverters are used with multi- 
megawatt electric utility fuel power plants, but are also applicable 
to other direct current sources such as batteries, solar photovolat- 
ics, and magnetohydrodynamic generators. An inverter is required 
to convert the output of a de source into ac power and produce ac 
output. The inverter utilizes semiconductor switching elements to 
change the unregulated de source input into regulated ac output. 
Additional magnetic elements and filters are required to reduce un- 
wanted harmonics generated by the semiconductor switches to 
acceptable levels. An output transformer is required to increase the 
conditioned output voltage levels to the 13.8 to 69 kilovolt levels of 
utility distribution systems. A control and protection system is also 
required. This investigation is divided into the following categories: 
inverter bridge design, bridge fabrication, and bridge verification 
testing. Results are discussed. 


23270 (LA-UR-91-1708) Recent achievements in polymer 
electrolyte fuel cell (PEFC) research at Los Alamos National 
Laboratory. Wilson, M.S.; Springer, T.E.; Zawodzinski, T.A.; 
Gottesfeld, S. Los Alamos National Lab., NM (USA). [1991]. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910801-5: 26. intersociety energy con- 
version engineering (IECE) conference, Boston, MA (USA), 3-9 
Aug 1991). Order Number DE91013683. Source: OSTI; NTIS; 
GPO Dep. 

Recent research work on the polymer electrolyte fuel cell is de- 
scribed. The main topics are: (a) A new approach to the fabrication 
of Pv/C catalyst layers of high performance employing loadings as 
low as 0.1 mgPt/cm?, (b) measurements and modelling of mem- 
brane water transport and water management in the PEFC, and (c) 
carbon monoxide poisoning of anode electrocatalysts in the PEFC 
— the problem and possible solutions. 10 refs., 8 figs. 


23271 (PNL-SA-19561) Alternative materials for solid ox- 
ide fuel cells: Chromite interconnections. Bates, J.L.; Chick, 
L.A. Pacific Northwest Lab., Richland, WA (USA). Jun 1991. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-9105223—1: Fuel cell contractors meet- 
ing, Morgantown, WV (USA), 6 May - 6 jun 1991). Order Number 
DE91014447. Source: OSTI; NTIS; GPO Dep. 

This research and development is directed to modification of 
state-of-art and to development of analogous and alterative materi- 
als as solid oxide fuel cells electrodes and interconnections and 
consists of three tasks: electrical and thermal properties of state- 
of-the-art and alternative interconnection materials as functions of 
composition, structure, synthesis and processing methods; materi- 
als synthesis and processing methods to produce state-of-the-art 
and alternative interconnection chromite and manganite materials 
that can be sintered in air below 1550°C without the use of addi- 
tives; and Electrochemical behavior of materials interfaces to 
understand the kinetics and electro-chemical and chemical pro- 
cesses. This report discusses R&D directed toward understanding 


136 ERA Vol. 16, No. 9 


the factors that affect air sinterability, sintering mechanisms and 
the thermal expansion of La; _,Sr,CrO3 and Y;_,Ca,CrO3. 8 refs., 
6 figs. 
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3201 Buildings 
Refer also to citation(s) 23169, 23224, 23239, 23317, 23795, 24368 


23272 (CONF-910470-) HVAC and buliding systems 
congress '91; Lighting efficiency congress '91; Cogeneration 
project development ’91; Environmental management 
congress ‘91: Proceedings. Association of Energy Engineers, 
Atlanta, GA (USA). [1991]. 453p. Sponsored by USDOE, Washing- 
ton, DC (USA). From HVAC and building systems congress '91 - 
lighting efficiency congress ’91 - cogeneration project development 
'91 and environmental management congress '91; Anaheim, CA 
(USA); 23-24 Apr 1991. Order Number DE91013563. Source: 
OSTI; NTIS; GPO Dep. 

The Association of Energy Engineers, the Cogeneration Institute 
and the Environmental Engineers and Managers Institute held joint 
annual congresses for (1) Heating, Ventilating, and Air Condition- 
ing(HVAC); (2) Lighting Efficiency; (3) Cogeneration Project 
Development; and (4) Environmental Management. In a plenary 
session, trends were discussed on the impact on the environment 
by these four. Other session topics include high performance build- 
ing automation (BAS), HVAC equipment, HVACR applications, 
practical solutions to indoor air quality problems, waste-to-energy 
projects, new emission control technology, hazardous materials, 
cogeneration, lighting options and trends. The individual confer- 
ence papers have been catalogued separately. 


23273 (CONF-910636-3) The alternative _ refrigerant 
dilemma for refrigerator-treezers: Truth or consequences. 
Vineyard, E.A. Oak Ridge National Lab., TN (USA). [1991]. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From ASHRAE summer meeting; Indianapolis, 
IN (USA); 22-26 Jun 1991. Order Number DE91014569. Source: 
OSTI; NTIS; GPO Dep. 

In an effort to select a refrigerant that has minimal impact on en- 
ergy consumption and the environment, a screening analysis of 
potential refrigerants was performed that resulted in the selection 
of six candidates. The screening results show that R-134a, R-134, 
R-152a, R-134a/R-152a, R-22/R-152a/R-124, and R-134a/R-152a/ 
R-124 are the most promising refrigerants based on the following 
criteria: ozone depletion potential, greenhouse warming potential, 
coefficient of performance, and safety. Energy consumption tests 
were performed for the three pure refrigerants in accordance with 
the Association of Home Appliance Manufacturers standard for 
household refrigerators and household freezers. The results indi- 
cate an increased energy consumption of 6.8%, 7.3%, and 7.3%, 
respectively for R-134, R-152a, and R-134a in the most efficient 
oil. However, when the effects of compressor efficiency are taken 
into account, the normalized energy consumption results in an 
increase of only 2.7% for R-152a and 5.5% for both R-134a and R- 
134. 14 refs., 5 tabs. 


23274 (CONF-910801—7) Options of desiccant cooling and 
dehumidification technology. Kweller, E. (Department of Energy, 
Washington, DC (USA)); Mei, V.C.; Chen, F.C. Oak Ridge National 
Lab., TN (USA). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO05-840R21400. From 26. intersociety 
energy conversion engineering (IECE) conference; Boston, MA 
(USA); 3-9 Aug 1991. Order Number DE91014199. Source: OSTI; 
NTIS; GPO Dep. 

The recent CFC issue regarding the depleting of ozone layer 
and the greenhouse effect has become an impetus in research and 
development work for non-CFC air conditioning alternatives. Desic- 
cant cooling is considered a good candidate for replacement of 
vapor compression chillers. A review of the present status of the 
desiccant based systems indicate that the technology has signifi- 
cantly advanced in recent years, and has become one of the most 





promising alternatives. New and better desiccants have been de- 
veloped and novel cycles and more efficient system designs have 
been studied. As a result, the thermal coefficient of performance 
(COP) of desiccant cooling systems has been revised from around 
0.6 to 1.0 or higher. These advances coupled with potentially 
reduced production cost could become very competitive with con- 
ventional systems in the near future. This study gives a review of 
the present status of desiccant materials, system designs, and 
computer models. 17 refs., 4 figs. 


23275 (CONF-9109158—-1) Joint Industry/Government Re- 
search Project: Comparison of thermal aging for roof 
exposures and thin-specimens of experimental polyisocyanu- 
rate insulation toamed with alternative blowing agents. Graves, 
R.S.; Christian, J.E.; McElroy, D.L. Oak Ridge National Lab., TN 
(USA). [1991]. 36p. Sponsored by USDOE, Washington, DC 
(USA); Environmental Protection Agency, Washington, DC (USA). 
DOE Contract AC05-840R21400. From 1991 polyurethanes world 
congress; Nice (France); 24-26 Sep 1991. Order Number 
DE91012963. Source: OSTI; NTIS; GPO Dep. 

This paper reports apparent thermal conductivity (k) values from 
field exposures and laboratory aging of a set of industry-produced, 
experimental polyisocyanurate (PIR) laminated boardstock foamed 
with hydrochlorofluorocarbons (HCFCs) as alternative to chiorofluo- 
rocarbons (CFCs). The k-values were determined from 0 to 50°C 
using techniques that meet ASTM C 1114 (Thin Heater Apparatus) 
and ASTM C 518 (Heat Flow Meter Apparatus). The increase in k 
observed for field exposure in the ORNL Roof Thermal Research 
Apparatus (RTRA) was confirmed by independent laboratory tests. 
The observed laboratory increase in k was about the same, be- 
tween 17 and 22%, for all three blowing agent foams for a 450 day 
field exposure in the RTRA. Thin specimens were planed from the 
industry-produced boardstock foams and aged at 24 and 65°C for 
up to 460 days. The foams blown with alternative blowing agents 
exhibited long-term k-values 7 to 15% above those for CFC foams 
under similar conditions. Field exposures were conducted on speci- 
mens under single ply EPDM membranes in the RTRA for over 
680 days. Hourly averages of panel temperature and heat flux 
were analyzed to obtain k as a function of mean insulation temper- 
ature on a week-by-week basis. The k-values derived from the field 
data provided effective diffusion coefficients for air in the foam, 
which were within 7% of those obtained from the thin-specimen 
aging procedure at 24%C except for one sample. The relative per- 
formance of test specimens of HCFC-141b under a black and 
under a white membrane is reported, and data suggest that differ- 
ences are relatively small. 26 refs., 10 figs., 8 tabs. 


23276 (DOE/BP/23821—4) Sensible living for the 90’s: A 
portfolio of case studies from RCDP Cycle 1. Eklund, K. Idaho 
Dept. of Water Resources, Boise, ID (USA). Sep 1990. 39p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC79-85BP23821. Order Number DE91013264. Source: OSTI; 
NTIS; GPO Dep. 

“Sensible Living for the 90s” means designing and buikling 
homes that are energy efficient, comfortable and economical. Fol- 
lowing are examples of sensible homes. All the homes shown are 
electrically heated. They were constructed to meet or exceed Model 
Conservation Standards — energy efficient building standards devel- 
oped by the Northwest Power Planning Council for new electrically 
heated commercial and residential buildings. These standards don’t 
specify how a home must be built, but instead set levels for the ef- 
ficient use of electricity in the home. The unique designs of these 
homes prove that energy-efficient homes can look good, too. A 
profile is given for each home. Comments from energy specialists 
and, in most cases, the owners are included. Information is pro- 
vided on the features of the homes and how well they work. A 
glossary of technical terms is listed in the back of the book. 


23277 (DOE/BP/23821—7) Active ventilation report: RCDP 
cycle Il: Report 1, Active ventilation (February 1991): Report 2, 
Appendix A: Infiltration and ventilation in new electrically 
heated homes in the Pacific Northwest (July 1990). Washington 
State Energy Office, Olympia, WA (USA). Feb 1991. 78p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC79-85BP23821. Order Number DE91013423. Source: OSTI; 
NTIS; GPO Dep. 
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This report documents the analysis of the performance of natural 
and mechanical ventilation in Pacific Northwest homes. The analy- 
sis was part of Cycle 2 of the Residential Construction 
Demonstration Project, sponsored by Bonneville Power Administra- 
tion (BPA). Since 1986, the Residential Construction Demonstration 
Project (RCDP) has sponsored the collection of data on energy ef- 
ficient homes in the Pacific Northwest that comply with these new 
standards and requirements. Cycle 2 of RCDP was conducted be- 
tween September 1987 and April 1990. It concentrated on energy 
innovations in homes built to the Super Good Cents specifications. 
All of the test homes have electric heat and mechanical ventilation 
systems. Seven different types of active ventilation systems are rep- 
resented in the homes. Three of these system types are equipped 
with heat recovery devices, and are represented in approximately a 
quarter of the test homes. The potential for both natural and me- 
chanical ventilation was measured. Potential structural leakage was 
measured by blower door testing. Flow rate and operating time of 
mechanical ventilation systems were measured with flow hoods 
and hour meters. Actual ventilation was measured by using a pas- 
sive tracer gas technique for several weeks during the heating 
season and at times of normal occupancy. 3 refs., 12 figs., 4 tabs. 


23278 (DOE/BP/35738—4) Manufactured homes thermal 
analysis and cost effectiveness report. Baylon, D. (Ecotope, 
Inc., Seattle, WA (USA)); Davis, B.; Brown, |.; Kennedy, M.; 
Lubliner, M.; Onisko, S. Ecotope, Inc., Seattle, WA (USA). 7 Mar 
1991. 94p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AM79-87BP35738. Order Number DE91013426. Source: 
OSTI; NTIS; GPO Dep. 

This report analyzes the thermal performance and cost- 
effectiveness of conservation measures installed in manufactured 
homes built under the Residential Construction Demonstration 
Project (RCDP) sponsored by the Bonneville Power Administration 
(BPA). In 1988 and 1989, 150 homes were built under this project 
by eight manufacturers located in Washington and Oregon. The 
homes were built using Super Good Cents (SGC) specifications 
adapted from the existing specifications for site-built homes. These 
specifications set performance standards for building envelope 
components (doors, windows, ceilings, floors and walls) and venti- 
lation systems. The manufacturers provided detailed data about the 
individual components installed in each home. These data included 
the wholesale price of each conservation measure, the nominal in- 
sulation specifications and the area of each component in the 
building exterior’s shell. Using engineering calculations, simulations 
and actual performance data, the impact of the entire package of 
conservation measures on the energy required for space heating 
was estimated. These methods permitted analysis of the effects of 
various measures and their cost-effectiveness. 18 rets., 10 figs., 20 
tabs. : 


23279 (DOE/CE-0304T) Performance standards for new 
commercial and multi-family high rise residential bullidings. 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (USA). Office of Codes and Standards. 30 
Jan 1989. 231p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91014934. Source: OSTI; NTIS; GPO; GPO Dep. 

This subpart establishes energy conservation voluntary perfor- 
mance standards for the design of new commercial and 
mutti-family high-rise residential buildings. These standards are de- 
signed to achieve the maximum practical improvements in energy 
efficiency and increases in the use of non-depletable energy 
sources. The standards are intended as guidelines for the purpose 
of providing technical assistance for the design of energy efficient 
buildings. However, these standards are mandatory for design of 
new federal commercial and multi-family high-rise residential build- 
ings. 26 refs., 18 figs., 25 tabs. 


23280 (DOE/CE/15286-T1) [Moblle “K” Filter program]: Fi- 
nal report. Tech Paper, Inc., Pittsfield, MA (USA). 17 May 1991. 
13p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG01-86CE15286. Order Number DE91013322. Source: OSTI; 
NTIS; GPO Dep. 

This report documents progress through May 16, 1990 in the 
marketing of the Mobile ‘K’ filter. This air fier traps fine particu- 
lates. A total number of 167 of the filter units have been sold. An 
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effort to increase sales by lowering the cost of the units by deliver- 
ing the fitters unassembled is under way. (GHH) 


23281 (DOE/CE/15318-T5) [MPG energy efficient moni- 
toring system]. Energy Data Co., Inc., Stonington, CT (USA): 
Battelle Pacific Northwest Lab., Richland. WA (USA). 24 Jun 1991. 
22p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG01-87CE15318. Order Number DE91014374. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of the “MPG” © Energy Efficiency Monitoring Sys- 
tem is to provide an ongoing feedback measurement of the energy 
efficiency of the building/occupant system to the people responsi- 
ble for operating the building. The monitoring system validated in 
this paper monitors and computer the relationship between the en- 
ergy used in a building [primarily for the heating, ventilating, and 
air conditioning, (HVAC) systems] and the outside temperature. 
Specifically, the “MPG” © Energy Monitoring System measures the 
combined efficiencies of the following building systems: HVAC sys- 
tems, building envelope, and occupant habits. It is expected that 
actions based on this monitoring feedback will be both short-term 
operational and long-term planning. 3 tabs. (JL) 


23282 (DOE/EIA-0246(89)) Commercial buildings charac 
teristics, 1989. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Energy Markets and End Use. 10 
Jun 1991. 358p. Sponsored by USDOE, Washington, DC (USA). 
Order Number DE91014625. Source: OSTI; NTIS; GPO; GPO Dep. 

This report provides basic statistical information on the consump- 
tion of, and expenditures for, energy in commercial buildings and 
their energy-related characteristics. This survey is the only source 
of national-level data on both commercial building characteristics 
and energy consumption. This report covers the physical and oper- 
ating characteristics that affect energy use for the commercial 
building stock. A second report, to be released later, will cover en- 
ergy consumption and expenditures. This report presents 
descriptions of commercial buildings at the national and Census re- 
gion levels in terms of the following characteristics: building use, 
building size, location, energy sources. energy end uses, conserva- 
tion features, heating, cooling, and lighting equipment, percent of 
floorspace heated, cooled, or lit, and building structure. 7 figs., 117 
tabs. 


23283 (DOE/IR/05106-T158) Energy efficient bullding de- 
sign: Guidelines for local government. Balon, R.J. Urban 
Consortium for Technology Initiatives (USA). Energy Task Force; 
Montgomery County Dept. of Facilities and Services, Rockville, MD 
(USA). Capital Projects Management Div. Jul 1989. 134p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG02-78IR05106. Order Number DE91013453. Source: OSTI:; 
NTIS; GPO Dep. 

The aim of the project was to develop an effective, in-house en- 
ergy review process for County building design, covering new 
buildings and major renovations of existing buildings. Montgomery 
County enacted regulations for energy efficient design of buildings 
in July 1986. In essence, the regulation sets energy consumption 
limits for buildings and calls for life-cycle-cost analysis of design 
choices. In the course of this project significant achievements were 
realized in the following areas: Energy Design Guidelines were es- 
tablished or refined in several areas of energy technology and 
design practice. The Energy Review Process was formalized and 
implemented. Energy personnel received supplemental training in 
lighting technologies and design methods, energy analysis pro- 
grams and commercial design standards. The key technical 
findings of the project are as follows: A combination of energy de- 
sign tools was found to provide optimum results, including energy 
analysis, life-cycle-cost analysis, prescriptive standards and guide 
specifications. There is a dramatic decrease in design energy con- 
sumption in buildings processed under the guidelines, ranging from 
30 % to 50 % decrease in energy consumption compared to exist- 
ing County buildings. On average, it was found that energy-efficient 
new buildings cost no more to build than energy-hog buildings. An 
economic analysis indicates a very high rate of return in utility sav- 
ings compared to the cost of implementing the program. 10 figs. 


23284 (EFI-TR-3726) Load curves for buildings with differ- 
ent heating systems. Rismark, O.; Livik, K. Energiforsyningens 
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Forskningsinstitutt A/S, Trondheim (Norway). Sep 1990. 99p. (In 
Norwegian). Order Number DE91793094. Source: OSTI; NTIS (US 
Sales Only). 

Buildings with solely electric heating systems, mixed systems 
(electric plus oil or wood) and non-electric heating systems are de- 
scribed. The analysis includes residential and vocational buildings. 
Figures for energy use, specific energy and the utilization time for 
electric power are calculated. Detached houses and undetached 
houses with mixed heating system have on average 3-4% lower 
electric power consumption than houses with solely electric heat- 
ing. Health and social service buildings with mixed heating systems 
24% lower electric power consumption than corresponding build- 
ings with solely electric heating. The corresponding figures for 
school buildings are 18-19% lower, commodity trade buildings 55% 
lower, whereas public office buildings have no proven reduction. In 
an annex load curves for a selection of buildings are shown. 


23285 (LBL-22553) Energy and lighting decisions. Verder- 
ber, R.R. Lawrence Berkeley Lab., CA (USA). Jun 1986. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-8607382-1: Association of Southeast 
Asian Nations (ASEAN) workshop, Berkeley, CA (USA), 23 Jul 
1986). Order Number DE91014590. Source: OSTI; NTIS; GPO 
Dep. 

This report reviews the fundamental principles of lighting and 
uses them to evaluate energy-conserving lighting equipment and 
techniques. The selection of the proper lighting components and 
systems is complex, requiring a knowledge of the characteristics of 
light sources and their interactions with the auxiliary equipment and 
the environment. Furthermore, there are subjective aspects of light- 
ing that are difficult to quantify. We address the simplistic way in 
which lighting is commonly approached, then present an argument 
as to the critical nature of the lighting decision. In the final sections 
we discuss and evaluate lighting equipment in terms of its applica- 
tions and characteristics. Familiarity with the fundamental 
characteristics of the elements of lighting equipment will also per- 
mit more judicious appraisal and use of lighting concepts that may 
be introduced in the future. 6 figs., 9 tabs. 


23286 (LBL-29294) Thermally efficient compact fluores- 
cent fixtures. Siminovitch, M.J.; Rubinstein, F.M.; Whiteman, R.E. 
Lawrence Berkeley Lab., CA (USA). Sep 1990. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO3-76SF00098. 
(CONF-9010365-—2: Institute of Electrical and Electronics Engi- 
neers (IEEE) industry applications society conference, Seattle, WA 
(USA), 7-12 Oct 1990). Order Number DE91014711. Source: 
OSTI; NTIS; GPO Dep. 

This paper describes the development of thermally efficient com- 
pact fluorescent fixtures. Experimental data shows that decreases 
in fixture efficiency can approach 20% due to elevated temperature 
conditions inside the lamp compartment. These elevated tempera- 
tures increase the minimum lamp wall temperature of the compact 
fluorescent lamp and reduce the light output and efficacy of the 
lamp ballast system. A series of prototype fixtures are described 
that employ convective venting and heat sinking to reduce elevated 
lamp temperatures. These cooling strategies can produce 20% in- 
creases in light output and efficacy. 4 refs., 10 figs. 


23287 (LBL-29505) Indoor air flow and pollutant removal 
in a room with task ventilation. Fisk, W.J. (Lawrence Berkeley 
Lab., CA (USA)); Faulkner, D.; Pih, D.; McNeel, P.J.; Bauman, 
F.S.; Arens, E.A. Lawrence Berkeley Lab., CA (USA). Sep 1990. 
23p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9009389-1: 11. Air Infiltration and Ven- 
tilation Centre (AIVC) conference, Beigirate, Lake Maggiore (Italy), 
18-21 Sep 1990). Order Number DE91013746. Source: OSTI; 
NTIS; GPO Dep. 

In an experimental facility, we studied the performance of a task 
ventilation system designed for use in office buildings. With this 
system, occupants can adjust the flow rate and direction of air sup- 
plied to their work space through four floor-mounted supply grills. 
Air typically exits the ventilated space through ceiling-mounted re- 
turn grills. To study indoor air flow patterns, we measured the age 
of air at multiple indoor locations using the tracer gas stepup proce- 
dure. To study the intra-room transport of tobacco smoke particles, 





cigarettes were smoked mechanically in one workstation and parti- 
cle concentrations were measured at multiple indoor locations. Test 
variables included the furnishing of the chamber, the location(s) of 
air supply, supply flow rates, temperatures, and directions, and in- 
ternal heat loads. Our major findings were as follows: (1) In most 
tests, deviations from a uniform age of air, and a uniform particle 
concentration, were less than 30 percent. (2) Some supply air 
short circuits to the return grill when the air is directed toward the 
return grill with a high velocity. (3) Low supply velocities resulted in 
a floor-to-ceiling displacement ventilation flow pattern. (4) Directing 
the supply air toward the occupant, or away from the center of the 
four supply grills, typically yielded an age of air at the occupant’s 
breathing level that was 15 to 25 percent lower than the age at 
other breathing-level locations. (5) With low supply velocities and 
air directed toward the occupants, tobacco smoke particle concen- 
trations in a ventilated non-smoking workstation were 50 percent of 
the chamber-average concentration. 12 refs., 6 figs., 4 tabs. 


23288 (LBL-30646) Fixture efficiency program. Siminovitch, 
M.J.; Rubinstein, F.M.; Packer, M. Lawrence Berkeley Lab., CA 
(USA). Apr 1991. 15p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-9104272-1: As- 
sociation of Energy Engineers conference, Anaheim, CA (USA), 
22-26 Apr 1991). Order Number DE91014470. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes the research program involved with the de- 
velopment of energy efficient fluorescent fixtures. The program 
effort is directed at improving the efficiency of both compact and 
T12 fluorescent fixtures by the development of advanced thermal 
management systems. Most enclosed compact and 112 fluores- 
cent fixtures produce elevated lamp wall temperatures that result in 
reduced light output and efficiency of the lamp ballast system. Fix- 
ture efficiencies for these types of enclosed fixtures typically range 
between 50 and 70%. Approximately half of the efficiency losses 
are due to thermal affects and half due to optical factors. This indi- 
cates that substantial conservation potential exists by enhancing 
the thermal performance of fluorescent fixtures. The ongoing pro- 
gram is directed at developing enhanced fixture geometries that 


mitigate these thermal losses, and at working with the fixture 
industry to transfer these thermal management systems to the mar- 
ketplace. 7 refs., 10 figs. 


23289 (NEI-DK-557) Energy analysis 1988/89: Energy 
consumption in properties covered by the VKO system. VKO- 
Information, 28. Varmekonsulentordningens Registreringsudvalg, 
Taastrup (Denmark). Aug 1990 35p. (In Danish). Order Number 
DE91798495. Source: OSTI; NTIS (US Sales Only). 

An analysis of the energy consumption in the 15.000 properties 
(totalling an area of 58 mio. square meters) which are covered by 
the services of the Danish firm of heating consultants. The firm 
claims that energy consumption in, their registered buildings has 
been significantly reduced since their registration. Oil consumption 
has fallen by 19% and natural gas consumption by 10% in the 
course of the last eight years. The statistics acquired by the firm 
are presented. (AB). 


23290 (ORNUCON-319) Analysis of annual thermal and 
moisture performance of radiant barrier systems. Wilkes, K.E. 
Oak Ridge National Lab., TN (USA). Apr 1991. 142p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91014947. Source: OSTI; NTIS; GPO Dep. 

For Electric Power Research Institute. 

This report summarizes a project to model the annual thermal 
and moisture performance of radiant barrier systems installed in 
residential attics. A previously developed model for the thermal 
performance of attics with radiant barriers was modified to allow 
estimates of moisture condensation on the underside of radiant 
barriers that are laid directly on top of existing attic insulation. The 
model was partially validated by comparing its predictions of ceiling 
heat flows and moisture condensation with data and visual obser- 
vations made during a field experiment with full-size houses near 
Knoxville, Tennessee. Since the model predictions were found to 
be in reasonable agreement with the experimental data, the mod- 
els were used to estimate annual energy savings and moisture 
accumulation rates for a wide variety of climatic conditions. The 
models results have been used to identify locations where radiant 
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barriers are cost effective and also where radiant barriers have po- 
tential for causing moisture problems. 58 refs., 20 figs., 32 tabs. 


23291 (ORNLU/M-—1512) Building Thermal Envelope Sys- 
tems and Materials (BTESM) progress report for DOE Office of 
Buildings Energy Research: Monthly progress report, May 
1991. Burn, G. (comp.). Oak Ridge National Lab., TN (USA). 1991. 
39p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91015226. Source: OSTI; 
NTIS; GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, and 
building diagnostics. Presentations are not stand-alone paragraphs 
every month. Their principal values are the short-time lapse be- 
tween accomplishment and reporting and their evolution over a 
period of several months. 


23292 (ORNL/Sub-86-SA711/V) Monitoring and evaluation 
of foundation insulation retrofits in single family detached 
houses in St. Paul and Minneapolis, Minnesota: Final report. 
Robinson, D.A. (Robinson Technical Services, St. Paul, MN 
(USA)); Nelson, G.D.; Hewett, M.J.; Noble, M.T.; Shen, L.S.; Gold- 
berg, L.F. Oak Ridge National Lab., TN (USA); Robinson Technical 
Services, St. Paul, MN (USA). Mar 1991. 99p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91014956. Source: OSTI; NTIS; GPO Dep. 

The effectiveness of foundation insulation retrofits in 15 Min- 
nesota houses was evaluated using a before-after experimental 
method. A two- parameter linear regression model of total space 
heating load versus outside temperature was used to evaluate 
changes in energy use. The average whole-house energy savings 
for the interior and exterior cases were 92 and 24 therm per year, 
or 7.9 (range —0.6 to 17. 8) and 3.0 (range —2.9 to 8.3) percent, 
respectively. Minimum payback periods for the interior and exterior 
cases were 12 and 37 years, respectively. All homeowners reported 
increased comfort in their basements. Average measured savings 
were about one-third of those predicted. The findings show that the 
application of insulation in an uncontrolled zones produces highly 
variable results, and has the principal effect of increasing the tem- 
perature and comfort of the basement, rather than producing cost 
effective whole-house energy savings, 13 refs., 11 figs., 14 tabs. 


23293 (PNL-SA-19048) The US Department of Energy’s 
Advanced Energy Design and Operation Technologies (AE- 
DOT) project. Brambiey, M.R. (Pacific Northwest Lab., Richland, 
WA (USA)); Bailey, M.L. Pacific Northwest Lab., Richland, WA 
(USA). Jun 1991. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC06-76RL01830. (CONF-9106201-—1: Sym- 
posium on building systems automation integration, Madison, WI 
(USA), 3-7 Jun 1991). Order Number DE91013788. Source: OST]; 
NTIS; GPO Dep. 

Computer technology could be used to help design teams 
consider energy performance as an integral part of the design pro- 
cess. If this becomes possible, their capability to produce much 
more energy-efficient buildings without increasing the costs of 
building design would be enhanced. Recognizing this, the US De- 
partment of Energy (DOE) has initiated the Advanced Energy 
Design and Operation Technologies (AEDOT) project, led by Pa- 
cific Northwest Laboratory. The aim of the project is to develop 
advanced computer-based technologies that will help designer take 
advantage of these large potential energy savings. The success of 
the AEDOT project depends largely on our ability to develop en- 
ergy design-support tools that are integrable into comprehensive 
building design environments so that all parts of the design pro- 
cess will be supported. This integrability is essential: energy, just 
one consideration among many in building design, must be consid- 
ered in a context that includes visual, acoustic, structural, 
accessibility, thermal comfort, indoor air quality, cost, and other 
factors associated with the quality, acceptability, and performance 
of a building. Advanced computer-aided design support environ- 
ments will need to integrate tools from many different domains and 
provide access to the vast amounts of data that designers need to 
apply these tools and to make informed design decisions. This pa- 
per presents an overview of the AEDOT project. It also provides a 
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discussion of the concept for future computer-based design support 
environments on which the project is based, anticipated data 
needs, and the role of artificial intelligence and knowledge-based 
systems in providing the proposed capabilities. The need for inte- 
gration of diverse tools and data is highlighted. 11 refs., 4 figs. 


23294 (PNL-SA-19434) Ventilation and moisture in new 
energy-efficient manutactured homes. Hadley, D.L.; Bailey, S.A.; 
Parker, G.B. Pacific Northwest Lab., Richland, WA (USA). Jun 
1991. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. (CONF-910659-—25: 84. annual meet- 
ing and exhibition of the Air and Waste Management Association 
(AWMA), Vancouver (Canada), 16-21 Jun 1991). Order Number 
DE91013786. Source: OSTI; NTIS; GPO Dep. 

In order to establish a database of infiltration and ventilation 
characteristics in current practice manufactured housing, a multi- 
year field testing program was undertaken by the Bonneville 
Administration beginning in the mid-1980s. This program was later 
expanded to include 20 homes that had been upgraded to meet 
the regional Model Conversion Standards (MCS) for energy 
efficiency. The results from these initial studies indicates that signif- 
icant improvement in shell tightness are possible. In fact, these 
new manufactured homes were also tighter than site-built homes 
constructed during the same time period that were tested as part 
of the Northwest Residential Infiltration Survey (NORIS). During the 
1989-1990 heating season, Pacific Northwest Laboratory (PNL) for 
the Office of Energy Resources, Bonneville Power Administration 
(Bonneville), measured the ventilation characteristics in 139 newly 
constructed energy-efficient manufactured homes and a sample of 
35 current practice manufactured homes not built to the energy ef- 
ficient standards. The new energy- efficient homes were built to the 
MCS. This phase of the program was part of Bonneville’s Residen- 
tial Construction Demonstration Program (RCDP). A standard 
blower door test was used to estimate shell leakiness, and a pas- 
sive perfiuorocarbon tracer (PFT) technique was used to estimate 
overall air exchange rates. In addition, one-time measurements of 
the designated whole-house exhaust system flow rate was taken. 
An occupant and structure survey was conducted at the time of the 
testing to obtain information on house characteristics, daily occu- 
pant activities and ventilation system operation. The homes were 
located in Oregon, Washington, Idaho, and western Montana. This 
paper summarizes the infiltration/ventilation characteristics in this 
sample of new and energy-efficient manufactured homes built and 
situated in the Pacific Northwest. 13 refs., 6 tabs. 
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23295 (ANL/CP—73176) Energy use impacts of the mobile 
source provisions of the Clean Air Act Amendments of 1990. 
Stodolsky, F.; Singh, M.K. Argonne National Lab., IL (USA). [1991]. 
27p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-910659-28: 84. annual meeting and ex- 
hibition of the Air and Waste Management Association (AWMA), 
Vancouver (Canada), 16-21 Jun 1991). Order Number 
DE91014018. Source: OSTI; NTIS; GPO Dep. 

The Clean Air Act Amendments (CAAA) of 1990 will have a pro- 
found, positive impact on air quality. At the same time, they will 
affect the use of energy in various sectors of the US economy. 
Given the continued reliance of the US in imported petroleum, the 
impact of the CAAA on petroleum use is of particular interest. Vari- 
ous provisions of the CAAA are expected to lead to a reduction in 
its use. Alternatively, other provisions will lead to increased 
petroleum consumption. The net overall effect appears to be a re- 
duction in oil use. However, the extent of that reduction is not 
clear-cut. It will be determined by technological developments as 
well as industry and consumer behavior. In this paper, we present 
estimates of the impact on petroleum use of the mobile source pro- 
visions of the CAAA. These provisions may provide the largest oil 
displacement potential of the CAAA. As will be shown, however, 
the variety of assumptions required concerning technological 
developments and market response results in a wide range of esti- 
mates. 24 refs., 8 tabs. 
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23296 (CONF-9105133-1) Light weight, high field, stable, 
superconducting magnets for advanced transportation sys- 
tems. Lubell, M.S.; Dresner, L.; Kenney, W.J.; Lue, J.W.; Luton, 
J.N.; Schwenterly, S.W. Oak Ridge National Lab., TN (USA). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. From Technological issues of super- 
conducting maglev transportation; Upton, NY (USA); 23-24 May 
1991. Order Number DE91013667. Source: OSTI; NTIS; GPO Dep. 

Although the Guideway may be the most expensive component 
of a MAGLEV system, the importance of a suitable magnet system 
should not be underestimated. The reliability of operation of MA- 
GLEV depends on the superconducting magnets performing to 
their specifications in a reliable manner (i.e., without training or 
quenching). Besides reliability the magnets should produce high 
field, be sufficiently stable to withstand reasonable perturbations, 
be light weight, be protected in the event of a quench, and be eco- 
nomical (although performance should outweigh cost). We propose 
to develop superconducting magnets that have these features. Our 
magnet designs are based on internally cooled, cable-in-conduit 
superconductor with Polymer Matrix Composites (PMC) as the 
structural reinforcement. Although the initial work is with metallic 
superconductors such as NbTi, the processes being developed will 
be applicable to the High Temperature Ceramic Superconductors 
when they become suitable for magnet applications. 


23297 (DOE/BP/50176-1) Design of a veneer cooler/sorter 
for the plywood industry: Part 1, Phase 2 report to the Bon- 
neville Power Administration: Analysis, design and 
demonstration of a veneer cooler/sorter to be used in conjunc 
tion with a radio trequency veneer dryer; Part 2, Cost estimate 
for a rf redried veneer cooler/sorter. Carroll, Hatch and Asso- 
ciates, Inc., Portland, OR (USA). Jul 1989. 61p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC79-88BP50176. 
Order Number DE91013288. Source: OSTI; NTIS; GPO Dep. 

Radio Frequency (rf) dryers offer the opportunity for veneer man- 
ufacturers to process more high grade veneer and to do it more 
efficiently. A veneer cooler has been designed to enhance the use 
of rf technology in this industry by eliminating certain problems as- 
sociated with cooling and inventory delays. The objective of this 
study was to determine the economic and technical feasibility of a 
veneer cooler/sorter for use with rf dryers in the plywood manufac- 
turing industry. The second part of this report provides an accurate 
cost estimate for building a forced air cooler system to be used in 
conjunction with an rt veneer redryer. 6 refs., 4 tabs. 


23298 (DOE/IR/05106-T151) Feasibility study of trans- 
portation management strategies in the Poplar Corridor, 
Memphis, Tennessee. Siniard, D. Urban Consortium for Technol- 
ogy Initiatives (USA). Energy Task Force; Memphis and Shelby 
County Div. of Planning and Development, TN (USA). Feb 1990. 
141p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FG02-78IR05106. Order Number DE91013446. Source: 
OSTI; NTIS; GPO Dep. 

This report documents the development and implementation of 
various transportation management strategies aimed at alleviating 
traffic congestion problems in the Popiar Corridor, a major trans- 
portation corridor located in a rapidly growing suburban area of 
Memphis, Tennessee. The project provided the opportunity for local 
governments to work with the private sector in a joint venture to 
address traffic congestion problems and to promote more efficient 
use of the area's transportation network. The project was carried 
out by the staff of Memphis Area Rideshare, a joint city/county 
agency which provides transit information and free carpool/vanpool 
computer matching services to area commuters. Public sector par- 
ticipants in the planning process included transportation and land 
use planners from the Office of Planning and Development, city 
traffic engineers, and representatives from the Memphis Area 
Transit Authority (MATA). Private sector input came from major de- 
velopers and employers in the Poplar Corridor and from officials of 
schools located in the area. 


23299 (ORNLU/TM-11832) Test Plan and implementation 
procedures for the Integrated Booking System Prototype (IBS- 
P). Truett, T. (Oak Ridge National Lab., TN (USA)); Yow, T.; 
Wheeler, V.; Stamm, S.; Valentine, D. Oak Ridge National Lab., 
TN (USA). May 1991. 54p. Sponsored by Department of Defense, 





Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91015056. Source: OSTI; NTIS; GPO Dep. 

The Test Plan for the Integrated Booking System — Prototype 
(IBS-P) describes system testing procedures and schedules. It also 
provides a specific list of requirements specifications. The testing 
of the IBS-P was conducted by Headquarters, Military Traffic Man- 
agement Command (HQ MTMC), and by each of the MTMC Area 
Commands (ACs). As a result of testing, modifications to the soft- 
ware were made, as appropriate, and text was added to the 
Functional Description of the target system. The prototype system 
was accepted by MTMC. The Implementation Procedures outlined 
the process for installing the IBS-P at three sites: HQ MTMC, 
MTMC Eastern AC, and MTMC Western AC. This report is a 
guidebook for this installation. Implementation was successful at 
each of the three sites. The target IBS will be a lead execution 
system of the Defense Transportation System for international sur- 
face cargo in both peacetime and wartime. IBS will support traffic 
management within MTMC and will respond to the requirements of 
both commodity managers and war planners to have continual ac- 
cess to information about international surface cargo movement. 


23300 (ORNL/TM-11834) End-user’s handbook for the Inte- 
grated Booking System Prototype (IBS-P). Yow, T. (Oak Ridge 
National Lab., TN (USA)); Truett, T.; Wheeler, V.; Valentine, D.; 
Stamm, S. Oak Ridge National Lab., TN (USA). Jun 1991. 55p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91014976. 
Source: OSTI; NTIS; GPO Dep. 

For Military Traffic Management Command, Directorate of Inter- 
national Traffic, Falls Church, VA. 

The Integrated Booking System (IBS) is an automated cargo 
booking system that has been developed for the Military Traffic 
Management Command (MTMC) to provide traffic management for 
international surface cargo movements during war and peace. The 
IBS prototype system (IBS-P), developed by Oak Ridge National 
Laboratory (ORNL), conceptually defines an approach for the tar- 
get IBS. The purpose of this end-user's handbook is to provide the 
IBS-P end user with the information necessary to run the proto- 
type. This information includes a discussion of IBS-P menu and 
screen options; information on option selection, user input, and 
system output and displays; instructions for navigating through the 
system; and guidelines for correcting data entry errors. This hand- 
book does not contain detailed technical information on computer 
or system operation, nor does it contain detailed information on 
transportation functionality. It is assumed hat the personnel using 
the IBS-P know the transportation functionality required. 
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23301 (ANL/CP-73285) A chemical approach to recycling 
mixed plastics from shredder fluff. Jody, B.J.; Daniels, E.J.; 
Bonsignore, P.V. Argonne National Lab., IL (USA). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-9105212-1: 6. annual recyclingplas 
conference, Washington, DC (USA), 22-23 May 1991). Order Num- 
ber DE91014004. Source: OSTI; NTIS; GPO Dep. 

The obsolete automobile is the largest recycled consumer 
product and the largest source of recycled ferrous scrap. The dis- 
mantler recovers mechanical and electrical components from the 
automobile for resale and sells the hulk to the shredder. The 
shredder shreds the hulk along with white goods (such as refriger- 
ators, dryers, and washing machines). An air-classification system 
is used to remove the light fraction, better known as fluff, to facili- 
tate the recovery of the metals downstream. Fluff contains plastics, 
glass, fibers, and foams, as well as dirt, gravel, sand, and other 
materials. It also contains automotive fluids and heavy metals, such 
as lead and cadmium. This paper addresses the treatment and re- 
cycling of fluff. In the last decade, several techniques to handie fluff 
have been proposed and/or investigated, including landfilling, incin- 
eration, incineration with heat recovery, incineration with heat 
recovery and conversion to electricity, gasification, pyrolysis, pel- 
letizing to use fluff as a supplementary fuel, and using fluff to make 
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secondary products (such as lumber board, highway furniture, park 
benches, and fencing materials). With the exception of landfilling, 
all of these techniques are driven by the plastics content of fluff. 


23302 (DOE/BP/35467—1) Pneumatic conveying of materi- 
als in the wood products industry: Part 1, A guidebook to 
electrical energy savings for pneumatic conveying systems in 
the wood products industry; Part 2, Study and demonstration 
tor reducing electrical energy requirements for pneumatic cor- 
veying systems in the wood products industry. Carroll, Hatch 
and Associates, Inc., Portland, OR (USA). Feb 1991. 120p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC79-87BP35467. Order Number DE91013289. Source: OSTI; 
NTIS; GPO Dep. 

The energy consumed by pneumatic conveying systems used in 
the wood products industry can be reduced significantly through 
the implementation of energy conservation measures. A guidebook 
that will assist those in the industry in both identifying and assess- 
ing these energy saving measures has been compiled. It is 
intended for use by plant managers, plant engineers, and others 
concerned with energy management in the wood products industry. 
Part two of this report details the study which expresses ideas for 
electrical energy conservation opportunities in a specific activity 
commonly used in the wood products industry, namely, pneumatic 
conveying of woody products and by-products. The use of electric- 
ity for powering motors which drive fans and/or blowers in 
pneumatic systems is substantial. The study proposers believed 
that electrical energy efficiency was sekiom, if ever a design con- 
sideration when the pneumatic systems were originally planned. As 
such, they believed that this particular use of electrical energy was 
a promising target for sizable conservation. 14 figs., 12 tabs. 


23303 (DOE/BP/92758-1) Application of heat pump dehu- 
midification, A case study: Drying of lumber at diamond wood 
products. Wilson, J.B. Oregon State Univ., Corvallis, OR (USA). 
Forest Research Lab. Sep 1990. 89p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract BI79-88BP92758. Order 
Number DE91013290. Source: OSTI; NTIS; GPO Dep. 

A case study was conducted of a new dehumidification kiln used 
for drying four-quarter red alder. To determine the energy and dry- 
ing costs, the study included the measurement of all process 
parameters such as electricity and natural gas use, water extrac- 
tion, wet- and dry-bulb temperatures, venting, and total drying. For 
comparative purposes wood from the same source was dried in a 
conventional kiln and similar measurements were taken. Dehumidi- 
fication equipment is essentially a heat recovery system based on 
a refrigeration unit that condenses the water vapor in the kiln onto 
a cold coil where the heat of condensation is transferred to the re- 
frigerant. The heat in the refrigerant is then pumped back into the 
kiln to maintain drying. The potential exists to reduce dehumidifica- 
tion drying costs by following recommended changes to equipment 
and operation. There were a number of reasons why the dehumidi- 
fication kiln did not function as expected, some of which can be 
corrected to improve both energy efficiency and drying cost. Al 
though the dehumidification kiln studied did not provide the drying 
cost and energy savings expected, dehumidification drying of wood 
should not be excluded as an alternative drying method when con- 
sidering new equipment for most lumber species. A properly 
designed and installed system can offer significant energy and cost 
savings over conventional kilns. 10 figs., 11 tabs. 


23304 (DOE/CE/40878-1) Application of ceramics to indus- 
trial gas turbines: Task 1, Technology background. Anson, D.; 
Ramesh, K.S.; DeCorso, M. Battelle, Columbus, OH (USA). Mar 
1991. 197p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89CE40878. Order Number DE91013140. Source: 
OSTI; NTIS; GPO Dep. 

The efficiency of any heat engine depends on the addition of 
heat at some elevated temperature, expansion of the working fluid 
under near-adiabatic conditions, and heat rejection at a lower tem- 
perature. The adiabatic temperature ratio during expansion defines 
the useful work done and depends on the pressure ratio. The de- 
pendence of thermal efficiency on pressure ratio and turbine inlet 
temperature (TIT) is known. In considering industrial cogeneration 
units, raising the TIT also increases the turbine exhaust tempera- 
ture and enhances the recovery of useful heat (typically above 150 
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C). Thus the overall fuel efficiency can be further improved by 
adopting higher turbine temperature. This report, is a review of the 
status of ceramic materials in the context of gas turbine engine de- 
velopment. The underlying features of ceramic materials, and the 
processes involved in production of ceramic components, are de- 
scribed in some detail. Overall, it is concluded that the present 
status of ceramic materials, together with the experience gained in 
past government sponsored programs, are such that the develop- 
ment of ceramic components for industrial gas turbines appears 
timely. 53 refs., 40 figs., 32 tabs. 


23305 (DOE/CE/40878-2) Application of ceramics to indus- 
trial gas turbines, economics, market analysis, and R&D plan: 
Part 2 report: Tasks 2, 3, and 4. Anson, D.; Sheppard, W.J.; Nor- 
land, D.L.; DeCorso, M. Battelle, Columbus, OH (USA). 20 Mar 
1991. 165p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89CE40878. Order Number DE91013141. Source: 
OSTI; NTIS; GPO Dep. 

This report presents the findings of the second final part of a 
project to evaluate the technical feasibility, economic viability, and 
market-ability of applying ceramics to industrial gas turbines. The 
Task 1 report confirmed that the application of ceramics to compo- 
nents in the hot-gas path of industrial gas turbines could provide 
significant benefits. Most importantly, engine performance can be 
enhanced, fuel including lower quality gases and liquids can be 
burned and utilized more effectively, and gaseous and solid emis- 
sions reduced. In this report, quantitative predictions are developed 
of the overall fuel savings that may be expected following the suc- 
cessful replacement of metal components by ceramics in critical 
applications, and a research and development plan is generated 
that would demonstrate the serviceability of ceramic components 
and the emissions performance of gas turbines in which they are 
used. 70 refs., 76 figs., 46 tabs. 


23306 (DOE/EV/19658-H1) Nonutility generation supply 
model: Final documentation. Orkand Corp., Silver Spring, MD 
(USA). 5 Jul 1991. 182p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC01-84E119658. Order Number 
DE91015363. Source: OSTI; NTIS; GPO Dep. 

For the past several years, DOE has been using a “share alloca- 
tion” approach to mode! nonutility generation that assumed a given 
fraction of new generation needs would be met by nonutility 
resources. To begin improving on the nonutility forecasting, a sepa- 
rate model, the Nonutility Generation Supply (NUGS) model, was 
structured. This model uses a bottom-up approach to capture the 
nonutility generation activity at a micro level, and it focuses on the 
major nonutility resource sectors: industrial sources of nonutility 
generation and independent power/small power producers. The 
NUGS bottom-up approach applies engineering economics to indi- 
vidual manufacturing plants and the Major Industrial Plant Database 
(MIPD) in order to determine technical and economic feasibility for 
installing cogeneration units. Various financial measures such as 
net present value, internal rate of return, and so forth are produced 
to allow for selection of optimal choices. In addition, independent 
power producers (IPP’s) and small power producers (SPP’s) are 
modeled using different technology characterizations, avoided costs 
and fuel prices as inputs. The results of these simulations are 
manufacturing cogeneration and IPP/SPP supply curves. These 
supply curves are then input to a goal program that can be used to 
select needed generation using a variety of different preference cri- 
teria such as least cost or fuel type. 59 refs., 24 figs., 3 tabs. 


23307 (DOE/ID/12859-1) New industrial heat pump applice- 
tions to vegetable drying: Phase 1 final report. Utah Power and 
Light Co., Salt Lake City, UT (USA); TENSA Services, Houston, 
TX (USA). Feb 1991. 61p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FC07-891D12859. Order Number 
DE91013697. Source: OSTI; NTIS; GPO Dep. 

The food industry (SIC code 2034) is considered one of the 
promising industrial sectors for advanced heat pump placement 
and the application of pinch technology. The site selected for this 
study is a vegetable dehydration plant and the participating utility is 
PacifiCorp. The objective of this study is to further identify the en- 
ergy savings potential through advanced heat pumps and other 
energy conservation methods developed in the context of pinch 
technology. This project sponsored by DOE’s Office of Industrial 
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Technologies was directed primarily towards more efficient 
utilization of heat pumps by improved integration into industrial pro- 
cesses. Though originally developed for optimizing heat exchange 
networks (HEN), pinch technology was applied to the integration of 
the entire range of process components including heat exchangers, 
heat pumps, heat engines, and various unit processes such as dis- 
tillation columns, evaporation trains, and driers. Pinch technology is 
gaining recognition as a valuable process design tool and has 
pointed the way to many energy-saving ideas in the process indus- 
tries. An introduction to pinch technology is provided in Appendix 
A. 9 refs., 30 figs., 4 tabs. 


23308 (DOE/ID/12860-1) New industrial heat pump applica- 
tions to a petroleum BTX unit for a petroleum refinery in 
southeastern Texas: Phase 1 final report. TENSA Services, 
Houston, TX (USA); Gulf States Utilities Co., Beaumont, TX (USA). 
Apr 1990. 67p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FCO7-891D12860. Order Number DE91013698. 
Source: OSTI; NTIS; GPO Dep. 

This report summarizes the results of a study sponsored by the 
US DOE Office of Industrial Programs titled “ Advanced Heat 
Pump Application of Evaiuation.” Two energy conservation retrofit 
options are identified with combined total savings of about one mil- 
lion dollars per year and with a simple payback of less than 2 
years. The semi-open cycle heat pump option lifts the heat content 
of the benzene, toluene, xylene (BTX) unit's toluene column 
overhead stream to match with the stripper reboiler duty in the Sul- 
folane unit. Consideration of the practical size and operational 
flexibility suggests that two semi-open heat pump systems, each 
with 50% of the heat load from the toluene column overhead, 
might be the best option for the site. The heat integration option 
calls for increasing heat exchanger area in the BTX, sulfolane, and 
toluene disproportionation (TDP) units by a total of 15,000 square 
feet. This study confirms earlier expectations that the BTX (SIC 
code 2911) process is one of the most promising, industrial sectors 
for advanced heat pump placement. 9 refs., 31 figs., 9 tabs. 


23309 (DOE/ID/12860-2) New industrial heat pump applica- 
tions to a specialty chemicals refinery: Phase 1 final report. 
TENSA Services, Houston, TX (USA); Gulf States Utilities Co., 
Beaumont, TX (USA). Mar 1990. 98p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FC07-891D12860. Order 
Number DE91013699. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the results of a study sponsored by US 
DOE Office of Industrial Programs titled “Advanced Heat Pump Ap- 
plication and Evaluation.” Two energy conservation retrofit options 
as described below, are identified with a combined total savings of 
about $245,000/year giving a payback period of 1.3 years. These 
savings represent about 41% reduction of current energy consump- 
tion in the chemical industry. Passive heat integration option calls 
for increasing the process to process heat exchanger area in the 
HDS and Main Fractionation Units by 3426 square feet. The semi- 
open cycle (Mechanical Vapor Recompression — MVR) heat pump 
option compresses the overhead vapors of the deisohexanizer (T- 
7) column and condenses it to partially supply the heat required by 
the same column reboiler. Several electrically driven MVR heat 
pump applications were studied. Heat integration alone looks very 
attractive; however, it cannot satisfy the total reboiler duty of the 
deisohexanizer column (T-7). A combination of heat integration and 
MVR heat pump completely satisfies the T-7 reboiler duty and 
eliminates the fired heater from service. The combined option 
yields a payback period of 1.3 years, which is well within the pe- 
riod specified by the plant. 9 refs., 35 figs., 13 tabs. 


23310 (EGG-M-91072) An experimental investigation of 
enhanced tubes for steam condensers. Jaber, M.H. (Pennsylva- 
nia State Univ., University Park, PA (USA). Dept. of Mechanical 
Engineering); Webb, R.L.; Stryker, P. Pennsylvania State Univ., 
University Park, PA (USA). Dept. of Mechanical Engineering. 6 Jan 
1991. 32p. Sponsored by USDOE, Washington, DC (USA); Electric 
Power Research Inst., Palo Alto, CA (USA). DOE Contract FC07- 
881D12708. (CONF-910739-16: ASME/AIChE/ANS national heat 
transfer conference, Minneapolis, MN (USA), 26-31 Jul 1991). Or- 
der Number DE91013212. Source: OSTI; NTIS; GPO Dep. 

The objective was to identify an enhanced tube for use in steam 
condensers. A set of commercially available enhanced tubes was 





tested to determine the enhancement level relative to a plain tube. 
The tubes have different fin size, shape, spacing, and material. 
Steam was condensed under vacuum conditions (54 C) and the 
steam side condensing coefficient was determined. The tube wall 
temperature was measured for each tube at three different circum- 
ferential positions. The apparatus and experimental procedure are 
described. The results show that the condensation coefficient was 
enhanced (relative to a plain tube of diameter equal to the diame- 
ter over the fins for the enhanced tube) 34%, 75%, and 280% for 
titanium, copper-nickel, and copper, respectively. Based on the re- 
sults of this study and correlations for the tube side heat transfer 
coefficient, the overall heat transfer coefficient of a set of doubly 
enhanced tubes (internal and external enhancement) were deter- 
mined at operating conditions that typically occur in electric utility 
steam condensers. The tubes were made of copper-nickel and tita- 
nium. The overall heat transfer coefficients were calculated at a 
saturation temperature of 54 C and 2.0 m/sec cooling water veloc- 
ity. The maximum enhancement in the overall heat transfer 
coefficient, at 2.0 m/sec is 80% and 58% for the copper-nickel and 
titanium tubes respectively. 26 refs., 9 figs., 7 tabs. 


23311 (ENEA-RTI-FARE-89-02) Microwave heating: indus- 
trial applications. Laneri, G.M. ENEA, Casaccia (italy). Dipt. Fonti 
Alternative e Risparmio Energetico. 1989. 133p. (in Italian). 
(RT/FARE—89-02). Order Number DE91508866. Source: OSTI; 
NTIS (US Sales Only). 

This manual on the industrial use of microwave heating provides 
information on: the nature and characteristics of microwave heat- 
ing; legislation governing frequency bands employed; microwave 
effects on materials; microwave devices and their accessories 
(magnetrons, klystrons, resonating cavities); industrial process and 
heat treatment microwave equipment; regulation and control 
devices; principal industrial applications; comparative analysis be- 
tween industrial and conventional microwave heating devices 
(pertormance and cost aspects); principal research projects and 
principal manufacturers. 


23312 (LA-UR-91-1552) Oxidative degradation of 
trichloroethylene adsorbed on active carbons: Use of mi- 
crowave energy. Varma, R.; Nandi, S.P. Los Alamos National 
Lab., NM (USA). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910430—12: 
$3. annual meeting and exposition of the American Ceramic Soci- 
ety (ACerS), Cincinnati, OH (USA), 28 Apr - 2 may 1991). Order 
Number DE91013656. Source: OSTI; NTIS; GPO Dep. 

Chlorinated hydrocarbon compounds (CHCl), such as chlorinated 
alkanes/alkenes, benzene and bipheny! etc, represent an important 
fraction of the industrial hazardous wastes produced. Trichloroethy- 
lene (TCE) can be removed from waste streams by adsorption on 
active carbons. The primary objective of the present work was to 
study the detoxification in air-stream of TCE adsorbed on different 
types of active carbons using in situ microwave heating. A sec- 
ondary objective was to examine the regeneration of used carbons 
from the effects of repeated cyclic operations (adsorption- detoxifi- 
cation). The experimental study has shown that trichloroethyiene 
adsorbed on active carbon can be oxidatively degradated in pres- 
ence of microwave radiation. Energy can be transferred efficiently 
to the reaction sites without losing heat to the surrounding vessel. 
One of the decomposition product of trichioroethylene is free chio- 
rine which is held very strongly on active carbon. Hydrochloric acid 
on the other hand seems to be less strongly held and appears in 
large concentration in the exit gas. Production of free chlorine can 
be avoided by using chlorohydrocarbon mixed with sufficient inter- 
nal hydrogen. This is also expected to minimize the problem of 
carbon regeneration encountered in this study. The results ob- 
tained from studies on the oxidative degradation of TCE under 
microwave radiation are promising in a number of respects: (1) the 
detoxification of TCE adsorbed on active carbon can be conducted 
at moderate (<400°C) temperatures, and (2) the used carbon bed 
can be regenerated. A patent on the process has been issued. 9 
tefs., 2 figs., 2 tabs. 


23313 (LA-UR-91-1801) Supercritical fluids cleaning. But- 
ner, S.; Hjeresen, D.; Silva, L.; Spall, D.; Stephenson, R. Los 
Alamos National Lab., NM (USA). [1991]. 8p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
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(CONF-9106193—1: Aerospace hazardous waste minimization con- 
ference, Seattle, WA (USA), 20-26 Jun 1991). Order Number 
DE91013374. Source: OSTI; NTIS; GPO Dep. 

This paper discusses a proposed multi-party research and devel- 
opment program which seeks to develop supercritical fluid cleaning 
technology as an alternative to existing solvent cleaning applica- 
tions. While SCF extraction technology has been in commercial 
use for several years, the use of these fluids as cleaning agents 
poses several new technical challenges. Problems inherent in the 
commercialization of SCF technology include: the cleaning efficacy 
and compatibility of supercritical working fluids with the parts to be 
cleaned must be assessed for a variety of materials and compo- 
nents; process parameters and equipment design Have been 
optimized for extractive applications and must be reconsidered for 
application to cleaning; and co-solvents and entrainers must be 
identified to facilitate the removal of polar inorganic and organic 
contaminants, which are often not well solvated in supercritical sys- 
tems. The proposed research and development program would 
address these issues and lead to the development and commer- 
cialization of viable SCF-based technology for precision cleaning 
applications. This paper provides the technical background, pro- 
gram scope, and delineates the responsibilities of each principal 
participant in the program. 


3206 Municipalities and Community Systems 
Refer also to citation(s) 22863, 23174, 23283, 23691, 24369 


23314 (ANL/CP-73177) Energy and cost impact of materi- 
als separation on municipal waste combustors. Stodolsky, F. 
(Argonne National Lab., IL (USA)); Moses, D.O. Argonne National 
Lab., IL (USA). [1991]. 19p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-910659—29: 
84. annual meeting and exhibition of the Air and Waste Manage- 
ment Association (AWMA), Vancouver (Canada), 16-21 Jun 1991). 
Order Number DE91014467. Source: OSTI; NTIS; GPO Dep. 

New Source Performance Standards (NSPS) for new municipal 
waste combustors (MWCs) and emission guidelines for existing 
MWCs have been promulgated by the Environmental Protection 
Agency (EPA). A 25 wt % materials separation requirement was in- 
cluded in the standards (new sources) and guidelines (existing 
sources), but was subsequently dropped. In proposing the require- 
ments, EPA believed that there would be both direct air emissions 
reduction, and nonair quality benefits considering net costs, en- 
ergy, and other environmental impacts. In this paper, we assessed 
the energy impact and associated costs of materials separation. 
impact from a national perspective and from the perspective of the 
MWC owner was assessed. From a national perspective, the en- 
ergy required to recycle must be compared against the energy 
needed for extraction and manufacture from virgin raw materials, 
and this in turn must be compared against the energy value of the 
combustible MSW fraction. At times, the economics of material 
separation and recycling appear poor because of competing effi- 
ciencies of scale of traditional extraction and processing of virgin 
raw materials, as well as a lack of markets for recovered materials. 
In this analysis, we address these issues. 8 refs., 5 figs. , 3 tabs. 


23315 (ANL/CP-73228) Estimating market penetration of 
new district heating and cooling systems using a combination 
of economic cost and diftusion models. Teotia, A.P.S.; Karve- 
las, D.E. Argonne National Lab., IL (USA). 10 May 1991. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-9106215—-1: 82. annual International 
District Heating and Cooling Association (IDHCA) conference, San 
Francisco, CA (USA), 22-26 Jun 1991). Order Number 
DE91014387. Source: OSTI; NTIS; GPO Dep. 

The economic-cost model and the diffusion model are among the 
many market-penetration forecasting approaches that are available. 
These approaches have been used separately in many 
applications. In this paper, the authors briefly review these two ap- 
proaches and then describe a methodology for forecasting market 
penetration using both approaches sequentially. This methodology 
is illustrated with the example of market-penetration forecasting of 
new district heating and cooling (DHC) systems in the Argonne 
DHC Market Penetration Model, which was developed and used 
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over the period 1979-1983. This paper discusses how this combi- 
nation approach, which incorporates the strengths of the 
economic-cost and diffusion models, has been superior to any one 
approach for market forecasts of DHC systems. Also discussed are 
the required modifications for revising and updating the model in 
order to generate new market-penetration forecasts for DHC sys- 
tems. These modifications are required as a result of changes in 
DHC engineering, economic, and market data from 1983 to 1990. 
13 refs., 5 figs., 2 tabs. 


23316 (ANL/CP-73243) Integration of a dessicant cooling 
system with a stag turbine and an absorption retrigeration cy- 
cle to meet the total annual energy requirements of small- and 
medium-size communities. Jody, B.J.; Daniels, E.J.; Karvelas, 
D.K.; Dudek, F.J. Argonne National Lab., IL (USA). 10 May 1991. 
16p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9106215—2: 82. annual International 
District Heating and Cooling Association (IDHCA) conference, San 
Francisco, CA (USA), 22-26 Jun 1991). Order Number 
DE91014468. Source: OSTI; NTIS; GPO Dep. 

This paper describes the integration of a centrally located desic- 
cant air dehumidification and cleaning system with a steam and gas 
(STAG) turbine and an absorption refrigeration cycle. We evaluated 
the potential for energy conservation and application limitations of 
the integrated system. The dessicant produces dry air that be be 
cooled using outside air and transported to end users located far 
away from the site without expensive insulation. A humidifier at the 
user's site can spray water in the dry air to reduce its temperature 
and increase its relative humidity to attain the desired comfort lev- 
els. The dry air can also be mixed with return hair (depending on 
their relative enthalpies and fresh-air requirements) from the condi- 
tioned space, and the mixture can be processed further using 
considerably less energy than when moist air is used. Preliminary 
analyses indicate that a 4-ft pipe can be used to carry an equiva- 
lent of 1000- 1500 tons of refrigeration in a humid climate. A simple 
payback of less than a year can be achieved when the distance is 
within about 2000 ft and when the avoided cost of the mechanical 
refrigeration equipment is properly accounted for. 17 figs. 


23317 (DOE/CE/15370-T5) Dehumiditying water heater: 
Technical progress report. Stark, W. Stark (Walter), Halesite, NY 
(USA). 31 May 1991. 46p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG01-89CE15370. Order Number 
DE91012747. Source: OSTI; NTIS; GPO Dep. 

The indoor swimming pool at the Glen Cove YMCA in Glen 
Cove, New York, has been selected for the dehumidification/water 
heating system demonstration project. This report provides the 
specifications for this system which includes a dehumidifier/air han- 
dier, condenser/water heater, and outdoor condenser. Current 
progress underway includes construction, vendor selection, and 
control system selection. (SM) 


23318 (DOE/CE/26595-T1) Development of three-pipe DHC 
system with once-through domestic hot water supply. Joseph 
Technology Corp., inc., Woodcliff Lake, NJ (USA). Mar 1991. 98p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG01-89CE26595. Order Number DE91014371. Source: OSTI; 
NTIS; GPO Dep. 

Wide use of computers in the United States and installation of dif- 
ferent heat recovery systems in buildings reduce the requirements 
for heating. At the same time, heating, cooling and domestic hot 
water are often required simultaneously or in a daily cycle (morning 
heating and afternoon cooling). Also at any given time, some build- 
ings in a service area may require heating, while others require 
cooling. The present method of serving these needs is the use of 
four-pipe system with supply and return pipes for heating and do- 
mestic hot water service and supply and return pipes for cooling. 
Both such systems typically circulate water from the district heating 
and cooling (DHC) plant through user heat exchangers back to the 
DHC plant in a closed cycle. In order to reduce costs, a three-pipe 
system is proposed. One pipe supplies hot water for heating and 
domestic hot water, the second pipe supplies chilled water, and the 
third pipe is a common return. The purpose of this project was to 
perform a preliminary investigation of the three-pipe system with 
once-through hot water supply. In order to accomplish this goal the 
following tasks have been performed: (1) Technical and economic 
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analysis of the applicability of the three-pipe system in different cli- 
matic zones of the United States, (2) Assessment of the corrosion 
control methods and treatment in the DHC systems, (3) Assess- 
ment of the existing code requirements as applied to the three-pipe 
system with once-through water supply, and (4) Corrosion and wa- 
ter quality field tests in the Jamestown District Heating System as 
applicable to the once-through water supply. 10 refs., 11 figs. 


23319 (DOE/CE/27476-T1) The technical development plan 
to create an Integrated Resource Planning (IRP) process: The 
IRP development plan for the City of Austin. Austin, City of, TX 
(USA). May 1990. 191p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG01-87CE27476. Order Number 
DE91014370. Source: OSTI; NTIS; GPO Dep. 

To date there have been many articles on Integrated Resource 
Planning (IRP). Many utilities are pursuing the development of an 
IRP process, and many public service commissions are requiring 
this type of planning. In the vast array of materials written on IRP, 
however, there is a serious lack of information to use as a frame of 
reterence for the development of the many technical components 
needed in IRP. The City of Austin’s IRP team has developed this 
document as an initial guide for their efforts, and hopes that it 
might help other utilities in their efforts to develop IRP. The City of 
Austin’s IRP is expected to be fully operational by the end of 1993, 
and will evolve thereafter to meet the on-going long-term planning 
needs of the City of Austin's Electric Utility and Environmental and 
Conservation Services Departments. This planning process, and its 
development, as currently envisioned is quite detailed, technical, 
and innovative. This plan must be considered dynamic; the IRP 
project team for the City of Austin expects that many items in the 
plan may evolve through the IRP development, changing in re- 
sponse to problems discovered or with the development of better 
techniques. 18 refs. 


23320 (DOE/IR/05106-T137) The impact of budgetary 
incentives on energy management. Urban Consortium for Tech- 
nology Initiatives (USA). Energy Task Force: Houston Dept. of 
Finance and Administration, TX (USA). Mar 1989. 95p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
781R05106. Order Number DE91013432. Source: OSTI; NTIS; 
GPO Dep. 

This report consists of several case studies of jurisdictions that 
have some type of budgetary process which serves as an incentive 
tor energy management. Based on these case studies, analysis 
and recommendations are made regarding the potential use of 
budgetary incentives for energy management purposes. One sec- 
tion of the report provides the rationale for this project and explains 
how the research was performed. It also briefly describes the 
decision-making process, the role of budgeting in that process, the 
peculiarities of “public” budgeting, and the concept of using budget- 
ing for motivation. It briefly details one set of guidelines for 
determining exemplary public budgets. Another section details the 
jurisdictions selected for inclusion in this report as exemplary case 
studies. Each jurisdiction's process for providing incentives for 
energy conservation and energy management programs in the bud- 
getary process is discussed. The final section describes the major 
problems and successes identified in the jurisdictions and provides 
guidance to others who may wish to try incorporating incentives for 
energy management programs into their budget process. 


23321 (DOE/IR/05106-T154) Household hazardous waste: 
implementation of a permanent collection facility. Kissman, E. 
Urban Consortium for Technology Initiatives (USA). Energy Task 
Force; Seattle City Office for Long-Range Planning, WA (USA). Jul 
1989. 120p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-781R05106. Order Number DE91013449. Source: 
OSTI; NTIS; GPO Dep. 

Improper disposal of household hazardous wastes in the solid or 
liquid waste stream can cause serious environmental problems. 
Many local governments in Washington State and throughout the 
country are attempting to prevent these problems by diverting 
household hazardous wastes from municipal waste streams. Diver- 
sion requires several steps. The first is to make the public aware 
that household hazardous wastes are an environmental problem 
and require special disposal methods. The second is to provide ap- 
propriate and accessible disposal options. This project addresses 





the second step. Under this project. a collection facility was devel- 
oped at the City of Seattle South Transfer Station. Implementation 
involved site and facility design. equipment purchase. disposal con- 
tract negotiation, hiring and training of staff. development of waste 
handling protocols and standard operating procedures. and public- 
ity. The City of Seattle Office for Long-range Planning (OLP) and 
the Solid Waste Utility were responsible for the project. The facility 
consists of a prefabricated hazardous materials storage container 
surrounding area and access roads. Household hazardous wastes 
are brought to the facility by the public. The wastes are sorted and 
packed into appropriate categories by specially-trained staff and 
picked up by a permitted hazardous waste handler for disposal 
The facility opened for business on October 25. 1988. for three 
days each week. Between October 25. 1988 and March 15, 1989, 
500 householders brought about 230 barrels of waste material. of 
which 229 barrels have been disposed of. Although problems with 
waste sorting and space constraints have arisen. generally. the 
facility has run smoothly and the project can be regarded as a suc- 
cess. 15 refs., 23 figs., 8 tabs 


23322 (DOE/IR/05106-T155) Hazardous waste as an en- 
ergy manager's issue: Urban Consortium Energy Task Force. 
Albuquerque General Services Dept., NM (USA). Resource Man- 
agement Div. Dec 1988. 62p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-781R05106. Order Number 
DE91013450. Source: OSTI; NTIS: GPO Dep. 

Environmental Protection Agency (EPA) regulations have brought 
municipalities into the hazardous waste arena as small quantity 
generators (SQG). As a SQG, there are certain procedures which 
must be followed to comply with hazardous waste regulations. This 
project examines municipal operations to identify potential haz- 
ardous materials which are directly related to the production and 
consumption of energy. Proper methods of managing these materi- 
als have been examined. Guidelines have been developed to 
assist the local energy manager in establishing policies for proper 
hazardous waste handling and disposal. With the effort to deliver 
low cost and wise use of energy, the local energy manager has 
taken on many new technologies and added responsibilities. Dis- 
trict heating, tor example, requires an understanding of boilers and 
steam distribution systems. This is mentioned because boilers and 
their stacks have to be cleaned along with chemical treatment of 
heat exchangers. Many of the solvents used in this process are 
‘listed” hazardous materials. The same is true for engine de- 
greasers, antitreeze, hydraulic fluids and other materials used in 
the everyday operation of a vehicle fleet. Waste-to-energy plant op- 
erators have discovered that once the air pollution problem was 
solved something had to be done with the stack residue. Also, haz- 
ardous materials were found in the resulting ashes. Even if the 
hazardous materials are somehow identified and separated from 
the waste stream, they then require proper handling. The above 
mentioned examples are a few of the problems facing local energy 
managers. This project presents hazardous waste issues and ac- 
cepted solutions for local energy managers to utilize in formulating 
policy. 33 refs. 


23323 (DOE/IR/05106-T157) Household hazardous wasie 
management planning. Seeberger, D.A. Hennepin County Dept. 
of Environment and Energy, MN (USA). [1991]. 66p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-781R05106. 
Order Number DE91013452. Source: OSTI; NTIS; GPO Dep. 

In 1985, Hennepin County entered into an agreement with Hen- 
nepin Energy Resource Co., Ltd. for the construction and operation 
of a 1000-ton-a-day waste-to-energy facility. In an effort to ensure 
that the new incinerator operates as safety as possible, Hennepin 
County is currently examining various methods of removing unac- 
ceptable materials from the waste stream; household hazardous 
wastes (HHW) are one stream being considered for diversion. As 
with any new program, a number of policy and design issues must 
be addressed prior to implementing a permanent HHW collection 
system. In an effort to address these questions and share informa- 
tion from its experiences, Hennepin County applied for, and was 
awarded a grant from the Urban Consortium Energy Task Force. 
The grant research plan detailed a three-phase approach for devel- 
oping and implementing a HHW collection. In phase one, the 
County examined planning issues affecting program design and 
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drafted a set of recommendations that inciuded establishing a pilot 
collection program in Phase 2. This report describes the results 
from the first phase of the project grant. moving from a broad ex- 
amination of what HHW is. to detailed findings from surveys and 
focus groups addressing county residents needs and opinions 
about a specialized HHW disposal system. 30 refs.. 3 tabs. 


23324 (ETDE-mt-1507375) Treatment of filter dust through 
acidic solution of the scrubber to leach heavy metals for the 
purpose to utilize the slag with filter dust together. Final 
report. Nguyen Nguyen Nguyen: Horch. K. Deutsche Babcock An- 
lagen AG, Krefeld (Germany. F.R.): Bundesministerium fuer 
Forschung und Technologie. Bonn (Germany. F.R.). [1991] 192p. 
(In| German). Contract BMFT 14504371. Order Number 
DE91507375. Source: OST!: NTIS (US Sales Only) 

For semi-industrial implementation of the 3R process for the pur- 
pose of extracting the mobile heavy metals contained in the filter 
dust from refuse incineration plants the pilot plant DORA was con- 
structed. According to the operating conditions to be expected in 
industrial operation, the average achievable extraction yields are 
approx. 90% for cadmium. between 60 and 70% for zinc and ap- 
prox. 20% tor lead and copper. The mercury contained in the flue 
gas scrubbing water can be reliably separated by means of ion 
exchangers. The PCDD/PCPF compounds formed by thermal treat- 
ment of compacted 3R material in the combustion chamber of the 
refuse incineration plant are almost completely destroyed. This 
results in products the values of which largely fall below the bound- 
ary values of the Swiss eluate test. (orig.) With 8 rets., 24 tabs., 
100 figs. 


23325 (NEI-FI-132) The possibilities of energy meter re- 
mote reading in district heating. Eerola, P. (imatran Voima Oy 
(IVO), Helsinki (Finland)). Laempoelaitosyhdistys Ry, Helsinki (Fin- 
land). 1990. 133p. (In Finnish). Order Number DE91793017. 
Source: OSTI; NTIS (US Sales Only). 

The possibilities of energy meters remote reading in district heat- 
ing have been studied in this research. The research was carried 
out partly by literature study and partly by doing experiments. This 
research has concentrated mainly in the following: the study of 
fundamentals of meter reading systems, market study of remote 
reading systems in Finland, users experiences concerning remote 
reading systems by telephone network or by electricity distribution 
network, the situation in standardization of heat meters and facts, 
which have to be taken in consideration when you are planning to 
invest in remote reading system. As results of this research there 
are a list of systems adaptable for remote reading and a list of the 
base features of some of these systems. It was noted that while 
using telephone network the data communication was reliable. The 
system using electricity distribution network for data communication 
has fulfilled users needs. The problems of this system have mainly 
been difficulty in using programs and also in the beginning of using 
the system the breakages of bi-directional units. The standardiza- 
tion of district heating meters and its data communication is still 
going on and the final results of standardization will be ready in 
1993. However, some suggestions have been made already. 


23326 (NEI-FI-134-Voil.1, pp. 138-147) Anaerobic digester 
stimulation. Hartung, H.A. (Collingswood, N.J. (USA)). Association 
of Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627- 
Vol.1: Peat '90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). In 
PEAT 90 - versatile peat: Volume 1 Papers. 511p. Order Number 
DE91793075. Source: OSTI; NTIS (US Sales Only). 

The stimulation of an anaerobic digester by small amounts of 
peat humic substance (PHS) has been previously described. The 
initial two-year study has now been supplemented by other ex- 
tended tests in municipal treatment plants in normal operation; 
results obtained in six cases are presented here. The PHS used in 
this work is recovered by a low-pH process. Digesters have been 
treated daily for one to four years with stimulation maintained in all 
plants for these periods. in every pliant, increased digestion was 
the goal of stimulation. The specific effects resulting from stimula- 
tion include increased gas formation, greater volatile solids 
reduction, reduced sludge volume, odor abatement and improved 
solids drainage. Inoperative digesters were started and substantial 
increases are found in the gas production of functioning digesters, 
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with corresponding increases in the destruction of volatile solids. 
Withdrawals of sludge may fall by 50% or more as a result of stim- 
ulation and the surface properties of PHS. Very low levels of humic 
substance from peat and other fossil sources are observed to stim- 
ulate microorganisms in a variety of situations. In sewage plant 
work. three modes of action seem to be dominant: Inactivation of 
toxic metals by chelation: adsorption of toxic organics: and an indi- 
rect effect due to metabolism of the humic substance by elements 
of the microorganism population not directly related to the effects 
observed. 


23327 (PNL-7697) Electric rate structures for thermal en- 
ergy storage evaluation. Brown, D.R.: Garrett. S.M.: Sedgewick, 
J.M. Pacific Northwest Lab.. Richland. WA (USA). May 1991. 36p. 
Sponsored by USDOE. Washington. DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91013168. Source: OSTI: 
NTIS; GPO Dep. 

Future electric rate structures are critical to thermal energy stor- 
age (TES) technologies that are specifically designed to take 
advantage of electric energy costs that vary depending on the 
magnitude, duration, and timing of power demand (e.g., cool stor- 
age). In fact, rate structure characteristics may affect the TES 
system design and operating approach as well as economic feasi- 
bility. The objective of this study, conducted by the Pacific 
Northwest Laboratory for the US Department of Energy. was to de- 
fine reference electric utility rate structures to be used in technical 
assessments of TES technologies. Electric rate structures were 
characterized for residential, commercial and industrial sectors. A 
range of conditions for several alternative rate structures was iden- 
tified for each sector to capture the variability of likely conditions. 
Individual rate structure characteristics include demand charges 
and energy charges applicable during different months of the year, 
days of the week, and hours of the day. 7 refs., 21 tabs. 
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23328 (DOE/CE-0334P) Comprehensive program and plan 
for Federal energy education, extension, and intormation ac- 
tivities: Annual revisions: The tourteenth report to Congress. 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (USA). Office of National Programs. Nov 
1990. 68p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91014929. Source: OSTI; NTIS; GPO Dep. 

This document is the fourteenth annual revision to the Compre- 
hensive Program and Plan for Federal Energy Education, 
Extension, and Information Activities, pursuant to Section 508(c) of 
the National Energy Extension Service Act, Public Law 95-39, 42 
U.S.C. 7007(c). This document also fulfills the requirement under 
Section 404(2) of the Energy Security Act, Public Law 96-294, 42 
U.S.C. 7373. Like its predecessors, this revision catalogues coordi- 
nation among agencies in the areas of Federal energy education, 
extension, outreach and information activities by providing a sum- 
mary of their intentions, a list of major accomplishments, and a 
point of contact for additional information. These programs cover a 
wide array of energy applications, specifically targeted audiences, 
and such delivery mechanisms as volunteer efforts, education and 
information research and development initiatives, and efforts tai- 
lored to specific consumers. 2 tabs. 
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23329 (ANL/CP-—71981) Effect of guideway discontinulties 
or magnetic levitation and drag forces. Rossing, T.D. (Argonne 
National Lab., IL (USA)); Korte, R.; Hull, J.R. Argonne National 
Lab., IL (USA). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-910608-5: 5. 
joint magnetism and magnetic materials (MMM/INTERMAG) con- 
ference, Pittsburgh, PA (USA), 18-21 Jun 1991). Order Number 
DE91014011. Source: OSTI; NTIS; GPO Dep. 

Transients in the lift and drag forces on a NdFeB permanent 
magnet were observed as the magnet passed over various discon- 
tinuities in a rotating aluminum disk at velocities of 4 to 25 m/s. For 
full cuts in the disk, the amplitude of the lift and drag transients 
and the waveform of the drag transient depend on the width, and 
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the amplitudes are much larger than for partial cuts. The use of a 
backing plate to join two cut segments Is ineffective. 2 refs., 3 figs. 


3301 Internal Combustion Engines 


Refer also to citation(s) 23332. 23476, 23478. 23479, 23480. 
23493, 23498 


23330 (NEI-DK-572) Analysis of demand, gas engines in 
Denmark: Energy plan 2000. Krueger (|.) A’S, Copenhagen (Den- 
mark). 1991 103p. (in Danish). Order Number DE91798532. 
Source: OSTI: NTIS (US Sales Only). 

Prepared for Industri- og Handelsstyrelsen. 

The report presents an evaluation of the demand for gas en- 
gines in Denmark in order to estimate the number and efficiency 
of. and type of fuels needed for the production of heat and electric- 
ity. The purpose of the report is to produce a tool for Danish firms 
and companies to be used when they consider previous product 
improvements and delivery in order to prepare to meet the de- 
mands of the Danish Government plan for energy in 2000. (CLS). 


3303 Electric-Powered Systems 
Refer also to citation(s) 23176, 23336 


23331 (ENEA-RTI-EN-SIRE-90-20) Electric vehicles and en- 
ergy consumption: Efficiency performance, applications. 
Fontanella, A.: Perugia, A. ENEA, Casaccia (Italy). Centro 
Ricerche Energia. 1990. 20p. (in Italian). (RTV/EN-SIRE-90-20). 
Order Number DE91508867. Source: OSTI; NTIS (US Sales Only). 

The electric motor can substitute the gasoline or diesel engine in 
many transport tasks. ENEA (italian Commission for Nuclear and 
Alternative Energy Sources) is conducting studies on the applicabil- 
ity of electric vehicles. This paper presents theoretical/practical 
aspects relevant to the optimum use of electric vehicles for specific 
operating conditions. ENEA's studies have led to the development 
of the V econ simulation code used in electric motor efficiency/ 
performance calculations. The suitability of this code for electric ve- 
hicle design and operation is assessed. 


3306 Vehicle Design Factors 
Refer also to citation(s) 23331 


23332 (ETDE-IT-91-49) Engine pressure recovering from 
minimum load vibration signals. Azzoni, P.M.; Bettocchi, R.; 
Cantoni, G.; Minelli, G. ENEA, Bologna (Italy). Dipt. Tecnologie 
Intersettoriali di Base; ENEA, Casaccia (Italy). Centro Ricerche En- 
ergia. 1991. 8p. (CONF-9105237-1: 24. international symposium 
on automotive technology and automation, Florence (Italy), 20 May 
1991). Order Number DE91508864. Source: OSTI: NTIS (US 
Sales Only). 

From 24. international symposium on automotive technology and 
automation; Florence, Italy (20-24 May 1991). 

Until now, direct measurement of pressure inside cylinders of in- 
ternal combusion engines has been limited to rare laboratory tests, 
owing to high costs and difficulties in having engines endure me- 
chanical and thermal stresses. For this reason, it was necessary to 
develop data processes starting from vibrational signals taken on 
the engine body, or from crankshaft angular accelerations. Both 
systems are able, starting from one signal only, to recover pres- 
sure in each cylinder by touching and non-touching pickups. The 
advantage of using non-touching devices, as well as, the possibility 
of testing engines in free acceleration (with brakeless systems) al- 
lows short and cheap combustion diagnostics on each engine at 
the end of the assembly line. This paper presents the results ob- 
tained in tests using a data processing method which starts from 
vibrational signals taken on block engines by means of piezoelec- 
tric devices. Tests were also carried out using a laser velocimeter 
in order to verify accordance between the results obtained by the 
two different devices. The test results indicated that the data pro- 
cessing system is sufficiently independent of boundary condition 
modifications. Moreover, it is easy to apply, because, during a sin- 
gle test, signals both at full and no-load conditions are taken 
without handling of the engine. 





23333 (ETDE-IT-91-51) Sheet stamping processes: Experi- 
mental modelling overview. Daneri, A.; Giambuzzi, S.; Toselli, G. 
ENEA, Bologna (Italy). Centro di Calcolo. 1991. 18p. (CONF- 
9105236-1: Non linear problems in engineering, Rome (Italy), 6 
May 1991). Order Number DE91508841. Source: OSTI; NTIS (US 
Sales Only). 

From Non linear problems in engineering; Rome, Italy (6-7 May 
1991). 

The numerical simulation of metal forming processes, in particu- 
lar, sheet stamping processes, is of great interest considering their 
importance in the optimization of industrial designs, e.g., designs of 
automotive ‘particulars’, by means of numerical simulations to ob- 
tain material and manhours savings. For some years, intense work, 
theoretical and applied, concerning the numerical simulation of 
thin-sheet deep-drawing and stretching, has been conducted at 
ENEA (the Italian Commission for Nuclear and Alternative Energy 
Sources). ENEA aims to develop the response capability of some 
codes (ABAQUS and PLAFOM), in particular, process sensitivity to 
some geometrical characteristics (sheet dimensions), physical as- 
pects (friction and anisotropies) and to create a knowledge base 
for the systematic use of codes in design and production phases. 
This paper presents a synthesis of different methodologies avail- 
able for the numerical simulation of deep-drawing or stretching 
processes; moreover, the most significant numerical results ob- 
tained by ENEA for some experimental models, realized at the 
FIAT (Italy) Research Centre and the CSM (italian Material Devel- 
opment Centre) are summarized. 
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23334 (CONF-901120—, pp. 129-144) Oxygenates - A fuel 
scientist's view. Minner, S. USDOE Pittsburgh Energy Technology 
Center, PA (USA). 1990. From Indirect liquefaction contractors re- 
view; Pittsburgh, PA (USA); 5-8 Nov 1990. In /ndirect liquefaction 
contractors’ review meeting. Proceedings. 422p. Order Number 
DE91010533. Source: OSTI; NTIS. 

The drive to provide higher octane fuels or to reduce carbon 
monoxide emissions will encourage the use of oxygenates as 
gasoline blending agents. The technical problems the author has 
mentioned have caused minimal problems in practice, because 
most blenders have adhered to meticulous maintenance proce- 
dures. The main challenges to oxygenates as gasoline components 
thus will be their cost, governmental factors, such as more restric- 
tive volatility regulations or the reduction of ethanol blend tax 
incentives, and negative public perception. The use of neat 
methanol may be a better way to use alcohols, though there are 
still unresolved problems. Additional research in cold-starting, 
lubrication, and aldehyde emissions is needed before vehicles de- 
signed to use methanol could be produced for consumers. As the 
API said in 1938, alcohol-gasoline blends are not superior to gaso- 
line of comparable octane quality. However, today we are 
concerned not only about vehicle performance, but with environ- 
mental and political factors as well. As the push to improve air 
quality intensifies, the author believes the use of ethers in gasoline 
will continue to increase, because of their advantages over the 
lower alcohols from which they were derived. If the current prob- 
lems can be overcome, methanol as a neat fuel may grow as well. 


23335 (CONF-901120-, pp. 175-202) Specifications tor fu- 
ture transportation fuels: Impacts on coal liquefaction R and 
D. Wan, E.|. (Science Applications International Corp., McLean, VA 
(USA)); Fraser, M.D. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (USA). 1990. DOE Contract AC01-88FE61664. From 
Indirect liquefaction contractors review; Pittsburgh, PA (USA); 5-8 
Nov 1990. In Indirect liquefaction contractors’ review meeting. Pro- 
ceedings. 422p. Order Number DE91010533. Source: OSTI; NTIS. 

The objectives are to identify and review activities impacting 
development of future transportation fuels and to assemble a data- 
base of specifications for future transportation fuels. The approach 
being taken is described. The paper summarizes regulations and 
their impact on transportation fuels specifications; discusses cur- 
rent and projected changes in US gasoline composition; and 
forecasts the potential market for new oxygenate compounds in 


35 ARMS CONTROL 
3503 Verification 


1995. The paper also summarizes diesel fuel specification changes 
and trends in road transportation vehicles and fuels. Implications of 
regulatory changes for coal liquefaction research and development 
are listed, and the market for coal-derived high-density jet fuel and 
methanol fuel additives is described. 


23336 (DOE/IR/05106-T135) Fleet assessment for opportu- 
nities to eftectively deploy light duty alternative fuel vehicles. 
Urban Consortium for Technology Initiatives (USA). Energy Task 
Force; Detroit, City of, MI (USA). May 1990. 99p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-781R05106. 
Order Number DE91013430. Source: OSTI; NTIS; GPO Dep. 

The City of Detroit conducted an initial program to assess the 
potential for substitution of vehicles currently in operation with alter- 
native fuel vehicles. A key task involved the development of an 
operating profile of the participant light truck and van fleets involved 
in the study. To do this a survey of operators of light duty trucks 
and vans within the project participant fleets was conducted. These 
survey results were analyzed to define the potential for substitution 
of conventional vehicles with alternate fuel vehicles with alternate 
fuel vehicles and to identify candidates for participation in the Mini- 
Demonstration portion of the project. The test program involved the 
deployment of an electric van (two GM Griffon Electric Vans pro- 
vided by Detroit Edison) at seven Mini-Demonstration sites for a 
period of four weeks each for test and evaluation. The Technical 
Work Group then analyzed vehicle performance data and used a 
questionnaire to obtain impressions and attitudes of the users to- 
ward the acceptability of the electric van. The Technical Work 
Group (TWG) and Management Assessment Group (MAG) then 
prepared recommendations and an implementation plan to develop 
further information aimed toward eventual expanded deployment of 
alternative fuel vehicles within project participant light duty fleets. 
The MAG concluded that the study had been beneficial in collect- 
ing and developing important quantitative information, introducing a 
set of public fleet managers to alternative fuel vehicle opportunities 
and features, and had provided specific experience with the Griffon 
van which provided some indications of requirements in such vehi- 
cles if they are to be a normal part of public fleet operations. These 
included the need for some increase of the mileage range of the 
Griffon, an improvement in the ride and handling of the Griffon, and 
several “minor” difficulties experienced with malfunctioning or in- 
convenient characteristics of the Griffon equipment. 25 figs., 1 tab. 


35 ARMS CONTROL 


3501 Policy, Negotiations, and Legislation 
Refer also to citation(s) 22828 


3503 Verification 


23337 (KEK-90-11, pp. 149-160) Detection of nuclear war- 
heads by radiation: A brief review. Ogawa, Iwao (Rikkyo Univ., 
Tokyo (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1990. (CONF-9001153—: 5. workshop on radi- 
ation detectors and their uses, Tsukuba (Japan), 30-31 Jan 1990). 
in Radiation detectors and their uses: Proceedings of the fifth 
workshop on radiation detectors and their uses. 171p. Order Num- 
ber DE91767932. Source: OSTI; NTIS (US Sales Only); INIS. 
Attention has been focused on the technique to utilize nuclear ra- 
diation as a promising means of detecting nuclear warheads loaded 
on board warships or bombers. Such a method will be very useful 
as a practical measure of verification necessary to the conclusion 
of any treaty for nuclear disarmament which is under negotiation 
between USA and USSR. It may also be used by Japan to ascer- 
tain whether the foreign warships calling Japanese ports carry 
nuclear weapons or not. Recently, the Federation of American Sci- 
entists and the Committee of Soviet Scientists for Peace and 
against Nuclear Threat have advanced the Cooperative Verification 
Project about such a detection technique on a nongovernmental 
basis. In July, 1989, they conducted for the first time the joint ex- 
periment on warhead detection in the Black Sea under the full 
cooperation of Soviet Navy, and succeeded in obtaining a number 
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of interesting results. In this report, the main results are given, and 
some remarks on the possibility of extending the method to the re- 
mote monitoring of the clandestine introduction of nuclear weapons 
by foreign vessels are made. The comparison of the various meth- 
ods and the experiment in the Black Sea are reported. (K.I.). 


23338 (UCRL-ID-106558) Costs estimates for short-notice 
on-site inspections of DOE facilities. Strait, R.S. Lawrence Liver- 
more National Lab., CA (USA). Feb 1991. 22p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91015089. Source: OSTI: NTIS (US Sales Only); 
GPO Dep. 

Future arms control treaties may provide for short-notice inspec- 
tions of a diverse range of sensitive activities and facilities, 
including Department of Energy (DOE) and DOE contractor sites. 
Preparing for and hosting such inspections can be an expensive 
and difficult problem because sensitive nuclear information or other 
security/proprietary information needs to be protected from foreign 
inspectors. Financial costs to the DOE of preparing tor and hosting 
short-notice inspections are of three types: (1) one-time readiness 
costs, which would be incurred at all facilities before, or concurrent 
with, the entry into force of a treaty. (2) recurring readiness costs, 
which would be incurred at all facilities on an annual on-going ba- 
sis. (3) costs to host an inspection, which would be incurred only 
when a DOE facility is chosen for an inspection. The most signifi- 
cant contributors to the costs of hosting on-site inspections are lost 
production and extra wages for preparation and during the inspec- 
tions. Estimated costs for hosting an inspection range from $100k 
to $7 million per facility. 3 figs., 3 tabs. 
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23339 (ORNL—6653) Metals and Ceramics Division 
progress report for period ending September 30, 1990. Oak 
Ridge National Lab., TN (USA). Apr 1991. 174p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91014955. Source: OSTI; NTIS; GPO Dep. 

This report provides a brief overview of the activities and accom- 
plishments of the Metals and Ceramics (M&C) Division during fiscal 
year (FY) 1990. The division is organized to provide technical sup- 
port, primarily in the area of structural materials, for the various 
technologies being developed by the US Department of Energy 
(DOE). Activities span the range from basic research (through ap- 
plied research and engineering development) to industrial research 
(through cooperative research and a strong technology transfer 
program). The division is organized in functional groups that en- 
compass nearly all of the disciplines needed to develop and to 
apply materials in structural applications. Sections 1 through 4 
describe the different functional groups; Section 5 provides an al- 
ternative view of the division in terms of the major programs, most 
of which cross group lines; and Section 6 summarizes external in- 
teractions including cooperative research programs and technology 
transfer activities. Appendices describe the organizational structure, 
note personnel changes, present honors and awards received by 
division members, and contain listings of publications completed 
and presentations made at technical meetings. 
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Refer also to citation(s) 22410, 22429, 22430, 22431, 22572, 
22624, 22652, 22657, 22694, 22700, 22758, 22887, 22888, 22931, 
22932, 22935, 22942, 22943, 22959, 23064, 23078, 23149, 23248, 
23249, 23260, 23296, 23310, 23333, 23450, 23479, 23480, 23482, 
23485, 23511, 23545, 23554, 23654, 23709, 23724, 23758, 23789, 
23812, 23814, 23815, 23843, 24019, 24303, 24323, 25089, 25092, 
25178, 25181, 25218, 25219, 25222, 25223, 25419, 25439 


23340 (AECL-9571) The electrochemical behaviour of 
copper in aerated 1 moicenter dotdm—* NaCl at room tempera- 
ture. Pt. 1: Anodic dissolution of copper. King, F.; Litke, C.D. 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment. 1989. 34p. Order Number 
DE91638254. Source: OSTI; NTIS (US Sales Only); INIS. 
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Uniform corrosion will be an important process in determining the 
lifetime of a copper nuclear fuel waste container. We need to know 
the mechanism of the corrosion reaction if we are to make reliable 
predictions about the long-term corrosion behaviour. This series of 
reports summarizes the results of an electrochemical investigation 
of the corrosion of copper in aerated 1 molcenter dotdm—* NaCl at 
room temperature. In Part 1, the anodic dissolution of copper is 
considered. The cathodic reduction of oxygen on copper and the 
behaviour at the corrosion potential are discussed in Parts 2 and 3, 
respectively. The effect of mass transport on the anodic dissolution 
of copper has been studied using a rotating disc electrode. The 
rate of dissolution is controlled largely by the rate of transport of 
copper-chloride complex ions away from the electrode surface. In 1 
molcenter dotdm—* NaCl, the two most important complex species 
are CuCl-; and CuCl,2-. At high rotation rates and/or at 
relatively anodic potentials, the interfacial reaction becomes rate- 
limiting to some extent. Under these conditions, the anodic reaction 
is under joint kinetic-transport control. The rate of the interfacial re- 
action is not simply controlled by the rate of electron transfer. It is 
possible that copper adatoms or adsorbed chloride ions play some 
part in the anodic interfacial reaction. The information discussed 
here, along with the studies of the cathodic and corrosion reac- 
tions, will be used to develop a copper container failure model. 


23341 (AECL-9573) The electrochemical behaviour of 
copper in aerated 1 molcenter dotdm—* NaCl at room tempera- 
ture. Pt. 3: Behaviour at the corrosion potential. King, F.; Litke, 
C.D. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. May 1989. 36p. Order 
Number DE91638255. Source: OSTI!; NTIS (US Sales Only); INIS. 

Uniform corrosion will be an important process in determining the 
lifetime of a copper nuclear fuel waste container. We need to know 
the mechanism of the corrosion reaction. This series of reports 
summarizes the results of an electrochemical investigation of the 
corrosion of copper in aerated 1 moicenter dotdm~* NaCl at room 
temperature. In part 3 we consider the overall corrosion reaction. 
The anodic dissolution of copper and the cathodic reduction of oxy- 
gen are discussed in Parts 1 and 2, respectively. The rate of 
corrosion of a copper rotating disc electrode is controlled jointly by 
the rates of a transport step and an interfacial process. The slow 
transport step is the transport of CuCl,~ and CuCls*- away from 
the electrode surface. We are not certain of the slowest interfacial 
reaction, but it is possibly the reduction of oxygen to hydroxide or 
to peroxide. The rate of the anodic interfacial reaction: is much 
higher than the rate of the 4-electron reduction process. From our 
understanding of the anodic, cathodic and corrosion reactions, we 
can predict the corrosion behaviour of copper at lower oxygen con- 
centrations. We can also draw some conclusions about the 
corrosion behaviour of a copper nuclear fuel waste container life- 
times should be based on the rate of transport of copper corrosion 
products away from the container surface. 


23342 (ANL/CP-71904) Correlations between grain bound- 
ary structure and energy. Merkle, K.L.; Wolf, D. Argonne National 
Lab., IL (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910406-27: Spring meeting of the Materials Research Society 
(MRS); International symposium on metalV/ceramic interfaces, Ana- 
heim, CA (USA); Irsee (Germany, F.R.), 29 Apr - 3 may 1991; 30 
jun - 5 jul 1991; CONF-9106236—1). Order Number DE91015204. 
Source: OSTI; NTIS; GPO Dep. 

High-resolution electron-microscopy (HREM) and computer simu- 
lations of <110> til grain boundaries (GBs) in Au are used to 
investigate correlations between atomic-scale GB structure and en- 
ergy. The energies calculated for a variety of symmetric and 
asymmetric GBs suggest that asymmetric GB-plane orientations 
are often preferred over symmetric ones. The experimentally ob- 
served faceting behavior agrees with the computed energies. 
Computer simulations indicate general interrelations between GB 
energy and (1) volume expansion and (2) the number of broken 
bonds per unit area of GB. These atomic-scale microstructural GB 
parameters, as evaluated from HREM observations, are compared 
to simulation results. 19 refs., 6 figs. 


23343 (ANL/CP—72210) The interaction of HVEM-generated 
point-detects with dissociated dislocations. King, S.L. (Oxford 





Univ. (UK). Dept. of Materials); Jenkins, M.L.; Kirk, M.A.; English, 
C.A. Argonne National Lab., IL (USA). May 1991. 11p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. (CONF-9105130-2: international conference on physics of 
irradiation effects in metals, Siofok (Hungary), 20-24 May 1991). 
Order Number DE91013353. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes experiments we have performed to investi- 
gate the mechanisms of interaction of IIlVEM-generated 
point-defects with dissociated dislocations in a series of austenitic 
Fe-Ni-Cr alloys and review earlier work in Cu-Al alloys and in Ag. 
In the Fe-Ni-Cr alloys interstitial climb was observed only at favor- 
able sites such as pre-existing jogs, while vacancies clustered near 
dislocations to form stacking-fault tetrahedra. These observations 
are similar to those in Ag; the complex climb mechanisms seen in 
Cu-Al alloys were not found. The differences between materials is 
believed to be due to differences in the case of interstitial pipe dif- 
fusion. 28 refs., 9 figs. 


23344 (ANL/CP-72655) Evolution of defect cluster distribu- 
tions during irradiation. Wiedersich, H. Argonne National Lab., IL 
(USA). May 1991. 20p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-9105130-3: Inter- 
national conference on physics of irradiation effects in metals, 
Siotok (Hungary), 20-24 May 1991). Order Number DE91013405. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Defects produced by irradiation are often strongly spatially corre- 
lated. Energetic primary recoil atoms produce cascades with vacant 
lattice sites predominantly in the central regions, and interstitial 
atoms at the periphery. A fraction of the defects produced form 
clusters during cascade events. Because of their spatial distribution 
more mobile interstitial atoms than vacancies are released into the 
matrix following the cascade events. Populations of vacancy and 
interstitial clusters evolve towards quasi-steady-state distributions. 
As long as vacancy clusters are thermally moderately stable, i.e., 
at temperatures below rapid self diffusion, an excess interstitial flux 
persists in the matrix; as a consequence, vacancy clusters formed 
in cascades shrink, and interstitial clusters grow. We examine the 
evolution of these cluster distributions, and their effects on sink 
strength and radiation-enhanced diffusion, as function of dose for 
irradiations at moderate temperatures. At temperatures at which 
thermal evaporation from vacancy clusters, can be neglected, the 
evolution of the cluster densities is characteristic of the primary re- 
coil spectrum, but is independent of temperature or dose rate. The 
sink strength, radiation-enhanced diffusion, as well as other conse- 
quences of the evolving distributions such as the imbalance of the 
interstitial and vacancy fluxes in the matrix, approach slowly- 
changing quasi-steady-state values in a fraction of one 
displacement per atom, although certain details of the cluster distri- 
butions, e.g., the development of large interstitial loops, require 
several dpa’s to approach steady state values. 22 refs., 6 figs. 


23345 (ANL/CP-—73338) Temperature dependence of the 
elastic behavior of structurally disordered metallic superiat- 
tices. Jaszczak, J.A.; Wolf, D. Argonne National Lab., IL (USA). 
May 1991. 7p. Sponsored by Department of Defense, Washington, 
DC (USA); USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Contract N00014-88-F-0019. (CONF-910406—19: 
Spring meeting of the Materials Research Society (MRS), Ana- 
heim, CA (USA), 29 Apr - 3 may 1991). Order Number 
DE91014007. Source: OSTI; NTIS; GPO Dep. 

The structure and elastic properties of superlattices composed of 
high-angle twist grain boundaries on (100) planes of copper are in- 
vestigated as a function of both the modulation wavelength and 
temperature via molecular dynamics simulations. Comparison is 
made with zero-temperature results, where a stiffening of the 
Young's modulus normal to the interfaces and a softening of the 
modulus for shear parallel to the interfaces has previously been 
observed. The differences between the effects of homogeneous 
(temperature-induced) and inhomogeneous (interface-induced) 
structural disorder on the elastic properties is explored. 28 refs., 7 
figs., 1 tab. 


23346 (BNL-46297) EXAFS study of sputtered Co/A! multi- 
layers by electron detection: Structural difference due to 
deposition condition. Joo, Jung Hoon (Korea Inst. of Science and 
Technology, Seoul (Republic of Korea). Materials Design Lab.); 
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Choi, Myung Hi; Lee, Chung Keun; Heald, S.M. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-9104273-1: 3. synchrotron radiation user's workshop, Po- 
hany (Korea, Republic of), 13-14 Apr 1991). Order Number 
DE91014787. Source: OSTI; NTIS; INIS; GPO Dep. 

EXAFS measurements and x-ray diffraction analysis have been 
made on magnetron sputtered Co-Al multilayers with modulation 
wavelengths of 1 to 2 monolayers and sputtering Ar gas pressure 
of 3 to 7 mTorr. X-ray diffraction results cannot clearly identify the 
phases present in the samples because the major diffraction peaks 
of different phases overlap. Preliminary analysis of the EXAFS data 
shows that Co atoms exist in two or more different phases, i.e., a- 
Co, CoAl(CsCl type), and possibly a solid solution of Co and Al 
with some Co atoms occupying the substitutional sites of fcc Al. 4 
refs., 3 figs., 1 tab. 


23347 (CEA-CONF—10468) Irradiation creep and growth of 
zircaloy-4 tubes. Lansiart, S. (CEA Centre d’Etudes de Saclay, 91 
- Gif-sur-Yvette (FR). Direction des Technologies Avancees); 
Darchis, L.; Pelchat, J.; Mardon, J.P. CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees. 1990. 19p. (CONF-901107—: 9. American 
Society for Testing and Materials (ASTM) international symposium 
on Zirconium in the nuclear industry, Kobe (Japan), 5-8 Nov 1990). 
Order Number DE91797311. Source: OSTI; NTIS (US Sales Only). 
The influence of temperature and fast neutron flux on irradiation 
creep and growth of stress relieved zircaloy-4 pressurized tubes 
has been derived from experimental irradiations in NaK, performed 
up to 2.5 107° n.m-? in the temperature range [280, 350]°C. A 
significant influence of temperature on axial growth has been ob- 
served: at 280°C the elongation can no longer be expressed as a 
linear function of fluence as for the 350°C irradiation temperature; 
diametral growth, on the other hand, always appears negligible. 
Irradiation creep obviously depends on temperature too; the diame- 
tral strain (including thermal part) has been modelled as a sum of 
primary and secondary terms, the former being independent of fiu- 
ence. For the tubing considered it is observed that the ranking of 
the different batches, with respect to diametral creep resistance, is 
the same before and under irradiation. Conceming axial creep 
strain the stress relieved material behaves as does an isotropic 
tube. This is not the case of recrystallized zircaloy-4 F, which 
shows a non negligible axial deformation, related to the diametral 
creep one, even though this diametral irradiation creep strain is 
strongly reduced comparatively to that of the stress relieved mate- 
rial. The comparison of the two materials growth rates is more 
complex since their dependence on temperature and flux differs. 


23348 (CONF-910808-2) Characterization of copper precip- 
itation in a 17/4 PH steel: A combined APFIM/TEM study. 
Miller, M.K. (Oak Ridge National Lab., TN (USA)); Burke, M.G. 
Oak Ridge National Lab., TN (USA). [1991]. 7p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 5. international symposium on environmental degradation on 
materials in nuclear power systems - water reactors; Monterey, CA 
(USA); 25-29 Aug 1991. Order Number DE91014274. Source: 
OSTI; NTIS; GPO Dep. 

A combined atom probe field ion microscopy and transmission 
electron microscopy characterization of a commercial 17/4 PH steel 
has been performed. The steel was examined after thermal aging 
for various times at 482 and 635°C. The good mechanical proper- 
ties of this material are derived from the precipitation of small 
copper precipitates during thermal aging. Atom probe microanalysis 
of these copper precipitates revealed that they contained small but 
significant levels of iron, nickel and manganese even in the over- 
aged condition. Chromium-enriched a‘ precipitates were observed 
after aging at 482°C. 5 refs., 10 figs., 3 tabs. 


23349 (CONF-910808-3) APFIM characterization of the 
spinodal decomposition in duplex stainless steels. Brown, J.E. 
(Oxford Univ. (UK). Dept. of Materials); Smith, G.D.W.; Pumphrey, 
P.H.; Miller, M.K. Oak Ridge National Lab., TN (USA). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA); Science and Engi- 
neering Research Council, Swindon (UK). DOE Contract 
AC05-840R21400. From 5. international symposium on environ- 
mental degradation on materials in nuclear power systems - water 
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reactors; Monterey, CA (USA); 25-29 Aug 1991. Order Number 
DE91014256. Source: OSTI; NTIS; GPO Dep. 

An atom probe field ion microscope characterization of two CF3 
steels with 15 and 25 volume percent ferrite aged at 400°C for up 
to 10,000 h and service materials from the Shippingport main and 
check valves aged for approximately 13 years at ~280°C has 
been performed. In all these materials, the ferrite phase was found 
to have decomposed into an ultrafine scale two phase microstruc- 
ture consisting of an iron-rich a phase and a chromium-enriched a’ 
phase. The scale of the decomposition in the Shippingport materi- 
als was much finer that than found in the CF3 material subjected 
to accelerated aging at 400°C. 20 refs., 9 figs., 3 tabs. 


23350 (CONF-910909-1-Draft) Corrosion of refractory 
metals in liquid metal and gaseous environments: Draft. DiSte- 
fano, J.R. Oak Ridge National Lab., TN (USA). [1991]. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 1. international conference on heat- 
resistant materials; Lake Geneva, Wi (USA); 22-26 Sep 1991. 
Order Number DE91009555. Source: OSTI; NTIS; GPO Dep. 

In general, refractory metals and alloys are very compatible with 
liquid or boiling alkali metals. However, corrosion resistance of nio- 
bium and tantalum requires maintaining low oxygen in the system. 
When the refractory metal contains a strong oxide former (Zr, Hf), 
additional oxygen in the solid metal can be tolerated if it is tied up 
as a stable oxide (ZrO, HfO2). In sodium or potassium systems, 
oxygen in either the liquid metal or refractory metal can contribute 
to reduced corrosion resistance. The mechanical properties of re- 
fractory metals are very sensitive to interstitial elements such as 
oxygen, nitrogen, hydrogen, and carbon. Oxidation in air or other 
oxidizing environments is rapid above 300 to 400°C, and some 
type of protection must be provided (vacuum, inert gas, coating) if 
refractory metals are to be used at high temperatures. Oxidation of 
niobium and tantalum alloys is more complex than for molybdenum 
and tungsten due to the formation of different oxide phases that 
exhibit differing degrees of protectiveness. At low to intermediate 
temperatures niobium and tantalum also react with hydrogen envi- 
ronments, and embrittlement has been reported both from hydride 
formation as well as from solid solution effects. At high tempera- 
tures niobium and tantalum react with nitrogen or carbon to form 
very stable compounds while the nitrides and carbides of molybde- 
num and tungsten are considerably less stable. 10 refs., 10 figs. 


23351 (CONF-910909-2) Welding of ductile intermetallic al- 
loys. David, S.A.; Zacharia, T. Oak Ridge National Lab., TN (USA). 
[1991]. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. From 1. international conference on 
heat-resistant materials; Lake Geneva, WI (USA); 22-26 Sep 1991. 
Order Number DE91009553. Source: OSTI; NTIS; GPO Dep. 

Ordered intermetallic alloys are a unique class of material that 
have potential for structural applications at elevated temperatures. 
This paper describes the welding and weldability of these alloys. 
Weldability of these alloys has been found to be a strong function 
of alloy composition, welding process and process parameters. 
Phase transformations associated with the weld thermal cycle play 
a critical role in determining their weldability. Defect-free welds 
have been produced in several of these alloys by careful selection 
of welding processes and welding parameters. 21 refs., 6 figs., 3 
tabs. 


23352 (CONF-910909-3) Mechanical performance of Alloy 
333 to support ceramic barrier filters in a hot-gas cleanup sys- 
tem. Swindemann, R.W. Oak Ridge National Lab., TN (USA). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From 1. international conference on 
heat-resistant materials; Lake Geneva, WI (USA); 22-26 Sep 1991. 
Order Number DE91012535. Source: OSTI; NTIS; GPO Dep. 

A candidate alloy (Rolled Alloys RA333®@) was examined for 
construction of a hot tubesheet to support ceramic barrier filters in 
a hot-gas cleanup system for a pressurized fluidized bed combus- 
tor. Operating temperature was expected to be near 850°C. The 
25% Cr-46%Ni-3%Mo-3%W-Fe alloy was tested under tensile, 
creep, and cyclic conditions to develop an understanding of behav- 
ior under variable stresses. A model was developed from the data 
and used to calculate deformation under non-isothermal cyclic con- 
ditions. Comparison with results from experimental tests indicated 


that the essential behavioral characteristics could be captured by a 
simple model. 10 refs., 12 figs. 


23353 (CONF-910909—-4) The effect of MC forming addi- 
tions and 10% cold work on the high temperature strength of 
20Cr-30Ni-Fe alloys. Swindeman, R.W.; Maziasz, P.J. Oak Ridge 
National Lab., TN (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 1. 
international conference on heat-resistant materiais; Lake Geneva, 
WI (USA); 22-26 Sep 1991. Order Number DE91014217. Source: 
OSTI; NTIS; GPO Dep. 

Because of its relatively low cost, good fabricability, adequate 
strength, and excellent corrosion resistance in a variety of environ- 
ments, alloy 800 is widely used in fossil, petroleum, petrochemical, 
and nuclear industries. Much is known about strengthening, embrit- 
tling and corrosion mechanisms that occur in the alloy. Recently, 
however, efforts have been made to improve various aspects of 
the performance of alloy 800H by adjusting the composition 
through restriction, addition, or deletion of certain alloying ele- 
ments. Tensile, creep, and relaxation tests were performed on 20/ 
25Cr-30Ni-Fe alloy modified by small additions of molybdenum, ti- 
tanium, niobium, and vanadium. Excellent strengths and ductilities 
were observed for times extending to 30,000 h at temperatures in 
the range 600 to 760 °C. Cold rolling to 10% reduction of thick- 
ness in plates produced enhanced strength by promoting the 
formation of fine MC precipitates. 7 refs., 14 figs., 4 tabs. 


23354 (CONF-910909-7) Processing and fabrication of 
Fe,A-based alloys. Sikka, V.K. Oak Ridge National Lab., TN 
(USA). [1991]. 7p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. From 1. international conference 
on heat-resistant materials; Lake Geneva, WI (USA); 22-26 Sep 
1991. Order Number DE91014546. Source: OSTI; NTIS; GPO Dep. 

The Fe3AL-based iron-aluminide alloys offer excellent oxidation 
and sulfidation resistance. The commercial applications of these al- 
loys require additional information about their processing and 
fabrication. This paper presents information regaraing alloy compo- 
sitions, melting, and fabrication. The melting described is of 
experimental heats and scale-up heats at several vendors. Data 
about the recovery of alloying elements and the impurity pick-up 
during various melting processes are presented. Details are pre- 
sented of a study conducted at Special Metals Corporation on the 
melting of heats in two different crucible materials and by three dif- 
ferent processes. Brief descriptions are also given about forms 
from these ingots. 2 refs., 6 figs., 6 tabs. 


23355 (CONF-9104192-9) Desorption of Al, Au, and Ag us- 
ing surface plasmon excitation. Arakawa, E.T. (Oak Ridge 
Nationa! Lab., TN (USA)); Lee, |.; Calicott, T.A. Oak Ridge National 
Lab., TN (USA). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From HASRD work- 
shop on laser ablation: mechanisms and application; Oak Ridge, 
TN (USA); 8-10 Apr 1991. Order Number DE91013726. Source: 
OSTI; NTIS; GPO Dep. 

This paper describes a promising method of photodesorption 
which greatly amplifies electric field strength in the surface region 
through the excitation of surface plasmons. We present data on the 
yield of desorbed Al, Au, and Ag atoms as a function of incident 
angle in the attenuated total reflection (ATR) geometry. We also 
present data on the kinetic energy distribution of the desorbed 
atoms. Finally, the mechanism responsible for the desorption will 
be discussed briefly. 6 figs. 


23356 (CONF-9105184—6) Weldability of iron aluminides. 
Zacharia, T.; David, S.A. Oak Ridge National Lab., TN (USA). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO05-840R21400. From 5. annual conference on fossil 
energy materials; Oak Ridge, TN (USA); 13-16 May 1991. Order 
Number DE91013730. Source: OSTI; NTIS; GPO Dep. 
Improvements in the ductility of iron aluminide alloys, achieved 
through control of composition and microstructure, has led to grow- 
ing interest in using these materials for structural applications. 
weldability is a key issues in the utilization of these alloys for struc- 
tural components. This paper describes the welding and welding 
behavior of an Fes3Al alloy (FA-129) containing niobium and car- 
bon. Weldability of this alloy has been found to be a strong 


150 ERA Vol. 16, No. 9 





function of composition, welding process and processing condi- 
tions. Crack free welds were made on both sheet and plate 
material using the electron beam (EB) welding process. Gas tung- 
sten arc (GTA) welds, on the other hand, exhibited a tendency for 
delayed cold cracking. However, the study clearly demonstrated 
that successful welds can be made using matching filler metal and 
proper choice of processing conditions. 15 ref., 5 figs. 


23357 (CONF-9105184-7) Alloy development of Fe3Al for 
improved creep rupture properties. McKamey, C.G.; Maziasz, 
P.J. Oak Ridge National Lab., TN (USA). [1991]. 11p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From 5. annual conference on fossil energy materials; 
Oak Ridge, TN (USA); 13-16 May 1991. Order Number 
DE91014541. Source: OSTI; NTIS; GPO Dep. 

Our efforts to develop Fe3Al-based iron aluminides for fossil en- 
ergy structural applications continue. Using alloy development and 
thermomechanical processing techniques, alloys with room temper- 
ature tensile ductilities of 10-20% and yield strengths of 500 MPa 
at temperatures to 600°C have been produced. Preliminary creep 
rupture studies have shown that Fe3Al, which has very poor creep 
resistance, can be strengthened significantly by alloy additions, 
particularly by small additions of Mo, Nb, and Zr. The reason for 
this improvement in creep life with alloying additions is under study 
and may be the result of a combination of factors, including grain 
boundary strengthening, resistance to dynamic recrystallization 
during stressing, precipitation strengthening, and changes in dislo- 
cation formation and mobility. Preliminary transmission electron 
microscopy analysis indicates that Fe3Al fails along weak grain 
boundaries and/or sub-grain boundaries formed by dislocation pile- 
ups. Additions of niobium affects the dislocation structure and 
produces precipitates which strengthen high-angle boundaries and 
pin dislocations; together, these factors appear to reduce disloca- 
tion sub grain boundary formation. These results indicate that 
controlling the composition and the microstructure through macro- 
and microalloying and/or thermomechanical processing can further 
improve the creep-rupture life and reduce the minimum creep rate. 
15 refs., 4 figs., 3 tabs. 


23358 (CONF-9105184—8) Preparation and fabrication of 
iron aluminides. Sikka, V.K.; Baldwin, R.H.; Blakely, K.S.; Hatfield, 
E.C.; Howell, C.R.; McKamey, C.G. Oak Ridge National Lab., TN 
(USA). [1991]. 12p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. From 5. annual conference on 
fossil energy materials; Oak Ridge, TN (USA); 13-16 May 1991. 
Order Number DE91014547. Source: OSTI; NTIS; GPO Dep. 

The Fe3AL-based iron aluminides are under development at Oak 
Ridge National Laboratory (ORNL) for a range of fossil energy ap- 
plications. The room-temperature ductility, which was the major 
drawback for their use, has been increased from 8% to a more 
usable range of 15 to 20%. The commercial application of these al- 
loys requires information regarding their melting and fabrication. 
This paper presents the recent data regarding alloy compositions, 
melting and fabrication, and properties. The Fe°AL alloy (FA-129) 
was vacuum-induction melted in a MgO crucible, with a slight 
pickup of magnesium. This magnesium pickup was not detrimental 
to the processing of the ingot. The magnesium content has been 
subsequently reduced by either vacuum-arc remelting or elec- 
trosiag remelting. The ingots were hot worked without any 
problems at ORNL, Special Metals Corporation (New Hartford, 
New York), and Precision Rolled Products (Reno, Nevada). Tensile 
and creep properties of the ingots in this study were similar to 
those observed in previous heats. 10 refs., 6 figs., 1 tab. 


23359 (CONF-9105184-10) Investigation of austenitic al 
loys for advanced heat recovery and hot-gas cleanup systems. 
Swindeman, R.W. Oak Ridge National Lab., TN (USA). [1991]. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 5. annual conference on fossil energy 
materials; Oak Ridge, TN (USA); 13-16 May 1991. Order Number 
DE91014568. Source: OSTI; NTIS; GPO Dep. 

Evaluation of commercial and developmental austenitic alloys for 
advanced heat recovery and hot-gas cleanup systems was directed 
toward the completion of studies of lean stainless steels and con- 
tinuation of research on filler metals and higher chromium 
austenitic alloys for more demanding service conditions. Testing of 
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lean stainless steels under long-time creep (45,000 h) confirmed 
the expectations that the alloys could meet the target mechanical 
performance requirements for strength (100 MPa average rupture 
strength at 700°C and 100,000 h) and ductility (5% rupture strain 
at 100,000 h). Testing of weldments made with CRE 16-8-2 stain- 
less steel and alloy 556 was extended to beyond 10,000 h. Testing 
of 20Cr-30Ni-2Mo-Fe alloys reached times beyond 30,000 h. Alioys 
containing small levels of nitrogen exhibited good strength, and 
even a vacuum-melted low-nitrogen alloy was stronger than alloy 
800H. Research was started to examine alioys for hot-gas cleanup 
systems at temperatures around 850°C. 13 rets., 8 figs., 3 tabs. 


23360 (CONF-9106229-1) Analysis of weld metal solidifica- 
tion and microstructures. David, S.A.; Vitek, J.M. Oak Ridge 
National Lab., TN (USA). [1991]. 30p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
1991 International Institute of Welding (IIW) annual workshop; 
Hague (Netherlands); 30 Jun - 5 jul 1991. Order Number 
DE91014574. Source: OSTI; NTIS; GPO Dep. 

Solidification is a critical phase change occurring during welding 
that controls weld metal microstructure, properties, and ultimately 
weldability of alloys. In recent years, significant advances have 
been made in the solidification theories that relate to castings and 
rapidly solidified materials. A critical need exists to understand 
weld pool solidification in the light of these new theories. This 
paper will describe the solidification behavior of weld pools, incor- 
porating some recent advances in solidification theories. Basic 
principles from ingot, single crystal, and rapid solidification 
processes will be used to understand and explain observed weld- 
metal microstructures. 62 refs., 12 figs. 


23361 (CONF-9106241-1) X-ray reflectivity studies of Au 
surtaces. Abernathy, D.L. (Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Dept. of Physics); Mochrie, S.G.J.; Sandy, A.R.; 
Gibbs, D.; Gruebel, G.; Huang, K.G.; Ocko, B.M.; Zehner, D.M. 
Oak Ridge National Lab., TN (United States). [1991]. 14p. Spon- 
sored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (United States). DOE Contract 
AC05-840R21400 ;AC02-76CH00016. Grant DMR-8806591 ;Grant 
DMR-8719217. From 2. international conference on surtace x-ray 
and neutron scattering: Bad Honnes (Germany); 25-28 Jun 1991. 
Order Number DE91015308. Source: OSTI; NTIS; GPO Dep. 

We briefly review the results of x-ray scattering studies of the 
Au(001) surface between 300 K and the bulk melting temperature 
Tm = 1337 K. The specular reflectivities of the Au(001), (110), and 
(111) surfaces obtained at 300 K are compared. 12 refs., 5 figs. 


23362 (DOE/ER/14077-2) Parallel nanometer scaie fabrica- 
tion: Progress report, September 15, 1990-—May 15, 1991. 
Douglas, K. Colorado Univ., Boulder, CO (USA). May 1991. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-89ER14077. Order Number DE91013016. Source: OSTI; 
NTIS; GPO Dep. 

Nanometer molecular lithography has been employed as a paral- 
lel (as opposed to serial) fabrication process for structures with 
features defined by single molecules. Structures on the 10 nm 
length scale (nanostructures) have been fabricated employing two 
dimensional monolayer protein crystals as patterning elements. 
During this budget period substantial improvements in the unifor- 
mity of a nanostructured surfaces has been achieved by minimizing 
the plastic deformation produced by surface tension forces during 
drying of the protein crystal patterning templates prior to metalliza- 
tion and ion milling. in addition, using atomic force microscopy 
(AFM) nanostructures fabricated on thick (bulk) substrates have 
been imaged. Also, titanium oxides and nitrides have been found 
to be the most promising materials for nanostructure fabrication. 
Moreover, in case of at least one oxide, preferential absorption of 
anionic absorbates onto nanostructures is accomplished without 
any further processing steps and thus one of the two essential cri- 
teria for nanoheterostructure fabrication is satisfied. 3 refs., 3 figs. 


23363 (DOE/ER/45134-T1) Electron hybridization effects 
and the crystal structure of plutonium: Final technical report, 
July 1, 1984-September 30, 1988. Cooper, B.R. West Virginia 
Univ., Morgantown, WV (USA). Dept. of Physics. 31 May 1989. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
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FG05-84ER45134. Order Number DE91014998. Source: 
NTIS; INIS; GPO Dep. 

The work over four-year period of the grant covered three areas: 
(1) synthesis of band and model hamiltonian theory for plutonium 
systems, (2) resonant band-f scattering theory for the magnetic 
properties of highly correlated plutonium systems, (3) surface elec- 
tronic behavior of plutonium. The first three years mostly devoted 
to areas (1) and (2), while area (3) was covered in the final year. 
Summaries of results in each of these three areas are discussed in 
this paper. This is then followed by a listing of publications and 
presentations not reported in the four progress reports submitted 
previously. 


23364 (DOE/ER/45262-—4) [Magnetic studies of iron-rare- 
earth-metalloid alloys}: Technical progress report. Nebraska 
Univ., Lincoln, NE (USA). Dept. of Physics. [1991]. 8p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
86ER45262. Order Number DE91013856. Source: OSTI; NTIS; 
GPO Dep. 

This research is focused on studying new phases and microstruc- 
tures of rare-earth and transition-metal alloys and compounds. In 
particular we investigate several classes of materials which are ex- 
pected to have high magnetizations and coercivities, which are 
necessary conditions for high performance permanent magnet and 
related applications. Hard and semi-hard magnetic materials form 
the basis of much of the electric power and information storage in- 
dustries and the discovery of new and less expensive materials 
with outstanding properties is of great interest. Our work is cen- 
tered on two general types of problems. One is the growth and 
control of the microstructure of thin films with specified magnetic 
anisotropies. Particular attention is paid to nanoscale variations in 
atomic order in multilayered samples to achieve the desired prop- 
erties. The second type of problem involves fundamental electronic 
Structure and its relation to the magnetic properties of new Fe-and 
Co-rich phases containing rare earths. These studies involve a va- 
riety of experimental measurements and theoretical calculations. 


23365 (DOE/ER/45269-2) Analytical electron microscopy 
of catalyst preparations: Progress report, July 15, 1990—July 
14, 1991. Lyman, C.E. Lehigh Univ., Bethlehem, PA (USA). May 
1991. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-86ER45269. Order Number DE91014126. Source: 
OSTI; NTIS; GPO Dep. 

Following the discovery last period of methods to control the dis- 
tribution of two metals in a catalyst support, we decided to make a 
change of direction in this program. It was felt that testing of the 
catalysts should be in the next major effort. Thus, the current grad- 
uate student on the program, Rollin Lakis, is now building a 
catalyst testing facility which allows sampling for electron mi- 
croscopy. Testing should begin next month. An important method 
for stabilization of alkali metals on catalyst surfaces during speci- 
men preparation for electron microscopy has been discovered. By 
coating the catalyst surface with a thin layer of chromium, metals 
such as Na, K, and Cs have been immobilized for useful analytical 
measurements. This achievement has been a major goal of this 
program from its inception. Further work in this area will show the 
significant advantages of this discovery to the petroleum and 
chemical industries. 2 figs. 


23366 (DOE/ER/45293-T1) Comparative studies of SCC in 
Alloy 600 and two austenitic stainless steels on exposure to 
lithiated water at 350°C: Annual report, June 1, 1990—May 31, 
1991. Szklarska-Smialowska, Z.; Xia, Zaizhu; Sharkawy, S.W. Ohio 
State Univ., Columbus, OH (USA). Fontana Corrosion Center. May 
1991. 32p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-87ER45293. Order Number DE91014827. Source: 
OSTI; NTIS; GPO Dep. 

The SCC of Type 304 and 316 stainless steels with different 
heat treatments was studied in lithiated water at 350°C. A compari- 
son of the behavior of those steels with alloy 600 was made and 
discussed. On the basis of the results obtained in this and previous 
papers, a model is proposed for the SCC of austenitic alloys in 
high temperature hydrogenated water. 16 refs., 8 figs., 2 tabs. 


23367 (DOE/ER/45295-T1) Atomistic studies of grain 
boundaries in alloys and compounds: Progress report, July 


OSTI; 
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1990—June 1991. Vitek, V. Pennsylvania Univ., Philadelphia, PA 
(USA). Dept. of Materials Science and Engineering. [1991]. 7p. 
Sponsored by USDOE. Washington, DC (USA). DOE Contract 
FG02-87ER45295. Order Number DE91014516. Source: OSTI; 
NTIS; GPO Dep 

In this research project we investigate theoretically, by computer 
modeling. the atomic structure of grain boundaries in binary alloys. 
The goal is to elucidate which structural, chemical and possibly 
electronic features distinguish alloys from pure metals and are re- 
sponsible for remarkably different fracture properties of alloys and 
pure metals. In the case of disordered alloys we concentrate on 
the model system Cu-Bi and investigate the following three prob- 
lems: (1) Segregation behavior. (2) Development of faceting and 
associated two-dimensional structural phase transitions. (3) The 
structure of £ = 3 facets which have developed as a result of seg- 
regation and are at the same time observed by the high resolution 
electron microscopy (HREM). In the case of ordered alloys we ex- 
plore grain boundaries in NizsAl and CugAu. The aim is to study the 
relationship between the ordering tendency, which is quantitatively 
very different in these two alloys, and grain boundary structure and 
properties. In both cases we shall investigate the boundary proper- 
ties which relate to the mechanical behavior using the recently 
developed concept of depicting the grain boundary as a heteroge- 
neous continuum composed of particles, identified with Voronoi 
polyhedra associated with individual atoms, which possess different 
elastic properties. 


23368 (DOE/ER/45357—4) Detects and transport in mixed 
oxides: Progress report. Dieckmann, R. Cornell Univ., Ithaca, NY 
(USA). Dept. of Materials Science and Engineering. 26 Sep 1990. 
20p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88ER45357. Order Number DE91014443. Source: OSTI; 
NTIS; GPO Dep. 

This report contains a brief review of work during the last period, 
personnel matters, laboratory installation and publications. Some 
topics of performed research are: non-stoichiometry of mixed ox- 
ides; monte carlo simulation of cation diffusion; thermodynamics of 
the system Fe-Mn-O at 1000 degrees celcius; stabilities of oxides 
in the system Co-Fe-Mn-O at 1200 degrees celcius; electrical con- 
duction in mixed oxides; influence of grain size on point defects in 
oxides; influence of platinum present during non-stoichiometry 
measurements on their results; and tracer diffusion tests. 


23369 (DOE/ER/45413-1) Fundamental magnetic studies of 
iron-rare-earth-metalloid alloys: Progress report. Hadjipanayis, 
G.C. Delaware Univ., Newark, DE (USA). Dept. of Physics and As- 
tronomy. 19 Feb 1991. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-90ER45413. Order Number 
DE91014816. Source: OSTI; NTIS; GPO Dep. 

This project is focussed on the study of magnetic and structural 
properties of new phases and special microstructures that have po- 
tential for relatively high coercivity. Hard and semihard magnets 
find wide applications in industry including electric power and infor- 
mation storage devices. The discovery of new and less expensive 
materials with better properties is of great interest. Our efforts are 
focused in the following three areas: (1) The search of Fe-rich new 
phases and compounds with high magnetization, anisotropy and 
Curie temperature that can be used for permanent magnet 
development. (2) The use of rapid solidification techniques (melt- 
spinning) to prepare these phases into fine grain microstructures 
that can lead to high coercivities. (3) The relationships of hard 
magnetic properties to microstructures and magnetic domain struc- 
ture determined by transmission electron microscopy. 


23370 (EGG-M-90292) Effects of various parameters on 
the fatigue lite of Alloy 718. Korth, G.E. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1991]. 40p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
9106144: Special emphasis symposium on superalloys 718, 625, 
and various derivatives, Pittsburgh, PA (USA), 23-26 Jun 1991). 
Order Number DE91014100. Source: OSTI; NTIS; GPO Dep. 

A data bank from over 700 tests on several heats of Alloy 718 
with various test parameters is used to show the effects of temper- 
ature, strain rate, hold time, grain size, mean stress, surface 
roughness, and thermal aging on fatigue life. Both strain controlled 
and stress controlled tests were conducted providing data from 10? 





to 10° cycles to failure. Empirical curve fitting of the data was per- 
formed using a multiple regression analysis performance. 9 refs., 
13 figs. 


23371 (EGG-M-90293) Tensile properties and microstruc 
ture of Alloy 718 thermally aged to 50,000 h. Korth, G.E.; 
Trybus, C.L. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 
21p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-910614-5: Special emphasis symposium 
on superalloys 718, 625, and various derivatives, Pittsburgh, PA 
(USA), 23-26 Jun 1991). Order Number DE91014099. Source: 
OSTI; NTIS; GPO Dep. 

Samples of Alloy 718 given the standard heat treatment were 
thermally aged from 538 to 704°C for times up to 25,000 h and 
aged at temperatures of 593 and 649°C up to 50,000 h. Tensile 
properties and microstructures of these samples show that extend- 
ing the thermal exposure form 25,000 to 50,000 h at 593 and 
649°C has very little additional effect, and further illustrates the 
long time stability of this aged hardened alloy. 5 refs., 8 figs., 1 tab. 


23372 (ENEA-RT-INN—90-09) Representation of material 
anisotropies in sheet deep-drawing process simulations: Nu- 
merical experiments. Daneri, A.; Giambuzzi, S.; Toselli, G. ENEA, 
Bologna (italy). Oct 1990. 9p. (CONF-9005322-2: 22nd interna- 
tional symposium on automotive technology & automation, 
Florence (Italy), 14 May 1990; RT/INN—90-09). Order Number 
DE91769505. Source: OSTI; NTIS (US Sales Only). 

From 22. international symposium on automotive technology & 
automation; Florence, Italy (14-18 May 1990). 

During steel sheet deep-drawing processes, an important role is 
played by material anisotropies due to the previous rolling phase. 
Therefore, it is important to take anisotropy effects into account, 
also in numerical deep-drawing process simulations, in order to 
obtain the optimum approach to the experimental results by calcu- 
lations and, subsequently, to correctly predict the sheet response 
to deep-drawing during the phase of the industrial production of the 
different particulars. This work presents an analysis executed with 
the ABAQUS code to evaluate the anisotropy effects in the numeri- 
cal simulation of a simplified FIAT automotive particular. The model 
has been adopted as an Italian benchmark for which experimental 
results are available. The analysis executed for the FIAT model 
showed that the anisotropy effects, even if considered only in the 
normal sheet direction, influence punch force behaviour, plastic 
Strains and stresses. 


23373 (IAE-4616-11) Growth kinetics for thin equilibrium 
crack with gas inside. Borodine, V.A.; Manichev, V.M.; Ryazanov, 
A.|. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1988. 25p. (in 
Russian). Order Number DE91638173. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The growth kinetics of a thin equilibrium crack in the uniformly 
loaded material due to the diffusion of the gas impurity is investi- 
gated theoretically. The ranges of the external load and the 
impurity content for which the stable - equilibrium cracks can exist 
are determined. Also the explicit expressions for the experimentally 
determined quantities (such as the time to rupture of the materials, 
the critical size of the stable crack, the critical rupture load of the 
impurity preimplanted materials etc) are obtained. 8 refs.; 7 figs. 


23374 (IAE—4671-11) Study of mechanism of vacancy loop 
nucleation in cascade depleted zones in a-iron. Kapinos, V.G.; 
Osetskij, Yu.N.; Platonov, P.A. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1988. 24p. (in Russian). Order Number 
DE91638265. Source: OSTI; NTIS (US Sales Only); INIS. 

The mechanism of nucleation of vacancy loops (VL) in depleted 
cascade zones in a-iron was studied by the method of molecular 
dynamics. It was shown that in a-iron either friable three- 
dimensional clusters or VL nuciei in plane [110] can nucleate; in 
this case the critical parameter determining the transition from one 
type of clusters to another one is the number of vacancies in the 
cluster. The kinetics of relaxation of depleted zones in a-iron and 
copper was compared. Reasons of VL nucleation low efficiency in 
DZ of a-iron were explained. 21 refs.; 10 figs.; 3 tabs. 
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23375 (IAE-4724-11) Influence of phosphorus and hydro- 
gen segregations on radiation embrittlement of 15Kh2NMFA 
steel. Platonov, P.A.; Amaev, A.D.; Tursunov, |.E.; Krasikov, E.A.: 
Kark, G.S.; Levit, V.I.; Elesin, L.A.; Nikitin, S.N.; Biryukov, A.Yu.; 
Gorskij. K.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1988. 
20p. (In Russian). Order Number DE91638266. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

The total effect of grain-boundary phosphorus and hydrogen seg- 
regations and irradiation on the radiation embrittlement of pearlitic 
steel has been experimentally studied. It has been found that 
under irradiation the steel response to hydrogen embrittlement in- 
creases, and shown that the steel structural state determines its 
radiation embrittlement in many respects. 22 refs.; 10 figs.; 1 tab. 


23376 (IAE-4745-11) Coalescence kinetics of vacancy void 
ensemble with accounting tor microscopical processes on 
void surtaces. Ryazanov, A.|.; Sherstennikov, D.G. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1988. 17p. (In Russian). Order 
Number DE91638267. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the kinetics of Ostwald ripening of voids, 
taking into account the microscopic processes, which occur on the 
surfaces of voids and control the absorption and evaporation of 
point defects. The kinetics of Ostwald ripening of voids is investi- 
gated during the high-temperature annealing and in material with 
dislocations, which is under irradiation. The simultaneous Ostwald 
ripening of voids and dislocation loop under the conditions of irradi- 
ation is also studied. 5 refs.; 2 figs. 


23377 (IAE-4942-11) Plotting s-n diagram for 15Kh2MFA 
steel using continuous ball indentation. Amaev, A.D.; Bakirov, 
M.B.; Sokolov, M.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 
1989. 5p. (In Russian). Order Number DE91638174. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The attempt to obtain a formula to plot for 15Kh2MFA vessel 
steel s-n diagram at a hardening section under uniaxial tension by 
measuring the hardness with the aid of a spherical indenter was 
made in this paper. The suggested plotting method is based on a 
direct empirical comparison of coefficients in formulas describing 
the dependence of stress intensity on the deformation intensity in 
the processes of tension and indentation. 5 refs.; 5 figs. 


23378 (IFE/KR/F-86/019) Evaluation of hydrogen produc 
tion trom CO. corrosion of steel drums in SFR. Dugstad, A.; 
Videm, K. Institutt for Energiteknikk, Kjeller (Norway). Feb 1986. 
44p. Order Number DE91793126. Source: OSTI; NTIS (US Sales 
Only). 

An evaluation has been carried out regarding hydrogen formation 
due to corrosion of steel by water containing CO2 produced by mi- 
crobiological decomposition of paper in waste drums. The hydrogen 
production will be limited by a limited rate of CO2 production, as 
COz is consumed by corrosive reactions with FeCO, as the corro- 
sion product. Reactions leading to iron oxides and hydroxides can 
possibly take place, but only with a rate which leads to a rather 
slow hydrogen production. Hydrogen evaluation has been overesti- 
mated in previous reports on this subject. 17 draws., 2 tabs. 


23379 (INIS-BR-2445) Contribution to the study of the ki- 
netics of maraging steel aging. Santos Victor, O.B. dos. Instituto 
de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 201p. (in Portuguese). Order Number DE91634939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Maraging steels are materials with very low contents of C and 
with Ni, Co, Mo and T1 additions, that can reach very high 
mechanical strength values by combinations of heat treatment op- 
erations. Three 18% Ni Maraging steels have had some aspects of 
their aging kinetics investigated by experimental procedures using 
electrical resistivity, internal friction and hardness measurement 
techniques, in samples aged from 30 seconds to several hours. 
Finally, it was verified that the techniques employed were very ad- 
equate to the purposes of the present kinetics studies. (author). 


23380 (INIS-BR-2447) Grain size refinement of inconel 718 
thermomechanical processing. Okimoto, P.C. Sao Carlos Univ., 
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SP (Brazil). Dept. de Engenharia de Materiais. 1988 115p. (In Por- 
tuguese). Order Number DE91634940. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Inconel 718 is a Ni-Fe precipitation treated superalloy. It 
presents good thermal fatigue properties when the material has 
small grain size. The aim of this work is to study the grain size re- 
finement by thermomechanical processing, through observations of 
the microstructural evolution and the influence of some of the pro- 
cess variables in the final grain size. The results have shown that 
this refinement occured by static recrystallization. The presence of 
precipitates have influenced the final grain size if the deformations 
are below 60%. For greater deformations the grain size is indepen- 
dent of the precipitate distribution in the matrix and tends to a limit 
size of 5 um. (author). 


23381 (INIS-BR-2451) A contribution to the study of arc 
melting in inert gas atmospheres of zirconium sponge. Julio 
Junior, O. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 99p. (In Portuguese). Order Number 
DE91634905. Source: OST!; NTIS (US Sales Only); INIS. 

Mettalic zirconium is a material of great interest in the nuclear in- 
dustry due to its low thermal neutron cross section, high strength 
and corrosion resistance. The latter permits its use in the chemical 
industry. In this study, a critical bibliographic revision of the indus- 
trial processes used for the melting and consolidation of zirconium 
sponge has been carried out. A procedure for the melting of zirco- 
nium on a_ laboratory scale, has been established. An 
nonconsumable-electrode arc furnace have been used. The effect 
of process variables like atmosphere, melting current and getter, 
have been showed. The influence of sponge characteristics on the 
qualities of cast zirconium buttons have been studied. The present 
study is a contribution towards future investigations to obtain high 
purity cast zirconium and its alloys commercially known as Zircaloy. 
(author). 


23382 (INIS-BR-—2458) Microstructural morphology of an as 
cast nickel super alloy. Monteiro, W.A. (instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). Dept. de 
Metalurgia Nuclear); Santos, |.A. Sociedade Brasileira de Micro- 
scopia Eletronica, Rio de Janeiro, RJ (Brazil). 1989 2p. (in 
Portuguese). (CONF-8909380-: 12. Colloquium of Brazilian Society 
on Eletronic Microscopy, Caxambu (Brazil), 3-6 Sep 1989). Order 
Number DE91638107. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. 
ALLOY-NI53CR19FE19NB5MO3/microstructure; ALLOY- 
NIS53CR19FE19NB5MO3; MICROSTRUCTURE 


23383 (INIS-BR-2463) The structure and corrosion behav- 
ior of electron beam treated austenitic stainless steels. 
Ramanathan, L.V. (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)). Sociedade Brasileira de Geofisica, 
Rio de Janeiro, RJ (Brazil). 1989 8p. (CONF-8911309-: 1. 
congress of the Brazilian geochemical society, Rio de Janeiro 
(Brazil), 20 Nov 1989). Order Number DE91638109. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The influence of electron beam surface melting of austenitic AIS! 
304 stainless steel on its microstructure and anodic potentiostatic 
behavior in 1N sulphuric acid at 25 C has been studied. Delta fer- 
rite formed in the surface melted layer and was found to vary with 
electron beam current and stainless steel plate thickness. The 
structure and anodic behavior of AIS! 304 specimens convention- 
ally heat treated to provoke ferrite formation were also studied. The 
length of active region in the anodic potentiostatic curves for both 
the surface melted and heat treated specimens decreased with 
increasing ferrite in the austenitic steel. Overall, surface melting us- 
ing high energy sources has been found to significantly improve 
the aqueous corrosion resistance of austenitic stainless steel by 
provoking the formation of duplex microstructures. (author). 


23384 (INIS-BR-2555) Water effect on zircaloy 4 corrosion 
in methanol medium. Yazbek, A.C.M.; Pessine, E.J. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 ip. (In Portuguese). Order Number DE91638256. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Published in summary form only. ALLOY-ZR98SN-4/corrosion; 
ALLOY-ZR98SN-4/materials __ testing; ALLOY-ZR98SN-4/water; 
ALLOY-ZR98SN-4; CORROSION; WATER; METHANOL 


23385 (INIS-BR-2564) Behaviour study os_ stainless 
austenitic steels by neutron irradiation. Yoshimoto, A. Instituto 
de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 ip. (In Portuguese). Order Number DE91638110. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AUSTENITIC STEELS/ 
irradiation; AUSTENITIC STEELS/microstructure; IRRADIATION; 
MICROSTRUCTURE; REACTORS 


23386 (INIS-SU-257) Actinides-89. AN SSSR, Moscow 
(USSR). 1989 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Individual items are processed separately for the data base. 
(DLC) 


23387 (IPMash-277) Experimental research of the NbSe>- 
hydrogen system. Obolenskij, M.A.; Chashka, Kh.B.; Beletskij, 
V.I.; Basteev, A.V. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Inst. Problem Mashinostroeniya. 1989. 48p. (In Russian). Order 
Number DE91638208. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of low-temperature measurements of characteristics of 
NbSe2-hydrogen system are presented. Some ideas about pecu- 
liarities of hydrogen interaction with typical representative of the 
class of quasitwo-dimensional NbSe» crystals are presented. Data 
on peculiarities of superconducting state, amplification of critical 
fields, currents and temperature are given. Promising character of 
further studies is shown on the basis of review of publication data 
and conducted measurements. 41 refs.; 12 figs.; 2 tabs. 


23388 (IS-T-1560) Strength and electrical conductivity of 
deformation processed Cu-15**v**/oFe metal matrix compos- 
ites produced by powder metallurgy/echniques. Jerman, G.A. 
Ames Lab., IA (USA). 30 May 1991. 156p. Sponsored by USDOE, 
Washington. DC (USA). DOE Contract W-7405-ENG-82. Order 
Number DE91013658. Source: OSTI; NTIS; GPO Dep. 

Copper based deformation processed metal matrix composites 
have been recently developed which exhibit high strengths with 
high electrical conductivities. The high strengthening is achieved 
through the establishment of second phase fibers in a Cu matrix. 
The most suitable second phase materials are BCC metals such 
as Nb, Cr, V, Ta, and Fe. The most economically attractive combi- 
nation is the Cu-Fe system. Previous attempts at processing Cu-Fe 
composites have been hampered by the presence of Fe dissolved 
in the Cu matrix. Because of the large detriment dissolved Fe 
poses to the conductivity of the Cu matrix, cast processing the un- 
deformed composites has led to low overall conductivity. To 
overcome this obstacle, powder metallurgy techniques have been 
adopted to consolidate blended elemental Cu and Fe powders. By 
controlling the time and temperature of the consolidation process, 
a Cu-15’/oFe metal matrix composite has been developed which 
matches the strength and conductivity properties of a similar cast 
Cu-15*/oNb alloy. The highest achievable strength was 1462 MPa 
with an attendant conductivity of 59 %IACS. 49 figs. 


23389 (JAERI-M-91-023) Creep curve formularization at 
950degC for Hastelloy XR. Kaji, Yoshiyuki (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Muto, Yasushi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1991. 67p. (In Japanese). Order Number 
DE91508055. Source: OSTI; NTIS (US Sales Only); INIS. 

Creep tests under constant stress were conducted on a nickel- 
base heat-resistant alloy, Hastelloy XR, in air at 950degC. 
Minimum creep strain rate, time to the onset of tertiary creep and 
time to rupture were obtained as a function of applied stress. Then, 
a creep constitutive equation was made based on the Garofalo for- 
mula for primary and secondary creep and based on the 
Kachanov-Rabotnov formula for tertiary creep, which could repre- 
sent fairly well the experimental creep deformation curves under 
the constant stress conditions. The creep deformation under the 
constant load condition corresponding to the stress increment was 





analysed using the creep constitutive equation and strain harden- 
ing law. Then the calculated creep strain showed slightly higher 
value than the experimental creep strain, and the calculated life 
was shorter than the experimental one. (author). 


23390 (JAERI-M—91-044) Preparation and certification of 
certified reference materials JAERI-Z21, Z22 and Z23 for analy- 
sis of zirconium and its alloys. Takashima, Kyoichiro (ed.) 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1991. 98p. (In Japanese). Order Number 
DE91508086. Source: OSTI; NTIS (US Sales Only); INIS. 

The Sub-Committee on Chemical Analysis of Nuclear Materials 
was organized in April 1987, under the Committee on Analytical 
Chemistry of Nuclear Fuels and Reactor Materials, JAERI, for re- 
newal of certified reference materials of zirconium base alloys and 
zirconium metal. Collaborative analysis was carried out among ten 
participating laboratories for the certification of the JAERI CRMs 
Z21 to Z23. As a results of the collaborative works, the certified 
values for sixteen elements (Sn, Fe, Ni, Cr, Hf, Al, Si, Co, Cu, Ti, 
Mn, Pb, U, Cd, B and W) in the CRMs were given. In this report, 
preparation of raw materials, homogeneity test, chemical analysis 
for certification by collaborative works during April 1987 to March 
1990 are described. (author). 


23391 (JINR—14-88-887) Transmission electron microscopy 
studies of radiation damages in austenitic stainless steel 
12Kh18N9T bombarded by Ar and Ne ions. Hofmann, A. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions); Shchegolev, V.A.; Gaewski, M.; Malinowski, V. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Reactions. 
1988. 9p. (In Russian). Order Number DE91634963. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The microstructure evolution of austenitic stainiess steel 
12Kh18N9T bombarded by Ar ions (E=225 MeV) and Ne ions 
(E=120 MeV) in the temperature range of 200-650 deg C has been 
studied by using transmission electron microscopy. It is shown that 
bombardment leads to the development of dislocation structure and 
modifies the precipitation behaviour. The changes depend on tem- 
perature at whhich the bombardment has been carried out. 8 refs.; 
11 figs.; 1 tab. 


23392 (JINR-E-14-89-512) Temperature and pressure in- 
vestigation of high energy Ar and Xe implanted manganin. 
Slowinski, B.; Wisniewski, R. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 4p. Order Number 
DE91634962. Source: OSTI; NTIS (US Sales Only); INIS. 

Pressure and electron-thermo characteristics of thin manganin 
slices implanted with either Ar or Xe ions at about MeV/amu have 
been investigated and compared with the appropriate characteris- 
tics of nonimplanted samples. It is ascertained the significant shift 
of temperature dependence of the resistance when silices are irra- 
diated with both of the ions used while pressure changes of the 
relative resistance caused by ion implantation don’t exceed, on the 
average, a few percent. 2 refs.; 1 fig.; 1 tab. 


23393 (JINR-R-14-90-297) High energy heavy ion irradia- 
tion effect on defect structure of metals. Khavanchak, K.; 
Senesh, D.; Shchegolev, V.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions. 1990. 16p. (In Rus- 
sian). Order Number DE91638281. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Fiz. Met. Metalloved. 

The change of yield stress has been measured on copper sam- 
ples of 99.998wt.% purity after B,N and Ar ion irradiations with 
energy of 115, 227 and 433 MeV, respectively. The yield stress vs. 
dose curves went to saturation, according to the experimental data. 
A simple model is given which described the main features of the 
yield stress behaviour after 14 MeV neutron and high energy 
heavy ion irradiations. The model is based upon the hypothesis, 
that the mobile interstitial atoms annihilate on the vacancy clusters, 
and this process can lead to a dynamic equilibrium in the vacancy 
cluster concentration. 36 refs.; 4 figs.; 1 tab. 
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23394 (Jue+-2412) Creep and fatigue crack growth of the 
alloys X10NICrAITI32 20 and NiCr22Co12Mo at high tempera- 
tures. Roedig, M. (Forschungszentrum Juelich GmbH (Germany, 
F.R.). Inst. fuer Reaktorwerkstoffe); Offermann, M.; Huthmann, H.; 
Hartnagel, W. Forschungszentrum Juelich GmbH (Germany, F.R.). 
Inst. fuer Reaktorwerkstoffe. Nov 1990. 199p. (In German). Order 
Number DE91507410. Source: OSTI; NTIS (US Sales Only); INIS. 

As part of several HTGR-development programs, experiments on 
creep crack growth and fatigue crack growth have been performed 
at the companies ABB, Interatom, KFA and PSI. The materials un- 
der investigation were X1ONiCrAITI3Z2 20 (Alloy 800) and 
NiCr22C012Mo (Inconel 617). Several production lots and semifin- 
ished materials as well as welded materials have been tested. 
Testing techniques more or less differ at the different labs. This 
concerns heating, crack length measurement, COD-measurement 
and specimen geometry. In order to eliminate the influence of indi- 
vidual testing techniques, material of some production lots was 
tested at different labs. Creep crack growth: Alloy 800 was tested 
between 550deg C and 900deg C, Inconel 617 between 800deg C 
and 11000deg C. The evaluation was done on the base of the 
fracture mechanics parameters K, and C*. Fatigue crack growth: 
The materials were tested between RT and 1050deg C. The infiu- 
ence of temperature, R-ratio, frequency and hold time was 
investigated. Beside the experiments in air, some standard speci- 
mens were also tested in vacuum and in HTGR-helium. A few 
experiments have been performed with components (tubes). In or- 
der to get informations on the influence of long time heat treatment 
on the crack propagation, creep and fatigue tests also have been 
performed with serviced material. (orig.). 


23395 (KFK-4609) SODIUM - a code for calculating ther- 
mophysical properties of the sodium in the liquid and gaseous 
states. Thurnay, K. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik; 
Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Schneller Brueter. Sep 1989. 156p. Order Number DE91507392. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Code SODIUM calculates the following thermal properties 
for the liquid or gaseous sodium: the density on the saturation line, 
the pressure and its derivatives, the energy-density and its deriva- 
tives, the surface tension of the liquid, the vapor quality in the 
two-phase mixture, the viscosity and the thermal conductivity. The 
thermal properties are returned either as functions of the density 
and temperature, or as pressure-temperature dependent proper- 
ties. The present paper describes the experimental data and 
mathematical methods used in calculating the thermal properties 
viscosity, energy density and the surface tension of the liquid. The 
paper also summarizes the equations used in calculating the 
properties pressure, heat capacity and thermal conductivity. In pre- 
senting the code the paper gives a short description of the involved 
routines, describes the variables occuring in the |/O-procedures of 
the code and shows two examples of calculations. (orig.). 


23396 (LA-12024-MS) Sphere lapping. Hannah, P.R.; Stew- 
art, D.D. Los Alamos National Lab., NM (USA). Jun 1991. 73p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. Order Number DE91014287. Source: OSTI; NTIS; 
GPO Dep. 

This report contains a distillation of the sphere lapping work car- 
ried out at the Los Alamos National Laboratory over a period of 
years. It is not a general guide to the lapping of precision spheres, 
but is rather a document best understood by a technician sitting 
before the equipment at the laboratory. The information is pre- 
sented from the point of view of practitioners who, over time, have 
gained some knowledge that is valuable to share. The report pro- 
vides a step-by-step procedure, which if followed, should yield a 
dimensionally accurate, round, and smooth sphere. information has 
also been included on the lapping of a variety of different materials 
as well as numerous processing techniques and tips. Information 
about the physics of the lapping process will not be found in this 
book, as there are many excellent texts available that thoroughly 
cover the subject. 12 figs. 


23397 (LA-UR-91-1487) Metastable phase equilibria in co- 
deposited Ni,_,Zrx thin films. Rubin, J.B.; Schwarz, R.B. Los 
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Alamos National Lab., NM (USA). [1991]. 13p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910406-15: Spring meeting of the Materials Research So- 
ciety (MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order 
Number DE91013653. Source: OSTI; NTIS; GPO Dep. 

We determine the glass forming range (GFR) of co-deposited 
Ni;_,Zry (0 < x < 1) thin films by measuring their electrical resis- 
tance during in situ constant-heating-rate anneals. The measured 
GFR is continuous for 0.10 < x < 0.87. We calculate the GFR of 
Ni-Zr melts as a function of composition and cooling rate using ho- 
mogeneous nucleation theory and a published CALPHAD-type 
thermodynamic modeling of the equilibrium phase diagram. Assum- 
ing that the main competition to the retention of the amorphous 
structure during the cooling of the liquid comes from the partition- 
less crystallization of the terminal solid solutions, we calculate that 
for dT/dt = 10'* K s~', the GFR extends to x = 0.05 and x = 0.96. 
Better agreement with the measured values is obtained assuming 
a lower “effective” cooling rate during the condensation of the films. 
18 refs., 6 figs. 


23398 (LA-UR-91-1490) Synthesis of metastable aluminum- 
based intermetallics by mechanical alloying. Schwarz, R.B.; 
Srinivasan, S.; Desch, P.B. Los Alamos National Lab., NM (USA). 
[1991]. 18p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9105182—2: International sym- 
posium on mechanical alloying, Kyoto (Japan), 7-10 May 1991). 
Order Number DE91013651. Source: OSTI; NTIS; GPO Dep. 

We have used mechanical alloying (MA) to prepare fine-grained 
powders of Al 25 at. % X (X = Ti, Zr, Hf) having the metastable cu- 
bic Lip structure. Hexane (CgH,4) is added to the milling media to 
avoid the agglomeration of the aluminum powder. Carbon from the 
decomposition of the hexane incorporates into the powder to form 
a fine dispersion of carbides. These carbides are beneficial be- 
cause they limit grain growth during consolidation and add strength 
to the alloy. We have consolidated the mechanically alloyed 
powders using conventional hot-pressing and non-conventional dy- 
namic pressing. We used hot pressing to consolidate mechanically 
alloyed Li2-AlsTi powder in the presence of excess of Al. The 
compact has the DOz2 structure. Its room-temperature compres- 
sive strength is 1.2 GPa (exceeding that of cast Al,Ti by a factor of 
10). At 400°C, the compressive strength decreases to 1 GPa. The 
ductility, which is negligible at room temperature, increases to 6% 
at 400°C. We used dynamic pressing to consolidate L15-Al;CuZr2 
powder. The compact, having the L12 structure, has fine grains (44 
nm) and a fine dispersion of ZrC precipitates (7 nm). Its hardness 
is in the range of 1030 kg mm~*. Current efforts are to investigate 
ternary alloys based on fine-grained trialuminides which include a 
ductile second phase. 26 refs., 8 figs. 


23399 (LA-UR-91-1536) Pressure dependence of the Curie- 
temperature in the Kondo-lattice-compound YbNiSn. Sparn, G. 
(Los Alamos National Lab., NM (USA)); Thompson, J.D.; Hamzic, 
A. Los Alamos National Lab., NM (USA). [1991]. 16p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-910706-5: 19. rare earth research conference 
(RERC-19), Lexington, KY (USA), 14-19 Jul 1991). Order Number 
DE91013672. Source: OSTI; NTIS; GPO Dep. 

We have measured the magnetic suceptibility (2K<T<300K) and 
the electrical resistivity under pressure (1.2K<T<300K; p<2O0kbar) 
of the Kondo-lattice compound YbNiSn, which may be considered 
as the hole analogue of the isostructural compound CeNiSn. In 
contrast to CeNiSn, YbNiSn does not show an energy gap at low 
temperatures, but instead undergoes a magnetic phase transition 
at Ty=5.5K. The magnetic state might be either a weakly ferro- 
magnetic or a complex antiferromagnetic state. By applying 
pressure the room temperature resistance (prt) decreases, while 
Ty increases. This behavior can be interpreted with respect to Do- 
niach’s Kondo-necklace model as a decrease of the local 
exchange coupling constant J with increasing pressure, which re- 
duces Kondo-spin compensation and favors long-range magnetic 
order. These results show that the idea of YbNiSn being the hole 
counterpart to CeNiSn holds well for the properties such as dT)y/ 
dP and dppy/dP but that it fails in more detailed aspects like the 
origin of the gap formation. 17 refs., 3 figs. 


156 ERA Vol. 16, No. 9 


23400 (LA-UR-91-1538) The pressure-induced Mott Transi- 
tion in transition-metal iodides. Pasternak, M.P. (Tel Aviv Univ. 
(Israel). School of Physics and Astronomy); Taylor, R.D.; Jeanloz, 
R. Los Alamos National Lab., NM (USA). [1991]. 24p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-910608—4: 5. joint magnetism and magnetic materials 
(MMM/INTERMAG) conference, Pittsburgh, PA (USA), 18-21 Jun 
1991). Order Number DE91013671. Source: OSTI; NTIS; GPO 
Dep. 

Many of the Transition Metal (TM) compounds, because of ex- 
change and correlation interactions within the narrow and poorly 
overlapping d-bands, become antiferromagnetic insulators, the Mott 
Insulators (MI). The properties of the MI and their gradual transition 
into the non-correlated metallic state (the Mott Transition) are of 
crucial important for the elucidation of HTS materials features in 
particular and to magnetism in general. The transition of the MI into 
a metal can be achieved either by doping or by high pressure. To 
yield the definitive data on the Mott transition high pressure work on 
well characterized materials should be sought. The present studies 
provide for the first time extensive information on the Mott-Hubbard 
gap closure induced by high pressure. High pressure studies using 
Diamond Anvil Cells were conducted in several (TM)lp compounds. 
They all have layered structures and other antiferromagnetically at 
ambient pressure. '*°] Moessbauer Spectroscopy (MS) was used 
to study the properties of the (TM)** sublattice magnetization as a 
function of pressure and temperature, and X-ray diffraction was 
used to look for possible crystallographic transitions and to obtain 
the equation of state. Results show that the high pressure 
transition at P< from a magnetic to a non-magnetic state is not ac- 
companied by crystallographic changes. Previous studies’ with Nil2 
have confirmed the presence of a metallic state at P > Pe. Inher- 
ent to the pressure behavior of the magnetic state is the gradual 
increase of Ty in all cases and a slight increase in the TM** mo- 
ments with pressure increase. The collapse of the magnetic state 
is abrupt for some cases (Nilo) and gradual for others (Colg), in- 
dicative of different band-overlap mechanisms. 2 refs., 5 figs. 


23401 (LA-UR-91-1545) Doping and pressure study of 
UszSb,Pt,. Canfield, P.C.; Lacerda, A.; Thompson, J.D.; Sparn, G.; 
Beyermann, W.P.; Hundley, M.F.; Fisk, Z. Los Alamos National 
Lab., NM (USA). [1991]. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910706-3: 19. 
rare earth research conference (RERC-19), Lexington, KY (USA), 
14-19 Jul 1991). Order Number DE91013669. Source: OSTI; 
NTIS; GPO Dep. 

The effects of doping and pressure on the UsSb,4Pts system 
have been studied. Substitution of either trivalent Y or Lu for U 
causes significant changes in temperature dependence of the elec- 
trical resistance and magnitude of the linear coefficient of the 
specific heat, >. However, doping with tetravalent Th causes little 
change in +, even though it affects the electrical resistance in a 
manner similar to that seen in the cases of Lu and Y. Finally, the 
application of hydrostatic pressures up to 16.5 kbar causes no sig- 
nificant change in the electrical resistance. 10 refs., 4 figs. 


23402 (LA-UR-91-1683) Structural distortion in RPt2Sno 
compounds (R = rare earth). Latroche, M. (Centre National de la 
Recherche Scientifique (CNRS), 92 - Meudon-Bellevue (France)); 
Selsane, M.; Godart, C.; Schiffmacher, G.; Beyerman, W.P.; 
Thompson, J.D. Los Alamos National Lab., NM (USA). [1991]. 14p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910593-1: 10. international conference on 
solid compounds of transition elements, Muenster (Germany, F.R.), 
21-25 May 1991). Order Number DE91013742. Source: OSTI; 
NTIS; GPO Dep. 

CeM2X2 compounds (M-transition metals, X = Si, Ge, Sn) exhibit 
very exotic properties such as intermediate valence state, heavy 
fermion, magnetism, and superconductivity. Most of them crystal- 
lize in the ThCr2Sis type structure (14/nmm) while a few adopt the 
CeBe2Gee primitive one (P4/nmmm). Among these compounds, 
CePtzSnz has the heaviest known specific heat coefficient (+ = 3.5 
J/mol-K?) and orders antiferromagnetically at Ty = 0.88 K. Sam- 
ples of CePtgSn2, Ceo .lao.oPteaSn2, and LaPtpSnz have been 
studied by X-ray powder diffraction experiments including Rietveld 





calculations before and after annealing. As-cast samples can be in- 
dexed in the tetragonal primitive cell; however, re- examination of 
annealed samples (1 & 3 days at 800°C and 3 weeks at 700°C) 
reveals a monoclinic distortion of the lattice. Such a distortion has 
already been observed for CeNizSn2. Furthermore, our diffraction 
patterns show evidence for superlattice lines at twice the unit cell 
parameters, which was verified by transmission electron mi- 
croscopy. Microprobes analysis on these samples show that the Pt 
sublattice is slightly substoichiometric (97.5%). Thus strains due to 
large atomic radii and ordering of Pt vacancies could be responsi- 
ble for the monoclinic distortion and superlattice lines. 13 refs., 3 
figs., 1 tab. 


23403 (LA-UR-91-1687) Neutron diffraction determination 
of the residual stress redistribution in cracked autofrettaged 
tubing. Bourke, M.A. (Los Alamos National Lab., NM (USA)); 
McGillivray, H.J.; Webster, G.A.; Webster, P.J. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
9103130-3: North Atlantic Treaty Organization (NATO) advanced 
research workshop on measurement of residual stress and applied 
stress using neutron diffraction, Oxford (UK), 18-22 Mar 1991). Or- 
der Number DE91013688. Source: OSTI; NTIS; GPO Dep. 
Neutron diffraction has been used to measure the residual stress 
distributions in uncracked and fatigue cracked rings taken from a 
high strength, low alloy steel autofrettage tube with a bore diameter 
of 60mm and a wall thickness of 32mm. Stresses were determined 
to a precision of + 10MPa. Three crack sixes were examines. No 
appreciable stress redistribution was observed until the crack was 
grown into a region which originally contained tensile residual hoop 
stress. When this occurred an increase in residual hoop tension 
was observed ahead of the crick tip. Qualitative agreement was 
achieved between the measured hoop stress distribution and val- 
ues predicted using a boundary element method. 9 refs., 12 figs. 


23404 (LA-UR-91-1964) Quantum mechanical effects on 
the shock Hugoniot. Bennett, B.!. (Los Alamos National Lab., NM 
(USA)); Liberman, D.A. Los Alamos National Lab., NM (USA). 


[1991]. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 


Contract W-7405-ENG-36. (CONF-9107105—40: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91014750. Source: OSTI; NTIS; GPO Dep. 

Calculations of the locus of shock Hugoniot states of aluminum, 
using two equations of state that either omit or include a quantum 
mechanical treatment for the material's electronic excitations, will 
be presented. The difference between the loci will be analyzed in 
the context of a comparison between an ab initio quantum me- 
chanical model and a semiclassical treatment of the electronic 
states. The theoretical results are compared with high pressure (4— 
300 Mbars) data. 5 refs., 2 figs. 


23405 (LA-UR-—91-1994) Shear stress prediction in shock 
loaded copper. Follansbee, P.S. Los Alamos National Lab., NM 
(USA). [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9107105-34: 1991 Ameri- 
can Physical Society (APS) conference on shock compression of 
condensed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91014740. Source: OSTI; NTIS; GPO Dep. 

The stress-strain behavior during the shock rise of a 30 kbar and 
54 kbar shock in copper is modeled using a plastic constitutive 
model that includes rate and temperature dependent hardening 
and accounts for the transition from thermally activated to viscous 
drag controlled deformation at high strain rates. A slight modifica- 
tion to the treatment of the mobile dislocation density within the 
model from that originally proposed leads to better agreement with 
the shock data than achieved previously. The results indicate that 
the deformation mechanism during the shock rise is a drag mecha- 
nism. 9 refs., 4 figs. 


23406 (LA-UR-91-2058) A new model of rate dependent 
elastic-plastic flow. Hammerberg, J.E.; Preston, D.L.; Wallace, 
D.C. Los Alamos National Lab., NM (USA). [1991]. 5p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-9107105-37: 1991 American Physical Society (APS) 
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conference on shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991). Order Number DE91014600. 
Source: OSTI; NTIS; GPO Dep. 

We present the results of 2D lagrangian hydrodynamic simula- 
tions of cylinder impact experiments using a recently developed 
model for rate-dependent elastic-plastic flow. This model, which 
takes advantage of empirical scaling relations in terms of melting 
temperature and shear modulus is consistent with the very high 
strain-rate behavior deduced from overdriven shock data is in good 
agreement with the temperature and density dependence of the 
flow stress where known. Calculations for uranium and copper are 
discussed. 12 refs., 3 figs., 2 tabs. 


23407 (LBL-29914) Plasma immersion surtace modifica- 
tion with metal ion plasma. Brown, |.G. (Lawrence Berkeley Lab., 
CA (USA)); Yu, K.M.; Godechot, X. Lawrence Berkeley Lab., CA 
(USA). Apr 1991. 7p. Sponsored by Electric Power Research Inst., 
Palo Alto, CA (USA). DOE Contract AC03-76SF00098. (CONF- 
910406-22: Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order Number 
DE91014233. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe here a novel technique for surface modification in 
which metal plasma is employed and by which various blends of 
plasma deposition and ion implantation can be obtained. The new 
technique is a variation of the plasma immersion technique de- 
scribed by Conrad and co-workers. When a substrate is immersed 
in a metal plasma, the plasma that condenses on the substrate re- 
mains there as a film, and when the substrate is then implanted, 
qualitatively different processes can follow, including’ conventional’ 
high energy ion implantation, recoil implantation, ion beam mixing, 
ion beam assisted deposition, and metallic thin film and multilayer 
fabrication with or without species mixing. Multiple metal plasma 
guns can be used with different metal ion species, films can be 
bonded to the substrate through ion beam mixing at the interface, 
and multilayer structures can be tailored with graded or abrupt in- 
terflaces. We have fabricated several different kinds of modified 
surface layers in this way. 22 refs., 4 figs. 


23408 (LBL-30080) Dopant concentration influence on tun- 
nel formation in chemically vapor-deposited tungsten on 
silicon. Feng, Lucia My. Lawrence Berkeley Lab., CA (USA). Apr 
1991. 97p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO3-76SF00098. Order Number DE91014644. Source: 
OSTI; NTIS; GPO Dep. 

Since WF, reacts very aggressively with Si, growth of CVD W 
entails some consumption of the substrate. In the silicon reduction 
of WF., approximately two angstroms of Si are consumed for ev- 
ery angstrom of W produced. Thus, the interfacial features at the 
SVW interface play a very important role in determining many of 
the junction properties. Two such morphological features at the in- 
terface are the formation of “wormholes” (filamental tunnels in the 
silicon substrate) and tungsten-silicon interfacial roughness. These 
features can adversely affect device reliability, device performance 
and the reproducibility of fabricating ohmic contacts. For these 
reasons, an understanding of the mechanisms involved in the for- 
mation of these interfacial features is needed. The purpose of this 
work is to study the chemical vapor deposition of tungsten on sili- 
con in a cold-wall reactor. This study is divided into two areas: 
First, calculating the gas phase composition of species present in 
chemical equilibrium in the reactor; second, addressing the effect 
of dopant concentration in the wafer on the formation of the fila- 
mental tunnels. 


23409 (LBL-30605) Improving fatigue life in near-eutectic 
Sn Pb solders. Summers, T.S.E. Lawrence Berkeley Lab., CA 
(USA). May 1991. 147p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC03-76SF00098. Order Number 
DE91013844. Source: OSTI; NTIS; GPO Dep. 

Due to technical advances in packaging technology, solder joint 
thermal shear fatigue failures pose reliability concerns and limit 
current packaging designs in the electronics industry. Past work 
has shown that thermal fatigue failures, as well as isothermal 
fatigue and creep failures, in the commonly used near-eutectic Sn- 
Pb solders are preceded by the formation of a band of coarsened 
material. Examination of crept and fatigued eutectic solder joints 
shows that shear deformation concentrates along relatively soft 
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heterogeneities, the eutectic grain and colony boundaries, in the 
as-cast microstructure which happen to line up into long straight 
bands parallel to the applied shear strain. Improvement of the fa- 
tigue properties requires an elimination or, at least, a reduction in 
the length of these long straight boundaries. Several methods of 
doing that are proposed. These methods basically fall into two 
groups: one involving homogenization of the as-cast microstructure 
aimed at eliminating these heterogeneities and the other involved 
with breaking up the as-cast microstructure in such a way that long 
straight boundaries do not form parallel to the direction of shear. 
To study the effect of homogenization of the microstructure, room 
temperature aging of solder joints was studied. Softening was 
found to occur over a period of about 40-50 weeks levelling off at 
about 70-75% of the initial strength (31 MPa). The effect of break- 
ing up the as-cast microstructure was studied by comparing 
various off-eutectic alloys. The alloys studied consisted of Pb with 
40 and 50 wt. % Sn in addition to the near-eutectic 683Sn-37Pb al- 
loy. In addition, the Pb-rich 20Sn-80Pb and 5Sn-95Pb alloys were 
studied in fatigue at 75°C. 170 refs., 62 figs. 


23410 (NIIAR—9-772) Peculiar features of irradiation growth 
in zirconium and N-2.5 alloy at high fluences. Kobylyanskij, 
G.P.; Shamardin, V.K.; Grigor’ev, V.M. Nauchno-issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR). 1989. 16p. (In 
Russian). Order Number DE91638283. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Irradiation growth of tubes made of iodide Zr and Zr+2.5 % Nb- 
alloy, irradiated in the BOR-60 reactor up to fluences of 6x10? 
cm—* (E>0.1 MeV) at temperatures 320-370 deg C was studied. 
The character of dependence of irradiation growth deformation of 
these tubes on the fluence was investigated. The effect of tube 
manufacture scheme, thermal treatment and alloying on irradiation 
growth deformation was shown. Influence of basal poles texture, ir- 
radiation conditions was analysed and possible factors effecting the 
tendency of the materials under study to irradiation growth were 
considered. 6 refs.; 8 figs.; 2 tabs. 


23411 (NIIAR—13-776) Palladium alloys with americium and 
curilum. Radchenko, V.M.; Seleznev, A.G.; Lebedeva, LS.; 
Droznik, R.R.; Ryabinin, M.A.; Shushakov, V.D. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR). 
1989. 24p. (In Russian). Order Number DE91638116. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The investigation results of palladium alloys containing up to 15 
% of americium and curium are presented and their corresponding 
parts of the phase diagrams are obtained. A tendency to alloying 
additive depletion on the surface of palladium solid solution during 
mechanical-thermal treatment of the investigated alloys was re- 
vealed. 22 refs.; 12 figs.; 4 tabs. 


23412 (NUREG/CR-4219-Vol.7-No.1, pp. 38-47) Material 
characterization and properties. Nanstad, R.K. Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Engineering; Oak 
Ridge National Lab., TN (USA). Mar 1991. DOE Contract ACO05- 
840R21400. (ORNL/TM-—9593-Vol.7-No.1). In Heavy-Section Stee! 
Technology Program. Semiannual progress report for October 
1989-March 1990. 98p. Source: OSTI; NTIS; INIS; GPO. 

Primarily for internal management and budgetary control, the 
HSST Program created a separate task (Task H.3) for the work on 
material characterization and properties determinations. However, 
for the reader’s convenience, some contributions to this report are 
placed within other chapters according to the larger tasks that cor- 
respond to the particular material studied. 


23413 (NUREG/CR-4744-Vol.4-No.2) Long-term embrittle- 
ment of cast duplex stainless steels in LWR systems: 
Semiannual report, April-September 1989: Volume 4, No. 2. 
Chopra, O.K. (Argonne National Lab., IL (USA)); Sather, A.; Bush, 
L.Y. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Engineering; Argonne National Lab., IL (USA). Jun 1991. 334p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (ANL—90/49-Vol.4-No.2). 
Source: OSTI; NTIS; INIS; GPO. 

This progress report summarizes work performed by Argonne 
National Laboratory on long-term thermal embrittlement of cast du- 
plex stainless steels in LWR systems during the six months from 
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April to September 1989. Tensile and fracture toughness data are 
presented for several heats of cast stainless steel that were aged 
up to 30,000 h at temperatures of 290-450°C. The results indicate 
that thermal aging increases the tensile stress and decreases the 
fracture toughness of the materials. In general, CF-3 steels are the 
least sensitive to thermal aging embrittlement and CF-8M steels 
are the most sensitive. The increase in flow stress of fully aged 
cast stainless steels is ~10% for CF-3 steels and ~20% for CF-8 
and CF-8M steels. The fracture toughness Jic and average tearing 
modulus for heats that are sensitive to thermal aging (e.g., CF-8M 
steels) are as low as +90 kd/m* and ~60, respectively. Correla- 
tions are presented for estimating the increase in flow stress of the 
steels from data for the kinetics of thermal embrittlement. 33 refs., 
22 figs., 5 tabs. 


23414 (ORNL/Sub-85-27488/05) Deformation and thermal 
fatigue in high temperature austenitic alloys: Final report, Jan- 
uary 1990—-December 31, 1990. Ferro, P.D. (Cornell Univ., Ithaca, 
NY (USA). Dept. of Materials Science and Engineering); Yost, B.; 
Swindeman, R.W.; Li, Che-Yu. Oak Ridge National Lab., TN 
(USA); Cornell Univ., Ithaca, NY (United States). Dept. of Materials 
Science and Engineering. 1 Mar 1991. 31p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO05-840R21400. 
Order Number DE91014981. Source: OSTI; NTIS; GPO Dep. 

The flow properties of modified austenitic alloys are reviewed. 
The important strengthening mechanisms discussed include precip- 
itation hardening produced by a combination of cold work and 
aging and by creep aging. Grain boundary sliding enhanced by re- 
duced grain size is shown to reduce the flow strength of these 
alloys. 5 refs., 11 figs., 2 tabs. 


23415 (PNL-SA-18472) Advancements in ultrathinning sec 
tion techniques for the characterization of brittle materials. 
Saenz, N.T. Pacific Northwest Lab., Richland, WA (USA). May 
1991. 22p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (CONF-9105189-2: Metallography: 75 
years later, Atlantic City, NJ (USA), 8-10 May 1991). Order Num- 
ber DE91012930. Source: OSTI; NTIS; GPO Dep. 

The use of ultrathin sections, on the order of 1/6 to 1/10 the 
thickness of conventional 30 um thin sections, constitutes a signifi- 
cant advancement in the characterization of brittle materials. At a 
time when greater emphasis is being placed on optimum resolution 
and interfacial characterization of brittle materials, this approach 
makes possible a whole new order of optical access to microstruc- 
tural detail. With the evolution of improved mounting media and 
polishing equipment, ultrathinning section techniques have also 
improved to produce sections that reduce preparation time and op- 
erator dependence. Preparation methods and examples of 
materials examination using this ultrathinning technique will be dis- 
cussed. 3 refs., 9 figs. 


23416 (PNL-SA-18938) Analysis of brittle intergranular 
crack propagation during stress corrosion cracking. Jones, 
R.H. Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910406—-21: Spring meeting of the Ma- 
terials Research Society (MRS), Anaheim, CA (USA), 29 Apr - 3 
may 1991). Order Number DE91013666. Source: OSTI; NTIS; 
GPO Dep. 

Crack growth rates during intergranular stress corrosion, in mate- 
rials such as Fe in Ca(NO3)2 at +750 mV (SEC), appear to exceed 
rates which can occur by dissolution and ion transport within the 
crack. Brittle crack jumps induced by a corrosion or stress corro- 
sion process, and which magnify the dissolution supported crack 
velocity by a factor of up to 10°, could explain this behavior. Hy- 
drogen can induce these very fast crack growth rates, but these 
rates have been obtained at electrochemical potentials where H 
reduction is not thermodynamically possible. Other possible mech- 
anisms for this accelerated crack growth include: (1) intergranular 
corrosion altered tearing modulus, (2) grain boundary dealloying, or 
(3) adsorption induced brittle fracture. Examination of each of these 
mechanisms suggests that intergranular corrosion could reduce the 
tearing modulus through changes in the crack shape. However, 
crack opening analysis clearly shows that the crack tip is shielded 
from the applied stress intensity and that an embrittlement process 





which reduces the interface toughness is need for brittle intergran- 
ular crack jumps to occur. Further research is in progress to 
identify the source of this embrittlement. 17 refs., 6 figs. 


23417 (SAND-90-3000C) High-energy backscattered elec- 
tron imaging of voids in aluminum metallizations. Follstaedct, 
D.M.; Van den Avyle, J.A.; Romig, A.D. Jr.; Knapp, J.A. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910406-26: Spring meeting of the Materials Research So- 
ciety (MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order 
Number DE91014895. Source: OSTI; NTIS; GPO Dep. 
Backscattered electron imaging of microcircuits in scanning 
transmission electron microscopes at 120 kV is shown to produce 
improved images of voids in passivated Al metallization lines rela- 
tive to those obtained with scanning electron microscopes at < 40 
kV. At 120 kV, resolutions of about 0.1 um are achieved for voids 
imaged beneath 1.0 um glass overlayers. This technique allows 
improved characterization of microstructures for basic investiga- 
tions of void formation and more accurate counting of voids in 
microcircuits without removing glass overlayers. Smaller voids 
should also be detectable with the higher voltage. 7 refs., 6 figs. 


23418 (SAND-90-3190C) Launch capabilities to over 10 
km/s. Chhabildas, L.C.; Barker, L.M.; Asay, J.R.; Trucano, T.G.; 
Kerley, G.I.; Dunn, J.E. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 11p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. (CONF-9107105-33: 1991 Amer- 
ican Physical Society (APS) conference on shock compression of 
condensed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91014657. Source: OSTI; NTIS; GPO Dep. 

A systematic study is described which addresses the technical 
issues associated with launching flier-plates to hypervelocities. 
Structured, time-dependent, uniform, high-pressure, pulses are 
needed to drive flier plates to hypervelocities without melting or 
fracturing the plate. This is achieved by using a graded-density im- 
pactor to impact a flier plate at high velocities on a two-stage 
light-gas gun. We have used this method to launch titanium and 
aluminum alloy plates to velocities of 9.5 km/s and 10.4 kms, re- 
spectively. A method is proposed to extend the launch capabilities 
to velocities in excess of 14 km/s. 19 refs., 6 figs. 


23419 (SAND-91-0033C) Whipple bumper shield tests at 
over 10 km/s. Chhabildas, L.C. (Sandia National Labs., Albu- 
querque, NM (USA)); Hertel, E.S.; Hill, S.A. Sandia National Labs.., 
Albuquerque, NM (USA). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9107105-31: 1991 American Physical Society (APS) conference 
on shock compression of condensed matter, Williamsburg, VA 
(USA), 17-20 Jul 1991). Order. Number DE91014284. Source: 
OSTI; NTIS; GPO Dep. 

A series of experiments has been performed on the the Sandia 
HyperVelocity Launcher (HVL) to evaluate the effectiveness of a 
thin Whipple bumper shield at impact velocities up to 10.5 km/s by 
orbital space debris. Upon impact by an 0.67gm (0.87 mm thick) 
flier plate the thin aluminum bumper shield completely disintegrates 
into a debris cloud. The debris cloud front propagates axially at ve- 
locities in excess of 14 km/s and expands radially at a velocity of 
~7 km/s. Subsequent loading on a 3.2 mm thick aluminum 
substructure by the debris cloud penetrates the substructure com- 
pletely. 8 refs., 4 figs. 


23420 


(SAND~91-0060C) Non-steady wave profiles and the 
fourth-power law. Swegle, J. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 


(USA). DOE Contract AC04-76DP00789. (CONF-9107105-27: 
1991 American Physical Society (APS) conference on shock com- 
pression of condensed matter, Williamsburg, VA (USA), 17-20 Jul 
1991). Order Number DE91013576. Source: OSTI; NTIS; GPO 
Dep. 

The strain rate in steady shock waves is proportional to the 
fourth power of shock amplitude for a wide variety of materials over 
a broad range of strain rates. A model based on this observation 
gives good agreement not only with steady-wave profiles but also 
with data on non-steady waves in aluminum. In apparent contrast, 
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data on vanadium and uranium at low strain rates indicates a de- 
parture from the fourth power law if the wave profiles are assumed 
to be steady. However, when predicted profiles are produced by 
allowing the waves to propagate and evolve over the actual experi- 
mental sample thickness, the fourth power model gives excellent 
agreement with the wave profile data even though the wave pro- 
files in the calculations have not yet reached steady state. The 
implication is that the experimental data do not represent steady 
waves, and the model is predicting the correct evolution of non- 
steady waves in vanadium and uranium. 7 refs., 2 figs. 


23421 (SAND—91-0081C) Dynamic behavior of fully dense 
molybdenum. Furnish, M.D. (Sandia National Labs., Albuquerque, 
NM (USA)); Chhabildas, L.C.; Steinberg, D.J.; Gray, G.T. Ill. San- 
dia National Labs., Albuquerque, NM (USA). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9107105—44: 1991 American Physical Society 
(APS) conference on shock compression of condensed matter, 
Williamsburg, VA (USA), 17-20 Jul 1991). Order Number 
DE91014902. Source: OSTI; NTIS; GPO Dep. 

We have performed a series of dynamic impact tests on molyb- 
denum to determine its high-pressure yield and viscoelastic 
properties. Nine experiments, performed with a compressed gas 
gun and VISAR diagnostics, produced a variety of combinations of 
shocks, reshocks and releases. Pressure ranges from 6.5 to 15 
GPa were investigated, and specimen thicknesses ranged from 6 
to 13 mm. The Hugoniot elastic limit appears to be independent of 
sample thickness and final stress levels over the ranges reported 
in this study. Strengths at the HEL and the Hugoniot state, approxi- 
mately 1.3 GPa, are within the range observed for lower strain 
rates of 10-° sec-1 to 5-10° sec—'. As with other metals, release 
waves do not show clean elastic-plastic behavior. Lagrangian 
sound velocities for singly shocked states are 6.30 to 7.40 km/sec 
over the pressure range tested. Strain tests behaves as approxi- 
mately as the fourth power of stress, although it appears to 
decrease with propagation distance over the specimen thickness 
range used. 5 refs., 6 figs., 1 tab. 


23422 (SAND-91-0698C) Microstructural characterization 
of solders and brazes for advanced packaging technology. 
Romig, A.D. Jr.; Frear, D.R.; Hlava, P.F.; Hosking, F.M.; Stephens, 
J.J.; Vianco, P.T. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 38p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-910870-13: 49. Electron Mi- 
croscopy Society of America (EMSA) annual meeting; 25. annual 
Microbeam Analysis Society meeting, San Jose, CA (USA); San 
Jose, CA (USA), 4-9 Aug 1991; 4-9 aug 1991; CONF-910872-5). 
Order Number DE91011503. Source: OST; NTIS; GPO Dep. 
Historically, the electronics industry has always attempted to in- 
crease the speed of electronic components and decrease the size 
of electronic assemblies by developing and manufacturing smaller 
and faster basic level components (e.g., integrated circuits). 
However, it is now becoming apparent that the next significant ad- 
vancement in electronic assembly size and speed may come not 
as a result of smaller and faster devices, but rather as a conse- 
quence of smaller and more closely spaced packages. This 
increased packaging density will occur at early levels of assembly 
as industry moves towards multichip modules. It will also occur at 
later packaging steps as industry continues to expand the use of 
surface mount technology (SMT) and mixed mounting technology 
(through hole attachment as well as SMT on one circuit board). 
Furthermore, there will be an increased propensity to use higher 
packaging density on printed wiring boards (PWB) and to place 
more PWB’s in a given volume at yet the next level of packaging. 
One class of materials on which this advanced packaging technol- 
ogy will place severe new demands will be the alloys used to join 
assemblies and subassemblies (e.g. sokders and brazes). These 
materials will be taxed both from the perspective of enhanced 
manufacturability as well as greater in-service robustness. It is the 
objective of this paper, through the use of selected case studies, to 
illustrate how advanced microstructural characterization techniques 
can be used to improve packaging technology. The specific case 
Studies discussed are: (1) Microstructural Characterization of 
Sokders, (2) Microstructural Characterization of Solder Joint Embrit- 
tlement of Leaded, Surface Mount Transistors (3) Microstructural 


ERA Vol. 16, No. 9 159 





36 MATERIALS 
3601 Metals and Alloys 


Characterization of Metal/Ceramic Brazes in Electronic Applica- 
tions, and (4) Microstructural Characterization of Direct Brazing of 
Graphite to Copper. 25 refs., 16 figs. 


23423 (SAND-91-1169C) Elastic-plastic constitutive rela- 
tions at large strain. Herrmann, W. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9107105—17: 1991 American Physical Society (APS) conference 
on shock compression of condensed matter, Williamsburg, VA 
(USA), 17-20 Jul 1991). Order Number DE91013195. Source: 
OSTI; NTIS; GPO Dep. 

Present practice in most computer codes intended for the 
solution of dynamic mechanics problems is to use the classical in- 
finitesimal plasticity relations together with the Jaumann stress rate 
to account for finite rotations. Use of the Jaumann stress rate is 
known to lead to oscillating stress-strain response in simple shear 
at large deformations for elastic and some plastic relations, and is 
limited to isotropic material descriptions. Formulations of finite 
deformation plasticity based on the Lagrangian reference configu- 
ration and an unrotated configuration have been proposed which, 
in principle, should overcome these limitations. The latter has been 
implemented in a finite element computer code. In this paper, it is 
shown how a Lagrangian description based on the reference con- 
figuration may be implemented in computer codes, and how it may 
be translated into a corresponding Eulerian description based on 
the current configuration and a description based on the unrotated 
configuration for comparison with currently used descriptions. 11 
refs. 


23424 (SAND-91-1227C) Whipple bumper shield simula- 
tions. Hertel, E.S. (Sandia National Labs., Albuquerque, NM 
(USA)); Chhabildas, L.C.; Hill, S.A. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910710545: 1991 American Physical Society (APS) conference 
on shock compression of condensed matter, Williamsburg, VA 
(USA), 17-20 Jul 1991). Order Number DE91014896. Source: 
OSTI; NTIS; GPO Dep. 

The Whipple bumper is a space shield designed to protect a 
space station from the most hazardous orbital space debris envi- 
ronment. A series of numerical simulations has been performed 
using the multi-dimensional hydrodynamics code CTH to estimate 
the effectiveness of the thin Whipple bumper design. These simula- 
tions are performed for impact velocities of ~10 km/s which are 
now accessible by experiments using the Sandia hypervelocity 
launcher facility. For a ~10 km/s impact by a 0.7 gm aluminum 
flier plate, the experimental results indicate that the debris cloud 
resulting upon impact of the bumper shield by the flier plate, com- 
pletely penetrates the sub-structure. The CTH simulations also 
predict complete penetration by the subsequent debris cloud. 5 
refs., 4 figs., 2 tabs. 


23425 (SAND-91-8205) Assessment of the propensity for 
spark generation during normal operation of the H1571 tilted 
spring stand. Lucas, J.P. Sandia National Labs., Albuquerque, 
NM (USA). Apr 1991. 16p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91013357. Source: OSTI; NTIS; GPO Dep. 

An investigation was conducted to assess the propensity for 
spark generation as a result of impact contact between metallic 
materials. This study was motivated by the desire to determine 
whether or not incendiary sparking has occurred during routine op- 
eration of the H1571 tilted spring stand. Spark generation presents 
a hazard because of the potentially ignitable matter that is dis- 
charged from the payload package of the H1571 during normal 
functioning. Testing of various material combinations under different 
impact conditions was not performed explicitly in order to obtain 
spark generation information for the H1571; rather, the results of 
previous external investigations were relied upon to resolve con- 
cerns regarding spark generation of the apparatus. Specifically, 
test conditions and spark generation results from impact between 
light metals and steel from the technical literature were analyzed 
and compared to the impact conditions which occur during opera- 
tion of the H1571. Several factors were revealed which played 
consequential roles in influencing the tendency for sparking. The 
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magnitude of the impact energy, the surface condition (oxidation 
and roughness), the impact angle, the hardness, and material com- 
position are all significant factors that affect spark propensity. By 
comparing these factors with conditions that exist in this case, it 
was possible to qualitatively assess the probability for spark gener- 
ation during routine operation of the H1571. Judging from the 
design, the materials used, the materials’ surface conditions, and 
the operation of the H1571 system, a spark generation event was 
found to be virtually impossible. 13 refs., 3 figs. 


23426 (UCRL-JC—106130) Deformation behavior of pre- 
shocked copper as a function of strain rate and temperature. 
Gourdin, W.H.; Lassila, D.H. Lawrence Livermore National Lab., 
CA (USA). 7 May 1991. 6p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910654—3: 7. American Physical Society (APS) topical con- 
ference on shock compression of condensed matter, Williamsburg, 
VA (USA), 17-20 Jun 1991). Order Number DE91015180. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

From quasi-static compression data for 30-m grain-size samples 
of oxygen-free electronic (OFE) grade copper shocked to 10 GPa 
for 1 ws, we derive a value for the thermal component of the me- 
chanical threshold stress (MTS). We show that model calculations 
of the flow stress based on this value provide an excellent descrip- 
tion of the uniaxial deformation of pre-shocked specimens tested in 
compression at low and high strain rates. We likewise demonstrate 
excellent agreement with data obtained from electromagnetically 
launched expanding ring experinents, during which excursions of 
both temperature and strain rate are large. 10 refs., 4 figs. 


23427 (UCRL-JC—106864) Experiences with polishing elec 
troless nickel. Brown, N.J.; Taylor, J.S.; Fuchs, B.A. Lawrence 
Livermore National Lab., CA (USA). Apr 1991. 31p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9104206—6: American Society for Precision Engineering 
(ASPE) conference, Tucson, AZ (USA), 15-18 Apr 1991). Order 
Number DE91014134. Source: OSTI; NTIS; GPO Dep. 

During recent years the bureaucracy has become increasingly 
rigid in demanding a mechanical observance of the minimum bid 
specified on the simplest terms. Qualifications of the vendor and 
specifications of the product are increasingly viewed as attempts to 
thwart the progress of the process toward miniinum quality, Any 
such qualification or specification must be justified as to not only 
reasonableness but necessity. This provides the purpose of this 
paper, to record forever the existence of the wild dingleberry and 
to disclose its habits with respect to laps and the marvelous effects 
it has on the emotional state of the lappers. Among metal polish- 
ers, the term dingleberry refers to a type of nodule or wartlike 
structure sometimes seen in isolation and occasionally in consider- 
able profusion particularly in chemically plated surfaces. 2 refs. 


23428 (UJV—9170-M) Constitutive equations for polycrys- 
talline void-containing materials and initiation of shear 
fracture. Novak, J. Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia). Oct 1990. 27p. Order Number DE91638175. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A survey is given of the basic variants of constitutive equations 
with void nucleation and growth, including relations for shear and 
bifurcation analysis. The theory for modeling deformation of bodies 
containing inhomogeneities in form of layers is described, and the 
results of model calculations of strain concentration and localization 
are summarized and compared with experimental fracture strain 
values. Constitutive equations are suggested for the analysis of su- 
perposition of the effects of two processes promoting strain 
localization, viz., crystallographical slip and void growth. The prop- 
erties of the model are demonstrated and the results are compared 
with experimental data from the investigation of ductile fracture. 
(author). 5 figs., 3 tabs., 34 refs. 


23429 (UJV-9198-T) Theoretical approach to description of 
some corrosion product transport processes in PWRs primary 
circult. Zmitko, M. Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia). Oct 1990. 20p. Order Number DE91638258. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The behavior and mass transport of corrosion products in pri- 
mary circuits of PWR type reactors are described assuming that 





the products occur in ionic form, in colloidal form (about 0.01-0.6 
um in size) and in particulate form. The transport of the soluble 
form is treated as a diffusion process. For the colloidal form, al- 
lowance is made for its Van der Waals attraction and repulsion 
interaction with the surfaces. For particles and their agglomerates, 
the hydrodynamical effects of the flowing liquid on the agglomerate 
breakdown and re-formation of the particle suspension are taken 
into account. Efforts were made to employ theoretical relations 
rather than particular experimental data, for the conclusions to be 
applicable to different facilities. It is believed that the complex ap- 
proach to the problem can contribute to gaining insight into the role 
of the individual factors and processes involved, particularly as re- 
gards colloidal particles whose effect on the formation of radiation 
fields is not yet fully understood. (author). 3 figs., 10 refs. 


23430 (Y/DX-800) Chip breaking for an automated accu- 
rate turning system. Burnham, M.W. (BDM Corp., Albuquerque, 
NM (USA)); Abbatiello, L.A. Oak Ridge Y-12 Plant, TN (USA). 
[1988]. 33p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840S21400. (CONF-8809523-—1: 4. biennial inter- 
national machine tool technology conference, McLean, VA (USA), 
7-14 Sep 1988). Order Number DE91013058. Source: OSTI; NTIS; 
GPO Dep. 

Based upon a survey of chip breakup information, the various 
methods have been evaluated for application to automated accu- 
rate turning systems. Many chip breaking methods work well on 
shafts or cylinders but fail to break chips for an entire inside or out- 
side contouring cut. Many metals produce straight or snarled chip 
forms at small depths of cut, feed rates, or moderate surface 
speeds. These chip forms can be a cause of workpiece and tool 
damage. Such forms also interfere with on-machine gaging, part 
transfer, and tool change. Often the chip wraps around the tool 
holder and is difficult to remove even in manual operation. Com- 
puter analysis now makes it possible to get the most of each types 
of chip breaking system. Reliable ship breaking is urgently needed 
for automated systems, especially those operating in an unmanned 
mode. 83 refs., 10 figs., 2 tabs. 


23431 (ZfK-724) Positron annihilation and Moessbauer 
studies of neutron irradiated reactor pressure vessel steels. 
Brauer, G. (Zentralinstitut fuer Kernforschung, Rossendorf (Ger- 
many, F.R.)); Matz, W.; Liszkay, L.; Molnar, B.; Krause, R. 
Zentralinstitut fuer Kernforschung, Rossendorf (Germany, F.R.). 
Nov 1990. 11p. (CONF-9105130-: International conference on 
physics of irradiation effects in metals, Siofok (Hungary), 20-24 
May 1991). Order Number DE91500413. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Positron annihilation (lifetime, Doppler broadening) and Moess- 
bauer studies on unirradiated, neutron irradiated and neutron 
irradiated plus annealed reactor pressure vessel steels (Soviet type 
15Kh2NMFA) are presented. The role of microstructural properties 
and the formation of irradiation-induced precipitates is discussed. 
(orig.). 
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Refer also to citation(s) 22439, 22440, 22476, 22539, 22920, 
23104, 23257, 23271, 23296, 23304, 23305, 23369, 23423, 23545, 
23554, 23573, 23593, 23654, 23811, 23818, 23839, 23849, 23854, 
24317, 25106, 25187, 25190, 25191, 25192 


23432 (ANL/CP-68452) Fabrication and wire extrusion of 
ceramic superconductors. Poeppel, R.B.; Balachandran, U.; 
Singh, J.P.; Dusek, J.T.; Picciolo, J.J.; Dorris, S.E.; Lanagan, M.T.; 
Goretta, K.C.; Youngdahl, C.A.; Hull, J.R. Argonne National Lab., 
IL (United States). May 1991. 8p. Sponsored USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
891153-2: 2. topical conference on emerging technologies in 
materials, San Francisco, CA (United States), 6-9 Nov 1989). Or- 
der Number DE91015207. Source: OSTI; NTIS; GPO Dep. 

Many applications of high-temperature superconductors (HTSs) 
will depend on the ability to fabricate these materials into long 
lengths with suitable electrical and mechanical properties main- 
tained over the entire length. The program described in this paper 
is focused on improvement of the relevant material properties of 
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HTSs and on development of fabrication methods that can be 
transferred to industry for production of commercia! conductors. 
Our research has resulted in advances in fabrication methods that 
improve the performance of long lengths of polycrystalline HTS 
wires and tapes. We have examined the Y-Ba-Cu-O (YBCO), Bi- 
Sr-Ca-Cu-O (BSCCO), and TI- Ba-Ca-Cu-O (TBCCO) classes of 
HTSs. Significant results from our research and work by contempo- 
raries are reported in the various sections of the paper. 28 refs. 


23433 (ANU/CP-—71926) Creep and diffusion in nonstoichio- 
metric oxides. Domingues-Rodriguez, A. (Seville Univ. (Spain)); 
Castaing, J.; Goretta, K.C.; Routbort, J.L. Argonne National Lab., 
IL (USA). Apr 1991. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910430-13: 93. 
annual meeting and exposition of the American Ceramic Society 
(ACerS), Cincinnati, OH (USA), 28 Apr - 2 may 1991). Order Num- 
ber DE91013766. Source: OSTI; NTIS; GPO Dep. 

The relation between high-temperature creep and diffusion has 
been extensively investigated. In elemental solids, the relationship 
is based on comparisons of activation energies for creep and self- 
diffusion. In binary oxides, the chemical potential of oxygen pro- 
vides an additional and powerful tool for comparisons which has 
been used by several workers, as reviewed in [1-4]. Carefully in- 
terpreted creep data can elucidate diffusion mechanisms in oxides. 
This paper will review the well-known simple oxides CoO and NiO 
and show the validity of the comparison in the more complex ox- 
ides MnO, FeO, and YBazCu30,. 49 refs., 1 fig. 


23434 (ANU/CP-72157) Formation and characterization of 
sulfide clusters in molecular sieve zeolite materials. Winterer, 
M.; Iton, L.E.; Johnson, S.A.; Maroni, V.A. Argonne National Lab.., 
IL (United States). Apr 1991. 7p. Sponsored by USDOE, Washing- 
ton, DC (USA); Feodor Lynen Fellowship (USA); National Inst. of 
Standards and Technology, Gaithersburg, MD (USA). DOE Con- 
tract W-31109-ENG-38. (CONF-910406-28: Spring meeting of the 
Materials Research Society (MRS), Anaheim, CA (United States), 
29 Apr - 3 may 1991). Order Number DE91015202. Source: OST}; 
NTIS; GPO Dep. 

The incorporation of molybdenum into the faujasite pore system 
via reaction of molybdenum pentachioride with H-Y zeolite results 
in dealumination of the zeolite framework and formation of MoO, 
species. These species are readily sulfided by H2S, but MoS2 clus- 
ters are not produced. A sulfur-bridged dimeric molybdenum 
cluster, of proposed composition HO-Mo-(S)3-Mo-OH, is formed, 
which can strongly chemisorb CO. Sulfidation of niobium in this 
manner is not readily accomplished. 19 refs. 


23435 (ANL/CP-73158) Flux pinning and dissipation in 
high-temperature superconductors. Gray, K.E.; Kim, D.H. Ar- 
gonne National Lab., IL (USA). Apr 1991. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910410—1: International workshop on high T. superconduc- 
tor thin films: properties and applications, Rome (Italy), 15-19 Apr 
1991). Order Number DE91014466. Source: OSTI; NTIS; GPO 
Dep. 

The effect of anisotropy on the field-induced broadening of 
resistive transitions in thehighly-anisotropic high-temperature super- 
conductors (HTS) is considered. For the applied field, H, parallel to 
the superconducting Cu-O layers the absence of a Lorentz-force, 
together with intrinsic pinning of the insulating region between lay- 
ers, leads to an explanation other than flux motion. However, for H 
parallel to the c-axis, the lack of intrinsic pinning implies that the 
much greter broadening is due to thermally-activated flux motion. 
We shown experimental evidence that the associated flux motion 
occurs as a result of a crossover from three dimensional (3D) vor- 
tex lines to 2D independent pancake-like vortices, residing in the 
Cu-O layers. This 3D to 2D crossover occurs when kgT exceeds 
the Josephson coupling energy. For YBazCu307, this dimensional 
crossover does not occur below H.2, presumably because the 
conducting Cu-O chains short circuit the Josephson interlayer cou- 
pling. 36 refs., 7 figs., 1 tab. 


23436 (ANL/CP-73159) X-ray diffraction of het- 
eroepitaxy of MOCVD grown TiO, and VOz flims on sapphire 
single crystals. You, Hoydoo; Chang, M.L.M.; Chiarello, R.P.; 
Lam, D.J. Argonne National Lab., IL (USA). [1991]. 7p. Sponsored 


ERA Vol. 16, No. 9 161 





36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. (CONF-910406-18: Spring meeting of the Materials Research 
Society (MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order 
Number DE91013764. Source: OSTI: NTIS; GPO Dep. 

A four-circle diffractometry technique is used to determine the 
heteroepitaxial relations of VO, and TiO thin films grown by an 
MOCVD technique on sapphire (0001) and (1120) surtaces. The 
use of a reflective geometry eliminates special sample preparation 
of the sample for the x-ray diffraction measurements. The distribu- 
tion of epitaxial domains is found to depend strongly on the 
symmetry of the underlying substrate. 4 refs., 4 figs., 1 tab. 


23437 (ANL/CP-73203) Flux dynamics in a single crystal of 
Bi2Sr2CaCu20,. Shi, Donglu (Argonne National Lab., IL (USA)); 
Ling, X.S.; Budnick, J.!. Argonne National Lab., IL (USA). Apr 1991. 
12p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9105151-3: Physical phenomena at 
high magnetic fields, Tallahassee, FL (USA), 15-18 May 1991). Or- 
der Number DE91013763. Source: OSTI: NTIS; GPO Dep. 

We report on a systemmatic study of the long-time decay of the 
irreversible magnetization of a BigSr2CaCu20, single crystal. The 
decay of magnetization cannot be well described by the Anderson- 
Kim flux creep model. We interpret the magnetic relaxation data 
with the self-organized criticality theory. In contrast to the flux 
creep models in which only uncorrelated, individual flux hoppings 
occur, SOC theory describes a spatially and temporally correlated 
dynamics. The time dependence of magnetization can best be 
characterized by a stretched exponential, exp(—(t/tp)") (0 < n < 
1), or Kohirausch’s law. We argue that the dynamics of flux creep 
in Bean's critical state is governed by an avalanche-like dynamics 
of SOC theory. 13 refs., 2 figs. 


23438 (ANL/CP-73493) Synthesis and superconductivity in 
Ba, _,KxK,BlO3. Hinks, D.G. Argonne National Lab., IL (United 
States). May 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-9105226—1: 3. 
international superconductivity technology center workshop on su- 
perconductivity, Kumamoto City (Japan), 13-15 May 1991). Order 
Number DE91015254. Source: OSTI; NTIS; GPO Dep. 

The synthesis of Ba;_,KxBiO3 requires a two step process. In- 
situ neutron diffraction and thermogravimetric analysis (TGA) has 
been used to follow the synthesis process and shows that the su- 
perconducting material is metastable at room temperature. Recent 
work on point contact tunneling into high-density, melt processed 
material has shown almost ideal junction behavior unlike the be- 
havior found in the copper-oxide compounds. 9 refs., 4 figs. 


23439 (ANL/CP-—73507) Photoemission measurement of 
Fermi surface, band dispersion and quasiparticle lifetime in 
YBayCu,0¢. Campuzano, J.C. (Argonne National Lab., IL 
(USA)); Jennings, G.; Veal, B.W.; Benedek, R.; Arko, AJ.; List, 
R.S. Argonne National Lab., IL (United States). Jun 1991. 8p. 
Sponsored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA). DOE Contract W-31109-ENG- 
38 ;FGO2-85ER45222. Grant DMR 8914120. (CONF-91031 12-3: 
Conference on fermiology of high T, superconductors, Argonne, IL 
(USA), 25-27 Mar 1991). Order Number DE91015194. Source: 
OSTI; NTIS; GPO Dep. 

High resolution (20 MeV) angle-resolved photoemission mea- 
surements on single-crystals of YBazCu3O¢g.9 were analyzed to 
obtain band dispersion and quasiparticle lifetimes. The mass en- 
hancement is 1.2 for a Cu-O plane band mass and 1.0 for the PdIl 
chain band. Fitting measured energy distribution curves to a model 
spectrum that includes self-energy corrections, we find that the 
imaginary part of the self-energy varies quadratically in the immedi- 
ate vicinity of Er, and becomes linear above ~20 MeV. 15 refs., 6 
figs. 


23440 


(ANL/CP-73508) Low temperature flux creep in 
high-T. superconductors. Vinokur, V.M. (Argonne National Lab.., 
IL (USA)); Xu, Ming; Crabtree, G.W.; Feigel’man, M.V.; Geshken- 
bein, V.B.; Umezawa, A. Argonne National Lab., IL (United States). 
[1991]. 14p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9105151-9: Physical phenom- 
ena at high magnetic fields, Tallahassee, FL (USA), 15-18 May 
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1991). Order Number DE91015193. Source: OSTI; NTIS; GPO 
Dep. 

An exact solution describing flux creep in high-T. superconduc- 
tors at low temperatures was found, assuming the creep activation 
barrier U grows logarithmically with decreasing current j: U = Up 
In(jo/j). The magnetic relaxation of single crystal BizSrzCaCuzO, 
was measured at moderate temperatures and magnetic fields. Two 
different regimes corresponding to the partial and full penetration of 
the magnetic field into the sample were found. The observed mag- 
netic relaxation behavior is in a good agreement with the model 
proposed. 19 refs., 4 figs. 


23441 (BNL-46161) Neutron scattering studies of spin cor- 
relations in metallic YBagCu30¢,,. Tranquada, J.M. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 12p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910145-5: Electronic structure and mechanisms for high 
temperature superconductivity, Coral Gables, FL (USA), 3-9 Jan 
1991). Order Number DE91013794. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Electron-electron correlations appear to play an important role in 
determining many properties of the copper oxide superconductors. 
One significant consequence of the electronic coulomb interactions 
are spin correlations. In the insulating phases of the layered 
cuprates, where the antibonding band due to Cu 3d,? — ,?-O 2p, 
hybridization in the CuO. planes is half filled, long-range antiferro- 
magnetic order is observed. As the layers are doped with holes, 
the Neel order is rapidly destroyed, but dynamical antiferromag- 
netic correlations survive. In this paper, | will review some inelastic 
neutron scattering studies of the spin fluctuations in metallic 
YBazCu3O¢,,. The paper is organized as follows. In the first sec- 
tion | briefly discuss some background information concerning the 
phase diagram and spin waves in the insulating phase. Experimen- 
tal results on metallic YBazCu3O¢,, samples are presented in the 
second section. The interpretation of these results and their rela- 
tionship to nuclear magnetic resonance (NMR) studies and to 
theory are discussed in the final section. 


23442 (CEA-CONF-10496) Rare earth substituted 
YBa,Cu30,. Hodges, J.A.; Bonville, P.; Imbert, P.; Jehanno, G. 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique du Solide et de Resonance Magne- 
tique. 1990. 11p. (CONF-901050-: Latin-American conterence on 
applications of the Moessbauer effect, Havana (Cuba), 29 Oct - 2 
nov 1990). Order Number DE91797309. Source: OSTI; NTIS (US 
Sales Only). 

We present some selected results obtained using rare earth 
Mossbauer spectroscopy, on YBa2Cu;0, partially and/or totally 
substituted by Yb**, Er°*+ or Dy*+. We report measurements of the 
single ion crystal field anisotropy and of the size, direction and or- 
dering temperature of the rare earth sublattice magnetic moments. 
We use dilute '7°Yb*+ ions to probe both the Cu(2) derived internal 
(molecular) fields and the fluctuation frequencies of the short range 
correlated Cu(2) moments. We monitor these frequencies as the 
carrier level is changed up towards the threshold needed to sta- 
bilise superconductivity. 


23443 (CONF-9104192-6) Spectroscopic and ion probe 
characterization of laser produced plasmas used for thin film 
growth. Geohegan, D.B. Oak Ridge National Lab., TN (USA). May 
1991. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From HASRD workshop on laser abla- 
tion: mechanisms and application; Oak Ridge, TN (USA); 8-10 Apr 
1991. Order Number DE91013425. Source: OSTI; NTIS; GPO Dep. 

Laser ablation for in situ film growth of 1:2:3 superconductors 
requires high laser energy densities and results in a dense, multi- 
component laser plasma which expands into high background 
pressures (~100 mTorr) of oxygen. The physics of the transport 
process in the film growth regime involves a variety of high-density 
collisional phenomena which one attempts to avoid in near- 
threshold ablation studies: laser-plasma heating and acceleration, 
thermalization, attenuation and reactive scattering of the plume by 
background gas collisions, and shock formation. Three in situ tech- 
niques are employed and reviewed to characterize these effects: 
optical emission spectroscopy for viewing the excited states of 





atoms and molecules resulting from plasma kinetics, optical ab- 
sorption spectroscopy for viewing the non-emitting ground states of 
atoms, ions, molecules, and fast ion probes for viewing the flux of 
positive ions in the plasma. In this paper, spatially- and temporally- 
resolved optical absorption and emission spectroscopy and fast ion 
probes are applied to study the formation and acceleration of the 
laser plasma formed by KrF laser irradiation of Y;BagCu3O, in 
vacuum and the propagation of the plume through background 
gases of oxygen and argon at pressures and laser energies typi- 
cally used for thin film growth. 10 refs., 6 figs., 1 tab. 


23444 (CONF-9104192-11) Superconducting transport 
properties and surface microstructure for YBa2Cu,07_ ;-based 
superlattices grown by pulsed laser deposition. Norton, D.P.; 
Lowndes, D.H.; Zheng, X.; Warmack, R.J.; Pennycook, S.J.; Budai, 
J.D. Oak Ridge National Lab., TN (USA). May 1991. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From HASRD workshop on laser ablation: 
mechanisms and application; Oak Ridge, TN (USA); 8-10 Apr 1991. 
Order Number DE91014224. Source: OSTI; NTIS; GPO Dep. 
YBaoCu307_ 5/PrBazCu307_ 5, YBapCu307_ «/Pro.7Yo 3BaoCug 
O7_5, and YBapgCus07_5/Pro.sCao5BazCu307_5 superiattice 
structures have been grown by pulsed laser deposition. The super- 
conducting properties of these YBa2Cu,07_ s-based superiattices 
are shown to depend on the electronic properties of the barrier lay- 
ers. In particular, the superconducting transition width decreases 
as the hole carrier density in the barrier layers is increased, while 
Te(onset) does not change with barrier layer carrier density. 
Te(onset) is apparently determined by the YBa2Cu307_, layer 
thickness, while the transition width, determined by the long-range 
phase coherence of the superconducting wave function, depends 
on the electronic properties of the isolating barrier layers. Using 
scanning tunneling microscopy, we also have investigated the sur- 
face microstructure of epitaxial YB2Cu,07_, thin films by grown by 
pulsed laser deposition, and find a highly terraced, granular mor- 
phology. This morphology suggests that multilayer thin film 
structures possess a high density of steps within the individual lay- 
ers. These steps should be quite important in the transport 


properties of these superconducting structures. 25 refs., 4 figs. 


23445 (CONF-9109156—1) Development of high-density 
fiber-reintorced silicon carbide FCVI composites. Roman, Y.G. 
(Centre for Technical Ceramics, Eindhoven (Netherlands)); Stinton, 
D.P.; Besmann, T.M. Oak Ridge National Lab., TN (USA). [1991]. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 8. meeting of European Chemical Vapor 
Deposition (EURO CVD); Glasgow (UK); 8-13 Sep 1991. Order 
Number DE91012531. Source: OSTI; NTIS; GPO Dep. 

The objective of this study is to determine conditions for opti- 
mum (uniform) matrix distribution for forced-flow chemical vapor 
infiltration (FCVI) produced silicon carbide composites. In particu- 
lar, the effect of the thermal gradient across the preform and the 
densification time on composite overall density and density gradi- 
ents were investigated. 7 refs., 5 figs. 


23446 (DOE/ER/13183-5) Thermodynamic and _ kinetic 
aspects of surface acidity: Progress report. Dumesic, J.A. Wis- 
consin Univ., Madison, WI (USA). Dept. of Chemical Engineering. 
[1991]. 31p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-84ER13183. Order Number DE91014039. Source: 
OSTI; NTIS; GPO Dep. 

A continuing goal of our research for the Department of Energy 
has been to develop methods to characterize catalyst acidity and 
to understand the chemical and structural properties that control 
the number, type and strength of catalytic acid sites. During the 
past year we have employed microcalorimetry, thermogravimetry 
and nuclear magnetic resonance to study the acidity of various ze- 
olite catalysts. Our microcalorimetric studies have involved the 
adsorption of mol quantities of probe materials (e.g., pyridine) 
onto catalysts and measurement of the heats evolved. Such mea- 
surements over a range of coverages yield the acid strength 
distribution. We have employed thermogravimetry to monitor the 
weight change of catalysts upon the adsorption of the probe 
molecule to determine the number of acid sites and the 
corresponding adsorption isotherms. Finally, nuclear magnetic res- 
onance is a technique which has a number of applications to the 
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study of acidic catalysts. Various NMR nuclei, 2”Al, 29Si, and 'H in 
particular, are routinely used to probe various catalyst features. In 
this report we describe the use of deuterium NMR as a probe of 
catalyst acidity. Our studies of catalyst acidity have concentrated in 
two areas. The first area of investigation involves the acidic proper- 
ties of pure zeolites, specifically H-mordenite, H-ZSM-5, and H-Y. 
A second area of concentration is on a series of H-Y zeolites in a 
clay matrix, dealuminated by steaming. These catalysts are similar 
to those used industrially for catalytic cracking. 14 figs., 2 tabs 


23447 (DOE/ER/45219-5) Defect characterization of elec- 
tronic conducting pseudo-perovskite systems: [Progress 
report], July 1, 1988-September 30, 1990. Anderson, H.U.; Nas- 
rallah, M.M.; Sparlin, D.M.; Parris, P.E. Missouri Univ., Rolla, MO 
(USA). [1990]. 44p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-85ER45219. Order Number 
DE91014385. Source: OSTI; NTIS; GPO Dep. 

The goal of the investigation presented in this report is to study 
the inter-relationship between electrical conductivity, oxidation- re- 
duction kinetics, defect structure, and composition of n- and p- type 
binary and ternary transition metal oxides. The experimental part of 
the investigation included specimen preparation, thermogravimetric 
measurements, X-ray diffraction, thermally stimulated current, oxy- 
gen diffusion, optical absorption, transmission electron microscopy, 
electrical conductivity, and Seebeck measurements. The 
systems studied or being studied are LaMnO3-LaCrO3- 
LaCoO3, Y;_,Ca,CrO3, Sr-doped LaMnO3, Y;_,Ca,MnO3, and 
Ba2YCu307_,. 


23448 (DOE/ER/45352-3) Theoretical studies of zirconia 
and related materials: Progress report, 1990-1991. Jansen, 
H.J.F. Oregon State Univ., Corvallis, OR (USA). Dept. of Physics. 
[1991]. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG06-88ER45352. Order Number DE91013906. Source: 
OSTI; NTIS; GPO Dep. 

The starting point for all our investigations of phase transitions in 
zirconia are total energy electronic structure calculation. In the last 
two years we have performed many computer calculations pertain- 
ing to cubic, tetragonal, and monoclinic zirconia. The results of this 
work provide us with an excellent data base needed to construct 
effective potentials between the different atoms in zirconia. These 
potentials are necessary ingredients for our molecular dynamics 
simulations, which we perform to incorporate the effects of a non- 
zero temperature. The molecular dynamics calculations will provide 
us with the information concerning the phase transitions in zirconia. 
In addition, we are investigating Slater-Koster type interpolations of 
the band structure of zirconia. This is a second way of interpolating 
the total energy data of zirconia. 


23449 (DOE/ER/45357-5) Defects and transport in mixed 
oxides: Progress report. Dieckmann, R. Cornell Univ., Ithaca, NY 
(United States). Dept. of Materials Science and Engineering. 24 
Apr 1991. 16p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-88ER45357. Order Number DE91014537. 
Source: OSTI; NTIS; GPO Dep. 

in the following, only results obtained after the progress report of 
September 26, 1990 are reported. Areas of research covered 
are:Monte Carlo simulation of cation diffusion; stabilities of oxides 
in the system Co-Fe-Mn-O at 1200°C; electrical conduction in 
mixed oxides; point defect structure of pure cobaltous oxide; and 
cation tracer diffusion in mixed spinels. (JDL) 


23450 (DOE/ER/45424—1) [Project report for synchrotron 
radiation studies of local structure and bonding in high 
Tesuperconducting oxides, transition metal aluminides, and 
silicides): Progress report, August 1990—July 1, 1991. Budnick, 
J.I. Connecticut Univ., Storrs, CT (United States). Dept. of Physics. 
[1991]. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-90ER45424. Order Number DE91015392. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: studies of high- 
T-superconductors and implanted systems; and studies of transition 
metals and transition metal alloy local properties. 11 refs. (LSP) 


23451 (DOE/ID/12735-T15) Ceramic fabrication R&D: Quar- 
terly technical progress report, July 1, 1990-September 30, 
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1990. MSE, Inc., Butte, MT (USA). [1990]. 35p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO7-881D12735. 
Order Number DE91014758. Source: OSTI; NTIS; GPO Dep. 

This project is separated into three tasks. The first task is a 
design and modelling effort to be carried out by MSE, Inc. The pur- 
pose of this task is to develop and analyze designs for various 
cohesive ceramic fabrication (CCF) components, principally an 
MHD electrode for strategic defense initiative (SDI) applications. A 
high stress, low cost, ceramic component is to be selected, de- 
signed and, if possible, analyzed. The final design for the MHD 
electrode comprised a layered structure of molybdenum disilicide 
graded with quartz glass. The design demonstrates the fabrication 
capabilities of the CCF process. The high stress component was 
targeted at armor applications and will be thick alumina plate. Sili- 
con carbide reinforcement of the alumina will be explored. Task 2 
is directed at establishing a mechanical properties data base for 
monolithic and laminated alumina fabricated using the CCF pro- 
cess. Task 3 involved production of a solid oxide fuel cell model 
electrode; however, work ceased when it became apparent that 
successful integration of the electrode modules would require addi- 
tional time. Currently, work is principally focused on the production 
of thick CCF alumina plates; three test plates were ballistically 
tested and showed a very satisfactory performance. Silicon carbide 
reinforcement of the CCF alumina is being explored. Effort on the 
CCF processing of molybdenum disilicide (a nonoxide material) 
continued at a reduced level. Sinter aids were explored, and densi- 
ties of 87% theoretical density on pressureless sintered dry 
pressed pellets were achieved. 1 ref., 9 figs., 4 tabs. 


23452 (INIS-BR-2417) Study and optimization of the car- 
bothermic reduction process for obtaining boron carbide. 
Castro, A.R.M. de. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1989 134p. (In Portuguese). Order 
Number DE91634973. Source: OSTI; NTIS (US Sales Only); INIS. 

Boron carbide - B sub(4)C - is a ceramic material of technologi- 
cal importance due to its hardness and high chemical and thermal 
stabilities. Moreover, its high neutron capture cross section makes 
it suitable for application as neutron absorber in nuclear technol- 
ogy. The process for obtaining carbothermally derived boron 
carbide has been studied in two steps: firstly, the parameters of 
the boric acid -> boron oxide dehydration reaction have been de- 
fined; secondly, the optimization of the carbothermal reduction 
reaction using boron oxide has been undertaken looking for boron 
carbide having low level of free carbon. The starting materials as 
well as the main products have been studied by chemical and 
spectrographic analyses, X-ray diffractometry, granulometric classi- 
fication and scanning electron microscopy. The optimization of the 
carbothermic reduction process allowed for the development and 
set up of a fabrication procedure yielding high quality B sub(4) C 
powders, starting from low cost and easily available (in the Brazil- 
ian market) raw materials. (author). 


23453 (INIS-BR-2518) Density of UO sub(2)-Gd sub(2)0 
sub(3) briquets obtained by different processes. Durazzo, M.; 
Hirata, M.; Riella, H.G. Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (in Portuguese). 
Order Number DE91638323. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. GADOLINIUM OXIDES/ 
sintering; URANIUM OXIDES/sintering; COPRECIPITATION; SIN- 
TERING 


23454 (INIS-BR-2547) Electro-electronic ceramic/ 
superconductors. Muccillo, Ff. Instituto de Pesquisas Energeticas 
e Nucieares (IPEN), Sao Paulo, SP (Brazil). 1990 3p. (In Por- 
tuguese). Order Number DE91638324. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. SUPERCONDUCTORS/ 
research programs; THORIUM OXIDES/research programs; THO- 
RIUM OXIDES/solid electrolytes; ZIRCONIUM OXIDES/research 
programs; ZIRCONIUM OXIDES/solid electrolytes; ALUMINIUM 
OXIDES; SUPERCONDUCTING COMPOSITES; SUPERCON- 
DUCTORS 


22455 (INIS-BR-2578) Use of additives on fabrication of 
UO sub(2) briquets. Lainetti, P.E.O.; Claudio, A.E.L.; Moura, R.C. 


Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (In Portuguese). Order Number DE91638325. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM OXIDES/additives; 
URANIUM OXIDES/sintering; ADDITIVES; SINTERING 


23456 (INIS-BR-2581) Obtainment of U3;0, from ammo- 
nium and uranyl tricarbonates. Marcondes, G.H.; Riella, H.G. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (in Portuguese). Order Number DE91638326. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM OXIDES U308/auc; 
URANIUM OXIDES U308/calcination; AUC; CALCINATION 


23457 (INIS-SU-257, pp. 167) Combined XRD, optical re- 
flectivity, and X-ray absorption study of actinide pnictides and 
chaicogenides: a triple way of approaching 5f behaviour under 
pressure. Benedict, U. (Commission of the European Communi- 
ties, Abingdon (UK). JET Joint Undertaking); Dabos-Segnon, S.; 
Gerward, L.; Itie, J.P.; Luo, H.; Staun Olsen, J. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. THORIUM COMPOUNDS /electronic structure; 
URANIUM COMPOUNDS/electronic structure; ABSORPTION 
SPECTRA; PHASE TRANSFORMATIONS; PRESSURE DEPEN- 
DENCE; REFLECTION; SPECTRAL SHIFT; VISIBLE RADIATION; 
X-RAY DIFFRACTION 


23458 (IPEN-PUB-325) Study of the pelletizing process zir- 
conium oxide and zircon sand. Seo, E.S.M.; Paschoal, J.O.A.; 
Acevedo, M.T.P. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). Dec 1990. 16p. (In Portuguese). 
Order Number DE91634974. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The study of the process to obtain zirconium tetrachloride under 
development at IPEN, can be divide into two steps: pelletizing and 
chlorination. Pelletizing is an important step in the overall process 
as it facilitates greater contact between the particles and permits 
the production of pellets with dimensional uniformity and mechani- 
cal strength. In this paper, the results of the study of pelletizing 
zirconium oxide and zircon sand are presented. The influence of 
some variables related to the process and the equipment on the 
physical characteristics of the pellets are discussed. (author). 


23459 (IPEN-PUB-326) Study for the chlorination of zirco- 
nium oxide. Seo, E.S.M.; Takiishi, H.; Paschoal, J.0.A.; Andreoli, 
M. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Dec 1990. 24p. (in Portuguese). Order Number 
DE91634975. Source: OSTI; NTIS (US Sales Only); INIS. 

In the development of new ceramic and metallic materials the 
chlorination process constitutes step in the formation of several in- 
termediate compounds, such as metallic chlorides, used for the 
production of high, purity raw materials. Chlorination studies with 
the aim of fabrication special zirconium-base alloys have been car- 
ried out at IPEN. Within this program the chlorination technique has 
been used for zirconium tetrachloride production from zirconium 
oxide. In this paper some relevant parameters such as: time and 
temperature of reaction, flow rate of chloride gas and percentage 
of the reducing agent which influence the efficiency of chlorination 
of zirconium oxide are evaluated. Thermodynamical aspects about 
the reactions involved in the process are also presented. (author). 


23460 (JINR-18-89-855) Structural changes in ceramics 
YBa,Cu,07_, under Ar*” irradiation with energy 46 MeV. Zajt- 
sev, S.L. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperi- 
mental’noj Fiziki); Lushchikov, V.I.; Semina, V.K.; Skuratov, V.A. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 6p. (in Russian). Order Number DE91638374. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Structural changes in ceramics YBagCu307_, after Ar*” irradia- 
tion with the energy 46.3 MeV have been studied by X-ray 
diffraction. It is shown that the main part of ceramics is transformed 
to amorphous phase during ion irradiation up to 3x10'4cem~-? with- 


out any new crystal phases formation. A superconducting phase, 
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which is remained after irradiation, exists in the form of recrystal- 
lized regions 400-500A in size. It is concluded that the degradation 
of critical parameters of yttrium high-temperature superconductors 
under heavy ion irradiation must be connected with ceramics 
amorphyzation but not with tetragonal transformation of the super- 
conducting phase. 5 refs.; 4 figs. 


23461 (JINR-E-14-89-795) Neutron diffraction study of the 
modulated structure of Bi2(Sr,Ca)zCu20,,.. Beskrovnyj, A.l.; 
Diouha, M.; Jirak, Z.; Vratislav, S. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 16p. Order Number 
DE91635013. Source: OSTI; NTIS (US Sales Only); INIS. 

The modulated structure of the 80 K superconductor 
Bio(Sr,Ca)3Cu2Og,.,, is refined from the single-crystal neutron 
diffraction data on a monodomain block of dimensions 
1.5x1.0x0.03mm°. The modulation is recognized as commensurate 
with period 4.75a, resulting in the superlattice 19 a x b x c 
(a=5.397(1), b=5.401(1), c=30.716(3) A) and symmetry Pnaa. The 
essential feature of the structure is the periodic insertion of addi- 
tional oxygen rows into BiO planes, which in turn causes large 
modulation in all layers. The ideal oxygen stoichiometry is +=4/ 
19~0.21. Bonds in the BiO and SrO plane form characteristic 
chains running along the a-axis. The coordination of the Bi* 
cations is uniform and consists of three mutually nearly perpendic- 
ular bonds to oxygens of 2.0-2.2 A lengths. The Sr** cations are 
bonded only to eight oxygen atoms in maximum. About 7% of the 
Sr sites, located in the vicinity of the inserted oxygen, are possibly 
vacant. The Ca sites situated between the CuO, planes is substi- 
tuted to 30% by strontium. 8 refs.; 4 figs.; 2 tabs. 


23462 (LA-UR-91-1680) The derivation of effective spin 
Hamiltonians and the origin of the magnetic field induced tran- 
sition in orthormbic La,CuO,. Coffey, D. Los Alamos National 
Lab., NM (USA). [1991]. 20p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-9105151-5: 
Physical phenomena at high magnetic fields, Tallahassee, FL 
(USA), 15-18 May 1991). Order Number DE91013743. Source: 
OSTI; NTIS; GPO Dep. 

Lap2CuO, undergoes a magnetic field induced transition in a field 
of ~5.7 Tesla at low temperatures. The origin of this transition is the 
Dzyaloshinskii-Moriya interaction which is present in effective spin 
Hamiltonians for systems of sufficiently low symmetry, and, which 
leads to weak ferromagnetism in the CuO planes in LazCuO,. It is 
shown here how this interaction depends on symmetry and how its 
form changes with structural phase transitions which occur in com- 
pounds closely related to LagCuO,. These different forms of the 
interaction lead to different properties in magnetic fields. | also dis- 
cuss how the approach presented here of determining an effective 
spin Hamiltonian from symmetry is related to the determination of 
terms in the free expansion close to a second order phase transi- 
tion. It is pointed out that the present approach may be extended to 
itinerant systems and 1 take UPt, as an example. 28 refs., 4 figs. 


23463 (LA-UR-91-1693) Stress fields generated by kinetic 
energy projectile interaction with ceramic targets. Burkett, 
M.W.; Rabern, D.A. Los Alamos National Lab., NM (USA). [1991]. 
5p. Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9107105—23: 1991 Ameri- 
can Physical Society (APS) conference on shock compression of 
condensed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91013687. Source: OSTI; NTIS; GPO Dep. 

Two-dimensional axisymmetric calculations were performed with 
the Eulerian hydrocode MESA2D and the Lagrangian structural 
analysis code PRONTO2D. The calculated stress distributions 
were compared shortly after impact and found to be similar in 
magnitude and profile. For certain geometric configurations, the in- 
teraction of the kinetic energy penetrators with the ceramic targets 
produce high compressive principal stresses as well as, significant 
tensile principal stresses ahead of the projectile/ceramic interface. 
The principal tensile stresses fracture the ceramic ahead of the 
penetrator. The crack trajectories measured from a recovered ce- 
ramic target were compared with crack trajectory estimates based 
upon MESA2D principal stress states within the tile. The fracture 
process degrades the ceramic and allows the projectile to pene- 
trate a fractured ceramic media. 12 refs., 3 figs. 
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23464 (ORNL/TM-11719, pp. 7-20) Turbomilling of SiC 
whiskers. Wittmer, D.E. (Southern Iilinois Univ., Carbondale 
(USA)). Oak Ridge National Lab.. TN (USA). Dec 1990. DOE Con- 
tract ACO5-840R21400. In Ceramic technology for advanced heat 
engines project. Semiannual progress report, April 1990—September 
1990. 462p. Order Number DE91010451. Source: OSTI: NTIS. 
The purpose of this work is to continue the investigation of the 
turbomilling process as a means of improved processing for SiC 
whisker-ceramic matrix composites and dispersion of matrix pow- 
ders prior to composite processing. Phase |! is divided into 4 major 
tasks: Beneficiation of SiC whiskers: Development of aspect ratio 
reduction parameters; Improved dispersion of particulate matrices; 
and Final Report. Task 1 was reported in the previous semi-annual 
report. This report covers results obtained from Tasks 2 and 3. 


23465 (ORNL/TM-11719, pp. 21-25) Sintered silicon nitride. 
Gazza, G.E. (U.S. Army Materials Technology Laboratory, Water- 
town, MA (USA)); Mangels, J. Oak Ridge Nationa! Lab., TN (USA). 
Dec 1990. DOE Contract AC05-840R21400. In Ceramic technol- 
ogy for advanced heat engines project. Semiannual progress 
report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

The program is concentrating on sintering compositions in the 
SigNz-Y203-SiO2 system using a two-step sintering method where 
the nitrogen gas pressure is raised to 7-8 MPa during the second 
step of the process. During the sintering, dissociation reactions are 
suppressed by the use of high nitrogen pressure and cover powder 
of suitable composition over the specimen. Variables in the pro- 
gram include the sintering process parameters, source of starting 
powders, milling media and time, and specimen composition. Re- 
sultant properties determined are room temperature modulus of 
rupture, high temperature stress-rupture, oxidation resistance, and 
fracture toughness. Successful densification of selected composi- 
tions with suitable properties will lead to the fabrication of 
components for engine testing. This paper reports on results of the 
material characterization of the three raw powders to be used, 
Mo.2C powder sedimentation procedure, and describes the matrix 1 
experimental design. 


23466 (ORNL/TM—11719, pp. 26-33) Microwave sintering of 
silicon nitride. Tiegs, T.N. (Oak Ridge National Laboratory, TN 
(USA)); Kiggans, J.O.; Ferber, M.K.; Kimrey, H.D. Oak Ridge 
National Lab., TN (USA). Dec 1990. DOE Contract ACO05- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990-September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

The objective of this research element is to identify those as- 
pects of microwave processing of silicon nitride that might (1) 
accelerate densification, (2) permit sintering to high density with 
much lower levels of sintering aids, (3) lower the sintering tempera- 
ture, or (4) produce unique microstructures. The investigation of 
microstructure development is being done on dense silicon nitride 
materials annealed in the microwave furnace. The sintering of sili- 
con nitride involves two approaches. The first approach comprises 
heating of silicon nitride and sialon powder compositions in the 
2.45- or 28-GHz units. The second approach deals with using 
reaction-bonded silicon nitride as the starting material and is done 
entirely in the 2.45-GHz microwave furnace. Technical progress is 
reported on the sintering of silicon nitride; microstructure develop- 
ment; and reactive-bonded silicon nitride. 


23467 (ORNL/TM—11719, pp. 34-38) Silicon nitride milling 
characterization. Maighan, S.G. (National Institute of Standards 
and Technology, Gaithersburg, MD (USA)); Lum, L.-S.H.; Minor, 
D.B. Oak Ridge National Lab., TN (USA). Dec 1990. DOE Contract 
AC05-840R21400. In Ceramic technology for advanced heat en- 
gines project. Semiannual progress report, April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 
The objectives of this project are to: (1) develop fundamental un- 
derstanding of surface chemical changes taking place when silicon 
nitride powder is attrition milled in aqueous environment, and (2) 
demonstrate the use of high energy attrition milling for silicon ni- 
tride powder processing, by developing measurement techniques 
and data on the effect of milling variables on the resulting powder. 
This study will provide data and models for effective application of 
high energy attrition milling to industrial processing of silicon nitride 
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powder. It also will provide recommended procedures for physical 
and surface chemical characterization of powders and slurries 
involved in the milling process. During the past six months, the pri- 
mary effort was directed towards experimental research on milling 
of a closely sized silicon nitride powder. A series of statistically de- 
signed experiments was conducted to develop interrelationships 
between the parameters of high energy agitation milling. A large 
number of response variables were energy agitation milling. A 
large number of response variables were measured. Experimental 
procedures and results to date are described 


23468 (ORNL/TM-11719, pp. 39-79) Improved processing. 
Pujari, V.K. (Norton Company, Northboro, MA (USA)); Amin, K.E.; 
Tewari, P.H.; Willkens, C.A.; Paille, N.l.; Rossi, G.A.; Creehan, 
R.D.; Foley, M.R.; Sales, L.C. Oak Ridge National Lab., TN (USA). 
Dec 1990. DOE Contract AC05-840R21400. In Ceramic technol- 
ogy for advanced heat engines project. Semiannual progress 
report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

The goals of the program are to develop and demonstrate signif- 
icant improvements in processing methods, process controls, and 
nondestructive evaluation (NDE) which can be commercially imple- 
mented to produce high-reliability silicon nitride components for 
advanced heat engine applications at temperatures to 1,370°C. 
Achievement of this goal shall be sought by: the use of silicon 
nitride - 4% yttria composition which is consolidated by glass en- 
capsulated HIP’ping; the generation of baseline data from an initial 
process route involving injection molding; fabrication of tensile test 
bars by colloidal techniques - injection molding and colloidal con- 
solidation; identification of (critical) flaw populations through NDE 
and fractographic analysis; correlation of measured tensile strength 
with flaw populations and process parameters; and minimization of 
these flaws through innovative improvements in process methods 
and controls. The quantitative program goals are: (1) mean RT 
tensile strength of 900 MPa and Weibull Modulus of 20, (2) mean 
1,370°C fast fracture tensile strength of 500 MPa, and (3) mean 
1,230°C tensile stress rupture lite of 100 hours at 350 MPa. Tech- 
nical progress is described for the major tasks: (1) Material 
selection and Characterization, (2) Material Processing and Pro- 
cess Control, (3) Development and Application of NDE, (4) 
Property Testing and Microstructural Evaluation, (5) Reporting, and 
(6) Quality Assurance. 


23469 (ORNL/TM-11719, pp. 80-83) Improved processing. 
Beatty, R.L. (Oak Ridge National Laboratory, TN (USA)); Strehlow, 
R.A.; Omatete, 0.0. Oak Ridge National Lab., TN (USA). Dec 
1990. DOE Contract AC05-840R21400. In Ceramic technology for 
advanced heat engines project. Semiannual progress report, April 
1990—September 1990. 462p. Order Number DE91010451. 
Source: OSTI; NTIS. 

The objectives of this project are to determine and develop the 
reliability of selected advanced ceramic processing methods. This 
program is to be conducted on a scale that will permit the potential 
for manufacturing use of candidate processes to be evaluated. The 
emphasis of this program is on silicon nitride. Issues of practicality; 
safety, hygiene, and environmental issues; and in-process testing 
methods are to be addressed in addition to technical feasibility. 
The methodology includes selection of candidate processes and 
evaluation of their range of applicability to various kinds of 
commercially available ceramic powders. Technical progress is de- 
scribed on silicon nitride gelcasting and sintering; drying studies; 
and environmental, safety, and health studies. 


23470 


(ORNL/TM-11719, pp. 84-131) Improved processing. 
Pasto, A.E. (GTE Laboratories Incorporated, Waltham, MA (USA)); 
Natansohn, S. Oak Ridge National Lab., TN (USA). Dec 1990. 
DOE Contract AC05-840R21400. In Ceramic technology for ad- 
vanced heat engines project. Semiannual progress report, April 


1990-September 1990. 
Source: OSTI; NTIS. 
The overall project objective is to develop and demonstrate a 
process for reproducibly fabricating (by injection molding and HIP- 
ing) a series of tensile specimens of PY6 silicon nitride with the 
following properties: average tensile strength of 900 MPa at 25°C; 
average tensile strength of 500 MPa at 1,370°C; and Weibull 
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modulus of 20 in both instances. This will be accomplished by de- 
termining the source(s) of failure-causing defects, and modifying 
and controlling the manufacturing process to minimize their occur- 
rence. All potential sources of defects will be evaluated, from raw 
materials through individual powder processing and densification 
steps and finally through machining and surface finishing of the 
test specimen. Technical highlights are given on the following sub- 
tasks: soluble surface species: aging behavior; yttria solubility; hot 
pressed PY6; powder modification; chemical incorporation of sinter- 
ing additives: baseline tensile rod design - NSF specimens and 
MLP specimens; baseline tensile rod fabrication process; data 
base development; statistical experimentation; liquid processing; 
mokiing improvements: microstructure control - HIPing; optimiza- 
tion of defect detectability; modeling high density inclusions 
detection sensitivity: in-process NDE - powder radiography, radiog- 
raphy of binder constituents, and tensile rods; ultrasonic testing 
system; microfocus cat-scanning development; material strength 
and fractography; and physical properties of baseline material. 


23471 (ORNL/TM-11719, pp. 132-139) Processing science 
for SigN, ceramics. Lange, F.F. (Univ. of California, Santa Bar- 
bara (USA)); Pearson, D.S. Oak Ridge National Lab., TN (USA). 
Dec 1990. DOE Contract AC05-840R21400. In Ceramic technol- 
ogy for advanced heat engines project. Semiannual progress 
report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

The authors are trying to increase the understanding of the role 
of interparticle forces in the processing of ceramics. The effects of 
electrolyte addition and pH changes on the rheological properties of 
dispersions, the kinetics of pressure filtration, and the mechanical 
properties and microstructure of the resulting bodies will be com- 
pared to each other and to existing models of interparticle forces 
(i.e. DLVO theory). During this period the authors have character- 
ized the slurry received from Norton Co. to provide a baseline for 
the future exploratory work. The rheological properties of the siurry 
were measured with a stress rheometer. The permeability of com- 
pacts were calculated assuming Darcy's Law from data acquired 
during pressure filtration under a range of pressures in a mechani- 
cal test rig and both strain recovery and body rehology were 
characterized with the same instrument. Results are discussed. 


23472 (ORNL/TM-11719, pp. 140-152) SiC-whisker- 
toughened silicon nitride. Yeh, H. (Allied-Signal Aerospace 
Company, Torrance, CA (USA)); Solidum, E.; Bradley, S.; Schienle, 
J.; Karasek, K.; Stranford, G.; Yuhas, D. Oak Ridge National Lab., 
TN (USA). Dec 1990. DOE Contract ACO5-840R21400. In Ceramic 
technology for advanced heat engines project. Semiannual 
progress report, April 1990—September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

The objective of this program (Phase 2) is to maximize the 
toughness in a high strength, high temperature SiC whisker/SigN, 
matrix material system that can be formed to shape by slip casting 
and densified by a method amenable to complex shape mass pro- 
duction. The ASEA glass encapsulation hot isostatic pressing (HIP) 
technique shall be used for densification throughout the program. 
The program is divided into seven technical tasks. Parametric stud- 
ies shall be conducted to optimize processing steps developed in 
the Phase 1 effort, guided by established analytical and NDE tech- 
niques. The seven technical tasks are: Task 1 - Selection of SiC 
whiskers, Task 2 - Baseline Casting Process, Task 3 - Parametric 
Densification Study, Task 4 - Effect of Specimen Size and Shape, 
Task 5 - On-Going Evaluation of Alternate Whisker, Task 6 - 
Nanometer Deposition of Sintering Aids, and Task 7 - In Process 
Characterization and Process Control During Drying of Cast Ce- 
ramic Parts. Technical highlights are given for each task. 


23473 (ORNL/TM-11719, pp. 153-157) Fabrication of 
SigN,SiC composites by transient liquid phase sintering. Nunn, 
S.D. (Univ. of Michigan, Ann Arbor (USA)); Tien, T.Y. Oak Ridge 
National Lab., TN (USA). Dec 1990. DOE Contract ACO05- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990-September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

The goal of this project is to obtain dense silicon nitride compos- 
ites containing silicon carbide whiskers by transient liquid phase 
sintering. The systems SiAION, SiAION-Garnet (Y3Al50,2) and 





SiAION-Cordierite (Mg2Al4Sis0,3) were selected for this study. An 
additional system, SiAION-N-phase (MgAloSigOgNy), was later 
added to the study. Mixtures of the starting materials form a 
sufficient amount of liquid to aid densification at the sintering tem- 
peratures. After sintering, the amorphous intergranular phase can 
be crystallized by heat treatment. The mechanical properties of 20 
vol.% SiC whisker reinforced SigzN, composites which were pre- 
pared using two different sintering aid additives show variations 
which can be correlated with microstructural characteristics. The 
samples show a reduction in fracture strength after heat treatment 
to crystallize the grain boundary phase. This strength loss can be 
accounted for by the formation of shrinkage pores which form due 
to volume reduction when the glassy intergranular phase trans- 
forms to a crystalline phase. The fracture toughness appears to be 
controlled by the ability of cracks to propagate along the intergran- 
ular phase. Samples containing a high volume fraction of 
continuously interconnected intergranular phase showed the high- 
est fracture toughness values. 


23474 (ORNL/TM-11719, pp. 158-167) Fabrication of SIC- 
AIN composites. Hilmas, G.E. (Univ. of Michigan, Ann Arbor 
(USA)); Tien, T.Y. Oak Ridge National Lab., TN (USA). Dec 1990. 
DOE Contract AC05-840R21400. In Ceramic technology for ad- 
vanced heat engines project. Semiannual progress report, April 
1990-September 1990. 462p. Order Number DE91010451. 
Source: OSTI; NTIS. 

Formation of AIN-polytypoids by solid-state reaction of AIN-SiO2- 
Alz03 and/or AIN-AlzO3 has been achieved. SiC-AIN polytypoid 
composites have been prepared, by hot-pressing at 2,050- 
2,150°C, from direct SiC, AIN, SiO. and Al,O3 powder mixtures. 
TEM results emphasized that the AIN-polytypoids grow as elon- 
gated rod-like or piatelet-like grains. Mechanical property data has 
shown improvements in fracture toughness over pure hot-pressed 
8-SiC(standard) materials. A fracture toughness of 8.5 MPa-,/m 
has been achieved for a sample that is 90 volume% SiC with 10 
volume% AIN-polytypoid as a dispersed second phase. 


23475 (ORNL/TM—1 1719, pp. 168-173) Dispersion- 


toughened oxide composites. Tiegs, T.N. (Oak Ridge National 
Laboratory, TN (USA)); Becher, P.F.; Elliott, W.H.; Kim, D.J.; Cof- 
fey, D.W. Oak Ridge National Lab., TN (USA). Dec 1990. DOE 
Contract AC05-840R21400. In Ceramic technology for advanced 


heat engines project. Semiannual progress 
September 1990. 
OSTI; NTIS. 

This work involves development and characterization of SiC 
whisker-reinforced ceramic composites for improved mechanical 
performance. To date, most of the work has dealt with alumina as 
the matrix because it was deemed a promising material for initial 
study. However, an effort in SiC whisker-reintorced silicon nitride 
and sialon is in progress. In addition, studies of whisker growth 
processes were initiated to improve the mechanical properties of 
SiC whiskers by reducing their flaw sizes. In-situ acicular grain 
growth is also being investigated to improve fracture toughness of 
silicon nitride materials. Technical highlights are reported for two 
studies: hot-pressed silicon nitride and sialon-SiC whisker compos- 
ites; and microstructure development. 


23476 (ORNL/TM—11719, pp. 174-184) Low expansion ce- 
ramics tor diesel engine applications (VPI). Brown, J.J. (Virginia 
Polytechnic institute and State Univ., Blacksburg (USA)); Hirschfeld, 
D.A. Oak Ridge National Lab., TN (USA). Dec 1990. DOE Contract 
AC05-840R21400. In Ceramic technology for advanced heat en- 
gines project. Semiannual progress , April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 

The objective is to optimize the chemistry, properties, and pro- 
cessing of selected low thermal expansion compositions based on 
the zircon (NZP) and the §-eucryptite-AIPO, systems. The major 
long-term goal is to develop an economical, isotropic, ultra-low 
thermal expansion ceramic material capable of having stable prop- 
erties above 1,200°C. Technical progress is described for the 
ceramic composites, lightweight ceramics, densification, and the 6- 
eucryptite-AIPO, system. 


23477 (ORNL/TM-11719, pp. 185-186) Advanced coating 
technology. Sheldon, B.W. (Oak Ridge National Laboratory, TN 


report, April 1990- 
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(USA)); McLaughlin, J.C.; Stinton, D.P. Oak Ridge National Lab., 
TN (USA). Dec 1990. DOE Contract ACO5-840R21400. In Ceramic 
technology for advanced heat engines project. Semiannual 
progress report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

Sodium corrosion of silicon carbide and silicon nitride compo- 
nents in gas turbine engines is a potentially serious problem. The 
outer surfaces of SiC and SigN, parts oxidize at high temperatures 
to form an SiOz layer which inhibits further oxidation. However, 
sodium which is present in high temperature combustion atmo- 
spheres reacts with the SiO. layer, such that it is no longer 
protective. Previous studies performed by J.|. Federer of ORNL in- 
dicate that AlpO3 is much more resistant to sodium corrosion than 
this native SiOz. This suggests the use of an alumina (a-Al2O3, 
etc.) coating to provide both oxidation and sodium resistance; how- 
ever, sodium is likely to undergo some reaction with a pure 
alumina coating, such that the a or other alumina phases are con- 
verted to a sodium aluminate phase such as 6-alumina (NazO°11 
AlzO3). This type of transformation may lead to cause a pure alu- 
mina coating to fail. The objective of this program is to develop a 
coating that will protect the underlying SiC or SigN, from sodium 
corrosion and provide simultaneous oxidation protection. To evalt- 
ate the behavior of both a and 64-aluminas in sodium containing 
atmospheres, the corrosion resistance of hot pressed samples of 
both materials will first be evaluated. A chemical vapor deposition 
(CVD) process will be developed for the application of the appro- 
priate alumina coatings. The effect of the combustion environment 
upon coating characteristics such as microstructure, strength, ad- 
herence, and other properties will then be evaluated. 


23478 (ORNL/TM—11719, pp. 187-193) Development of ad- 
herent ceramic coatings to reduce contact stress damage of 
ceramics. Rebenne, H.E.; Selverian, J.H. Oak Ridge National 
Lab., TN (USA). Dec 1990. DOE Contract ACO05-840R21400. In 
Ceramic technology for advanced heat engines project. Semian- 
nual progress report, April 1990-September 1990. 462p. Order 
Number DE91010451. Source: OSTI; NTIS. 

The objective of this program is to develop oxidation-resistant, 
high toughness, adherent coatings for silicon based ceramics. 
These coatings will be deposited on reaction bonded SigN, (RBSN), 
sintered SiC (SSC), and HIP’ed SiszN, (HSN) and used in an ad- 
vanced gas turbine engine. A chemical vapor deposition (CVD) 
process will be used to deposit the coatings. These coatings will 
be designed to provide the best mix of mechanical, thermal, and 
chemical properties. The paper describes work on the high temper- 
ature coating deposition reactor and results to date from the 
contact stress/friction coefficient tests and the coating residual 
stress measurement. 


23478 (ORNL/TM—11719, pp. 194-199) Weer-resistant coat- 
ings. Weiss, C.D. (Caterpillar, Inc., Peoria, IL (USA)). Oak Ridge 
National Lab., TN (USA). Dec 1990. DOE Contract AC05- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990—September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

The goal of this technical program is to develop wear-resistant 
coatings for piston ring and cylinder liner components for low heat- 
loss diesel engines. Wear resistant coatings will be applied to 
metallic substrates utilizing plasma spraying, vapor deposition 
(CVD/PVD), and enameling coating processes. First, the adherence 
of each coating for each coating process to the metallic substrate 
will be optimized. Methods which can be utilized for improving the 
adherence of these coatings, grading coating compositions to 
match thermal expansion, compositional changes, laser or electron 
beam fusing and/or optimizing coating thickness. Once the adher- 
ence of each coating system is optimized, each coating will be 
screened for friction and wear at 350°C under lubricated condi- 
tions. Coatings which show promise after this initial screening will 
be further optimized to meet the friction and wear requirements. 
Then, the optimized coating systems will be fully characterized for 
oxidation resistance, adherence, uniformity, and thermal shock re- 
sistance, as well as friction and wear. The pin-on-disk friction and 
wear testing against both a ceramic and metallic counterface iden- 
tified the following coatings as piston ring candidates: plasma 
sprayed chromia-silica composite, plasma sprayed high carbon 
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iron-molybdenum, plasma sprayed, self-lubrication, PS212, and 
mid-temperature chemical vapor deposited Ti(C,N). Also identified 
as potential cylinder liner coating candidates were: plasma sprayed 
high carbon iron-molybdenum, plasma sprayed chromia-silica com- 
posite, and, low temperature arc vapor deposited (LTAVD) chrome 
nitride. Results to date on preliminary screening tests are reported. 


23480 (ORNL/TM-11719, pp. 200-227) Development of wear 
resistant ceramic coatings for diesel engine components. Nay- 
lor, M.G.S. Oak Ridge National Lab., TN (USA). Dec 1990. DOE 
Contract AC05-840R21400. In Ceramic technology for advanced 
heat engines project. Semiannual progress report, April 1990- 
September 1990. 462p. Order Number DE91010451. Source: 
OSTI; NTIS. 

The objective of this program is to develop advanced wear 
resistant coatints for in-cylinder components for future, low heat re- 
jection diesel engines. Coatings and substrates (for piston rings 
and cylinder liners) are to be developed to meet the following re- 
quirements: 1. low wear (as measured in laboratory rig tests at 
200 and 350°C), with target wear coefficients (for 350°C tests) of 
10-'2mm?/mmN for piston ring coatings and 10-'°mm°/mm/N for 
cylinder liner materials. 2. low friction coefficients when tested un- 
der boundary lubricated conditions (target 0.1) and unlubricated 
conditions (target 0.2) at ambient temperature and 350°C. 3. good 
thermal shock resistance. 4. high adherence and compatibility with 
substrate materials up to 650°C. 5. high uniformity and repro- 
ducibility. Wear-resistant coatings under evaluation are listed in 
Table 1 (metallic coatings), Table 2 (ceramic coatings) and Table 3 
(cermet materials). All coating development activity has been com- 
pleted by the subcontractors, and wear testing/microstructural 
characterization is nearing completion at Cummins. Coating sub- 
strates ae being machined for the final program task: fabrication of 
test samples for ORNL. Coating development by five subcontrac- 
tors is described and results to date from wear testing are given. 


23481 (ORNL/TM-11719, pp. 228-232) Joining of ceramics 
for heat engine applications. Santella, M.L. (Oak Ridge National 
Laboratory, TN (USA)). Oak Ridge National Lab., TN (USA). Dec 


1990. DOE Contract AC05-840R21400. In Ceramic technology for 
advanced heat engines project. Semiannual progress report, April 


1990-September 1990. 
Source: OSTI; NTIS. 

The objective of this task is to develop strong reliable joints con- 
taining ceramic components for applications in advanced heat 
engines. The present focus of this work is on the joining of silicon 
nitride by brazing. The technique of vapor coating ceramics to cir- 
cumvent wetting problems that was developed for brazing zirconia 
at low temperatures is being applied to brazing silicon nitride. The 
emphasis of this activity during FY 1990 was on (1) high tempera- 
ture brazing of titanium-vapor-coated silicon nitride, (2) correlation 
braze joint microstructures with strength data to identity factors 
controlling joint strength, and (3) developing a method of calibrat- 
ing the indentation fracture technique to determine the accuracy of 
residual stresses measurements in ceramic-to-metal joints. Techni- 
cal progress to date is described. 


23482 (ORNL/TM—11719, pp. 233-240) Analytical and exper- 
imental evaluation of joining silicon nitride to metal and silicon 
carbide to metal for advanced heat engine applications. Kang, 
S. Oak Ridge Nationa! Lab., TN (USA). Dec 1990. DOE Contract 
AC05-840R21400. In Ceramic technology for advanced heat en- 
gines project. Semiannual progress report, April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 
The goal of Phase 1 is to demonstrate analytical tools for use in 
designing ceramic-to-metal joints, including the strain response of 
joints as a function of the mechanical and physical properties of 
the ceramic and metal, the materials used in producing the joint, 
the geometry of the joint, externally imposed stresses both of a 
mechanical and thermal nature, temperature, and the effects of 
joints exposed for long times at high temperatures in an oxidizing 
(heat engine) atmosphere. The maximum temperature of interest 
for application of silicon carbide to metal and silicon nitride to 
metal-containing joints is 950°C. THe goal of Phase 2 is to opti- 
mize materials systems and joint designs, building on the results of 
Phase 1. The anticipated environment will be oxidizing and will 
have joint temperatures of up to 950°C. Improved joint materials 
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systems shall be developed to optimize the combination of compet- 
ing properties which include ductility, yield strength, and creep 
resistance. The effect of each of these properties on joint pertor- 
mance shall be examined using the FEM model. Finally, a 
mechanical testing program shall be carried out to confirm the ef- 
fectiveness of the modeling program. This shall include torsion 
tests, thermal and mechanical fatigue, and creep testing. The pa- 
per describes studies in design criteria/stress analysis; analysis of 
shrink fit; and brazing alloy development, including Ni-based alloys, 
coatings materials development, and reactions between Ti- and Zr- 
coated SigN, with Pd-containing brazes. 


23483 (ORNL/TM—11719, pp. 241-264) Analytical and exper- 
imental evaluation of joining silicon carbide to silicon carbide 
and silicon nitride to silicon nitride for advanced heat engine 
applications. Rossi, G.A.; Foley, M.R.; Sundberg, G.L.; Wu, F.J.; 
Wade, J.A. Oak Ridge National Lab., TN (USA). Dec 1990. DOE 
Contract AC05-840R21400. In Ceramic technology for advanced 
heat engines project. Semiannual progress report, April 1990- 
September 1990. 462p. Order Number DE91010451. Source: 
OSTI; NTIS. 

The purpose of this program is to develop techniques for produc- 
ing reliable ceramic-ceramic joints and analytical modeling to 
predict the performance of the joints under a variety of environ- 
mental and mechanical loading conditions including high 
temperature, oxidizing atmospheres. The ceramic materials under 
consideration are silicon nitride and silicon carbide. The joining ap- 
proach for silicon nitride is based on the ASEA hot isostatic 
pressing process while the plan is to co-sinter silicon carbide green 
forms together. These joining methods were selected to produce 
joints which exhibit the minimum possible deviation in properties 
from those of the parent ceramic materials. Analytical models will 
be experimentally verified by measurements on experimental size 
and scale-up joints produced as part of this work. Technical 
progress is described for the following: tensile test on joined cylin- 
drical specimens; creep testing; fast fracture testing; fast fracture of 
joined MOR bars, microprobe analysis of joint in NCX-5100 and 
NCX-4500, fast fracture modeling, and creep modeling. 


23484 (ORNL/TM-11719, pp. 267-268) Microstructural mod- 
eling of cracks. Boulet, J.A.M. (Univ. of Tennessee, Knoxville 
(USA)). Oak Ridge National Lab., TN (USA). Dec 1990. DOE Con- 
tract ACO5-840R21400. In Ceramic technology for advanced heat 
engines project. Semiannual progress report, April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 

The goal of the study is to develop mathematical procedures by 
which existing design methodology for brittle fracture could accu- 
rately account for the influence of protrusion interference on 
fracture of cracks with realistic geometry under arbitrary stress 
states. To predict likelihood of fracture in the presence of protru- 
sion interference, a simulation will be developed. The simulation 
will be based on a three-dimensional model of cracks with realistic 
geometry under arbitrary stresses. A survey of existing three- 
dimensional boundary element methods (BEM) revealed that 
efficient numerical analysis of arbitrarily shaped, nonplanar cracks 
can best be achieved using a boundary element method (BEM) 
based on what is referred to as a traction boundary integral equa- 
tion (BIE). The author is in the process of validating the 3-D BEM 
code on a microcomputer. 


23485 (ORNL/TM—11719, pp. 269-272) Studies of dynamic 
contact of ceramics and alloys for advanced heat engines. 
Gaydos, P.A. (Battelle Columbus Laboratories, OH (USA)); 
Dufrane, K.F. Oak Ridge National Lab., TN (USA). Dec 1990. DOE 
Contract AC05-840R21400. In Ceramic technology for advanced 
heat engines project. Semiannual progress report, April 1990- 
September 1990. 462p. Order Number DE91010451. Source: 
OSTI; NTIS. 

The objective of the program is to develop an understanding of 
the friction and wear processes of ceramic interfaces based on ex- 
perimental data. The supporting experiments are to be conducted 
at temperatures to 650 C under reciprocating sliding conditions re- 
producing the loads, speeds, and environment of the ring/cylinder 
interface of advanced engines. The test specimens are to be care- 
fully characterized before and after testing to provide detailed input 
to the model. The results are intended to provide the basis for 





identifying solutions to the tribology problems limiting the develop- 
ment of these engines. The paper describes the apparatus, 
materials being tested, and the design of wear experiments. 


23486 (ORNL/TM—11719, pp. 273-285) Advanced statistical 
concepts of fracture in brittle materials. Johnson, C.A. (General 
Electrical Company, Schenectady, NY (USA)); Tucker, W.T. Oak 
Ridge National Lab., TN (USA). Dec 1990. DOE Contract ACO5- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990-September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

The design and application of reliable load-bearing structural 
components from ceramic materials requires a detailed under- 
standing of the statistical nature of fracture in brittle materials. The 
overall objective of this program is to advance the current under- 
standing of fracture statistics, especially in the following four areas: 
Optimum testing plans and data analysis techniques; Conse- 
quences of time-dependent crack growth on the evolution of initial 
flaw distributions; Confidence and tolerance bounds on predictions 
that use the Weibull distribution function; and Strength distributions 
in multiaxial stress fields. The studies are being carried out largely 
by analytical and computer simulation techniques. Actual fracture 
data are then used as appropriate to confirm and demonstrate the 
resulting data analysis techniques. Work performed during this 
reporting period includes continuing effort in two areas: Bias cor- 
rection using bootstrap simulation and probabilistic strength 
analysis in multtiaxial stress states. The following sections describe 
recent progress in each. 


23487 (ORNL/TM-11719, pp. 289-296) Microstructural anal- 
ysis of structural ceramics. Hockey, B.J. (National Institute of 
Standards and Technology, Gaithersburg, MD (USA)); Wiederhorn, 
S.M. Oak Ridge National Lab., TN (USA). Dec 1990. DOE Contract 
AC05-840R21400. In Ceramic technology for advanced heat en- 
gines project. Semiannual progress report, April 1990-—September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 

The objective of this part of the program is to identify mecha- 
nisms of failure in structural ceramics subjected to mechanical 
loads at elevated test temperatures. In this project, the creep and 
creep-rupture behavior of several ceramic materials will be corre- 
lated with microstructural damage that occurs as a function of 
creep strain and rupture time. Materials to be studied include: 
SiAION; hot-pressed silicon nitride; sintered silicon carbide. During 
the past six months, microstructural characterization studies were 
initiated on Norton NT-154, HIP’ed silicon nitride to provide a basis 
for explaining the tensile creep behavior of this material. To date, 
the results of this study indicate that the relatively high resistance 
to creep deformation and the long-term transient behavior exhibited 
by this material relates to both the interlocked, composite-like 
B-SigNg grain structure and to changes in the amount and compo- 
sition of retained intergranular glass. As a consequence of these 
microstructural properties, simple interfacial grain boundary sliding 
is inhibited and grain-to-grain contact occurs so that continued de- 
formation requires diffusional transport or limited dislocation activity 
within the SigsN, grains. As a further consequence, cavity growth 
along the interphase interfaces to form full-facet, crack-like cavities 
is also inhibited. Instead, distributions of isolated, ellipsoidal cavi- 
ties, having dimensions exceeding the interfacial separations, are 
preferentially produced on tensile oriented boundaries. As these 
cavities show little evidence for interactive growth, it appears that 
rupture is determined by the density of cavities produced. 


23488 (ORNL/TM-11719, pp. 297-301) Microstructural char- 
acterization. More, K.L. (Oak Ridge National Laboratory, TN 
(USA)). Oak Ridge National Lab., TN (USA). Dec 1990. DOE Con- 
tract ACO5-840R21400. In Ceramic technology for advanced heat 
engines project. Semiannual progress report, April 1990—September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 
The objective of the research is to use analytical and high reso- 
lution electron microscopy to characterize the microstructure of a 
SiC whisker reinforced SigN, ceramic composite before and after 
creep deformation. The material under investigation is a hot- 
pressed SiC whisker-reinforced Si,N, containing 30 vol% SiC 
whiskers and 1.5 wt.% AlO3z and 6.0 wt.% Y2O3 intentionally 
added as sintering aids. Constant compressive stress creep experi- 
ments were conducted in both a continuously purified 0.11 MPa 
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flowing nitrogen atmosphere and in air in the temperature and 
stress ranges of 1,470-1,720 K and 50-350 MPa, respectively. 
Transmission electron microscopy (TEM), scanning electron mi- 
croscopy (SEM), and x-ray diffraction (XRD) techniques have been 
used to characterize the microstructure of the composite prior to 
and after creep deformation. Results of the creep experiments and 
subsequent TEM SEM characterization were reported in the previ- 
ous report. Work in the second half of 1990 has focussed on 
finishing the characterization of the composite crept in nitrogen and 
starting the characterization of the compressive creep behavior of 
the composite in air as well as the creep deformation of the same 
material in four-point bending in air. 


23489 (ORNL/TM—-11719, pp. 302-306) Project database. 
Keyes, B.L. (Oak Ridge National Laboratory, TN (USA)). Oak 
Ridge National Lab., TN (USA). Dec 1990. DOE Contract ACO5- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990-—September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

The objective of this task is to develop a comprehensive com- 
puter database containing the experimental data on properties of 
ceramic materials generated in the total effort. This computer sys- 
tem should provide a convenient and efficient mechanism for the 
compilation and distribution of the large amoutns of data involved. 
The database will be available in electronic form to all project par- 
ticipants. In addition, periodic hard copy summaries of the data, 
including graphical representation and tabulation of raw data, will 
be issued to provide convenient information sources for project 
participants. The database now contains 6,093 test results on over 
360 different batches of ceramic materials. Approximately 48% of 
these are on zirconia-based ceramics, 7% are on silicon carbides, 
22% are on silicon nitrides, 6% are on whisker-reinforced silicon 
nitrides, 15% are on alumina-based ceramics (including whisker- 
reinforced aluminas and mullites), and 2% are on other ceramics. 
Table 1 gives a detailed breakdown by material class of the data 
stored in the system. 


23490 (ORNU/TM-11719, pp. 307) Characterization of 
transtormation-toughened ceramics. Swab, J.J. (U.S. Army Ma- 
terials Technology Laboratory, Watertown, MA (USA)). Oak Ridge 
National Lab., TN (USA). Dec 1990. DOE Contract ACO05- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990-—September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

The objectives of this project are to evaluate and characterize 
toughened ceramic matrix composite (CMC) materials for potential 
high temperature structural applications. At the present time 
four-point flexure testing is being used to determine the high tem- 
perature performance of these CMCs. However, a related in-house 
program to develop a tensile test for CMC materials is underway. 
Once this test has been developed and refined both techniques will 
be used to provide a more comprehensive characterization of CMC 
materials at elevated temperatures. The project has not begun be- 


cause funding is not in place. 


23491 (ORNL/TM-11719, pp. 308-314) Fracture behavior of 
toughened ceramics. Lin, H.T. (Oak Ridge National Laboratory, 
TN (USA)); Becher, P.F.; Warwick, W.H. Oak Ridge National Lab., 
TN (USA). Dec 1990. DOE Contract AC05-840R21400. in Ceramic 
technology for advanced heat engines project. Semiannual 
progress report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

Ceramic composites, such as fiber and whisker-reinforced ce- 
ramics, particulate phase composites, and ceramics with elongated 
grain structures, offer important advantages for heat engine appli- 
cations. Previous studies show that these materials often exhibit 
substantial improvements in damage, thermal shock and slow 
crack growth resistances. However, design of such systems must 
also consider those factors influencing their performance at ele- 
vated temperatures. In response to these needs, studies are 
conducted to determine the mechanical properties, e.g., creep, de- 
layed failure, strength, and toughness at elevated temperatures for 
these toughened ceramics. Particular emphasis is placed on under- 
standing how microstructure and composition influence the 
mechanical performance at elevated temperatures and the stability 
of these properties for extended periods at these temperatures. 
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The knowledge gained from these studies provide input on how to 
modify materials to optimize their mechanical properties for the 
temperature ranges of interest. Over the past six months, the re- 
search efforts were primarily directed to (1) the understanding of 
the creep controlling mechanisms of alumina composites reinforced 
with 30 and 50 vol % SiC whiskers, and (2) the study of the creep 
behavior of silicon nitride ceramics containing elongated grain 
structures obtained from Allied Signal. Results to date are given. 


23492 (ORNLU/TM-11719, pp. 315-331) Cyclic fatigue of 
toughened ceramics. Liu, K.C. (Oak Ridge National Laboratory, 
TN (USA)); Ding, J.L.; Pih, H.; Stevens, C.O.; Brinkman, C.R. Oak 
Ridge National Lab., TN (USA). Dec 1990. DOE Contract ACO5- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990—September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

The objective of this task is to develop, design, fabricate, and 
demonstrate the capability to perform tension-tension dynamic fa- 
tigue testing on a uniaxially loaded ceramic specimen at elevated 
temperatures. Three areas of research have been identified as the 
main thrust of this task: (1) design, fabrication, and demonstration 
of a load train column which truly aligns with the line of specimen 
loading; (2) development of a simple specimen grip that can effec- 
tively link the load train and test specimen without complicating the 
specimen geometry and, hence, minimize the cost of the test spec- 
imen; and (3) design and analysis of a specimen for tensile cyclic 
fatigue testing. Technical progress is reported for cyclic fatigue be- 
havior of SiC and thermally aged NT-154 SigN4, creep testing and 
creep behavior of NT-154 SigN, and GN-10 SigN,. Information ob- 
tained from recent tests in cyclic fatigue suggests that fatigue 
resistance of SizN, at high temperature may be enhanced by ap- 
propriate thermal aging, which appears to be as effective as or 
superior to the method by precoaxing. Similarly, the fatigue 
strength of SiC at 1,300°C may also be enhanced by precoaxing 
at low stresses. 


23493 (ORNL/TM—11719, pp. 332-340) Rotor data base 
eration. Ferber, M.K. (Oak Ridge National Laboratory, TN (USA)); 


Jenkins, M.; Martin, R.L. Oak Ridge National Lab., TN (USA). Dec 
1990. DOE Contract AC05-840R21400. In Ceramic technology for 
advanced heat engines project. Semiannual progress report, April 


1990-September 1990. 462p. Order Number DE91010451. 
Source: OSTI; NTIS. 

The goal of the proposed research program is to systematically 
study the tensile strength of a silicon nitride ceramic as a function 
of temperature and time in an air environment. initial tests will be 
aimed at measuring the statistical parameters characterizing the 
strength distribution of three samples types (two tensile specimens 
and one flexure specimen). The resulting data will be used to ex- 
amine the applicability of current statistical models as well as 
sample geometries for determining the strength distribution. In the 
second phase of testing, stress rupture data will be generated by 
measuring fatigue life at a constant stress. The time-dependent de- 
formation will also be monitored during testing so that the extent of 
high-temperature creep may be ascertained. Tested samples will 
be thoroughly characterized using established ceramographic, 
SEM, and TEM techniques. A major goal of this effort will be to 
better understand the microstrucutral aspects of high-temperature 
failure including: extent of slow crack growth; evolution of 
cavitation-induced damage and fracture; transition between brittle 
crack extension and cavitation-induced growth; and crack blunting. 
The resulting stress rupture data will be used to examine the appli- 
cability of a generalized fatigue-lite (slow crack growth) model. If 
necessary, model refinements will be implemented to account for 
both crack blunting and creep damage effects. Insights obtained 
from the characterization studies will be crucial for this modification 
process. Once a satisfactory model is developed, separate stress- 
rupture (confirmatory) experiments will be performed to examine 
the model's predictive capability. Consequently, the data for com- 
ponent utilization in automotive gas turbines, but also facilitate the 
development of a design methodology for high-temperature struc- 
tural ceramics. 


23494 (ORNL/TM-11719, pp. 341-364) Toughened ceramics 
lite prediction. Salem, J.A. (NASA Lewis Research Center, Cleve- 
land, OH (USA)); Choi, S.R. Oak Ridge National Lab., TN (USA). 
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Dec 1990. DOE Contract ACO05-840R21400. In Ceramic technol- 
ogy for advanced heat engines project. Semiannual progress 
report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

The purpose of this research is to understnd the room tempera- 
ture and high temperature (1,370°C) behavior of in situ and 
SiC-whisker toughened ceramics as the basis for developing a life 
prediction methodology. A major objective is to understand the re- 
lationship between microstructure and the mechanical behavior 
within the bounds of a limited number of materials. A second major 
objective is to determine the behavior as a function of time and 
temperature. Specifically, the room temperature and elevated tem- 
perature strength and reliability, the fracture toughness, slow crack 
growth and the creep behavior will be determined for the as- 
manufactured material. The same properties will also be evaluated 
after long-time exposure to various high temperature isothermal 
and cyclic environments. These results will provide input for paral- 
lel materials development and design methodology programs. 
Resultant design codes will be verified. The mechanical characteri- 
zation of a whisker reinforced silicon nitride and a_ similar 
monolithic were completed. Previously reported results on strength, 
toughness, and oxidation are included along with unreported mea- 
surements of dynamic fatigue, creep, crack growth resistance, and 
fractographic analysis. 


23495 (ORNL/TM-11719, pp. 365-372) Life prediction 
methodology. Vaccari, D.L. (General Motors Corp., Indianapolis, 
IN (USA)); Khandelwal, P.K. Oak Ridge National Lab., TN (USA). 
Dec 1990. DOE Contract ACO05-840R21400. In Ceramic technol- 
ogy for advanced heat engines project. Semiannual progress 
report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

The objective of this project is to develop and demonstrate the 
necessary nondestructive examination (NDE) technology, materials 
data base, and design methodology for predicting useful lite of 
structural ceramic components of advanced heat engines. The an- 
alytical methodology will be demonstrated through confirmatory 
testing of ceramic components subject to thermal-mechanical 
loading conditions similar to those anticipated to occur in actual ve- 
hicular service. The project addresses fast fracture, slow crack 
growth, creep, and oxidation failure modes. A total of 20 PY6 MOR 
bars have now been tested at room temperature. The average fail- 
ure strength was 771.4 MPa (111.9 ksi) with a standard deviation 
of 118.9 MPa (17.2 ksi). Preliminary fractographic analysis indi- 
cates most failures originated on the surface tensile testing of the 
PY6 material has begun and preliminary results of these tests are 
also included. 


23496 (ORNL/TM-11719, pp. 373-381) Lite prediction 
methodology. Comfort, A.; Cuccio, J.; Fang, H. Oak Ridge 
National Lab., TN (USA). Dec 1990. DOE Contract ACO5- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990—September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS 

Garrett Auxiliary Power Division (GAPD) has defined a program 
to develop the methodology required to adequately predict the use- 
ful life of ceramic components used in advanced heat engines. 
GAPD's approach to ceramic lite prediction consists of comprehen- 
sive testing of various specimen geometries under both uniaxial 
and multiaxial loads at different environmental conditions to deter- 
mine the strength-controlling flaw distributions and to identify 
various failure mechanisms. This information will be used to de- 
velop the flaw distribution statistical models and material behavior 
models for fst fracture, slow crack growth, creep deformation, and 
oxidation. As sub-routines, these models will be integrated with 
stress and thermal analyses into a failure risk integration analytical 
tool to predict the life of ceramic components. The methodology 
developed will be verified (for completeness and accuracy) by ana- 
lytically predicting the life of several ceramic components and 
testing these components under stress and temperature conditions 
encountered in ceramic turbine engines. Technical highlights of the 
following studies are described: material testing and analysis; data 
analysis and methodology development; NDE methods develop- 
ment and application. 





23497 (ORNL/TM-11719, pp. 382-390) Environmental ef- 
fects in toughened ceramics. Hecht, N.L. (Univ. of Dayton, OH 
(USA)). Oak Ridge National Lab., TN (USA). Dec 1990. DOE Con- 
tract ACO05-840R21400. In Ceramic technology for advanced heat 
engines project. Semiannual progress report, April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 
Since December 1984, the University of Dayton has been 
involved in a three-phase project to investigate the effects of envi- 
ronment on the mechanical behavior of commercially available 
ceramics being considered for heat engine applications. In the first 
phase of this project, the effects of environment on the mechanical 
behavior of transformation-toughened ZrO2 ceramics were investi- 
gated. In the second phase, two SisN, ceramics (GTE PY6 and 
Norton/TRW XL144) and one SiC ceramic (Hexoloy SA) were eval- 
uated. In the third phase, the tensile, flexural, and fatigue strength 
of 10 SiC and SigN, ceramics were evaluated at temperatures 
ranging from 20°C to 1,400°C. Microstructure, chemistry, and 
physical properties were also investigated. During the past six 
months (April 1990 through September 1990), evaluations of one 
SiC and two SizN, ceramics were conducted. The tensile and flex- 
ural dynamic fatigue was evaluated at 20°C and 1,300°C for 
Nortor/TRW NT-154 SigN,. In addition, the effects of oxidation at 
1,300°C on the flexural strength were investigated. Tensile cyclic 
fatigue of Carborum Hexoloy SA SiC and NT-154 SisN, at 
1,300°C was also measured using loads of 200-400 MPa. During 
this reporting period evaluation of Garrett's GN-10 SizN, was also 
initiated. Experimental procedures and results are reported. 


23498 (ORNL/TM-11719, pp. 391-395) Low heat rejection 
diesel coupon tests. Brinkman, C.R. (Oak Ridge National Labora- 
tory, TN (USA)); Graves, R.L.; West, B.H.; Liu, K.C. Oak Ridge 
National Lab., TN (USA). Dec 1990. DOE Contract AC05- 
840R21400. In Ceramic technology for advanced heat engines 
project. Semiannual progress report, April 1990—September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

The objective of this task is to expose various structural ceram- 
ics to conditions found in small diesel engines. Commercially 
available ceramics, as well as new candidate monolithic and 
whisker-toughened ceramics, will be fabricated into small MOR 
bars, nondestructively examined, and exposed to a variety of oper- 
ating conditions within small diesel engines. Subsequent to 
exposure, the bars will be nondestructively and destructively exam- 
ined and the results compared to an unexposed data base. The 
paper describes results of engine combustion chamber tempera- 
ture measurements and gives results of four-point bend rupture 
tests on Norton NT-154 silicon nitride for the unexposed control 
and the engine exposed material. 


23499 (ORNL/TM-11719, pp. 396-403) Testing and evalua- 
tion of advanced ceramics at high temperature in uniaxial 
tension. Sankar, J. (North Carolina Agricultural and Technical 
State Univ., Greensboro (USA)); Kelkar, A.D.; Avva, V.S.; Gao, 
Jun. Oak Ridge National Lab., TN (USA). Dec 1990. DOE Contract 
AC05-840R21400. In Ceramic technology for advanced heat en- 
gines project. Semiannual progress report, April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 

The purpose of this effort will be to test and evaluate advanced 
ceramic materials at temperatures up to 1,500°C in uniaxial ten- 
sion. Testing may include fast fracture strengths, stepped static 
fatigue strength along with analysis of fracture surfaces by scan- 
ning electron microscope. During the reporting period, creep tests 
were completed on GTE SNW-1000 (Si,N,4) specimens at temper- 
atures of 1,200C and 1,100C. Strain versus time for all the five 
specimens tested at 1,200 C and 1,100C are given in tables. Fig- 
ures show the polished and unetched microstructure of the creep 
tested specimen. Initial observation indicates that the pores are 
larger in size than the average pore sizes in specimens untested 
and tested in tension at various temperatures previously. The 
fracture surface under high magnification shows evidence of inter- 
granular fracture mode. 


23500 (ORNL/TM—11719, pp. 404-409) Standard tensile test 
development. Wiederhorn, S.M. (National Institute of Standards 
and Technology, Gaithersburg, MD (USA)); Cranmer, D.C.; Kauff- 
man, D.; Roberts, D.E. Oak Ridge National Lab., TN (USA). Dec 
1990. DOE Contract ACO5-840R21400. In Ceramic technology for 
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advanced heat engines project. Semiannual progress report, April 
1990-September 1990. 462p. Order Number DE91010451. 
Source: OSTI; NTIS. 

This project is concerned with the development of test equipment 
and test procedures for measuring the tensile strength and creep 
resistance of ceramic materials at elevated temperatures. Inexpen- 
sive techniques for measuring the creep behavior and strength of 
structural ceramics are being developed and will be used to char- 
acterize the mechanical behavior of these materials. The test 
methods will use self-aligning fixtures, and simple grinding tech- 
niques for specimen preparation. Creep data obtained with tensile 
test techniques will be compared with data obtained using flexure 
and compressive creep techniques. The ultimate goal of the project 
is to assist in the development of a data base and a test methodol- 
ogy for the structural design of heat engines for vehicular 
applications. During the past six months, the creep and creep rup- 
ture behavior of silicon nitride was studied as a function of applied 
tensile stress and temperature. Two commercial grades of material 
are being investigated: Norto/TRW NT-154, and Allied-Signal GN- 
10. The creep and creep rupture behavior of these materials are 
being characterized in tension and compression and a data base is 
being obtained to compare materials manufactured by different 
companies. This report presents data collected on both materials. 


23501 (ORNL/TM-11719, pp. 410-412) Development of a 
fracture toughness microprobe. Pharr, G.M. (Rice Univ., Hous- 
ton, TX (USA)); Harding, D.S. Oak Ridge National Lab., TN (USA). 
Dec 1990. DOE Contract AC05-840R21400. In\ Ceramic technol- 
ogy for advanced heat engines project. Semiannual progress 
report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

The objective of this study is to develop a technique for measur- 
ing fracture toughness in thin films and small volumes on a 
spatially resolved basis using the Mechanical Properties Micro- 
probe at ORNL (MPM or Nanoindenter). The MPM is currently 
used to measure both hardness and elastic modulus with a spatial 
resolution of better than 14m. Once developed, the technique will 
be useful in probing toughness at the scale of the microstructure 
and thus in establishing important relations between microstructure 
and fracture behavior. The method the authors are pursuing is 
based on the cracking which occurs when brittle materials are in- 
dented by a sharp indenter, such as a Vickers diamond. To date, 
the indentation cracking method has been applied to indents 
which, by MPM standards, are fairly large. The main issue the au- 
thors have addressed during this period concerns the fact there 
are often well defined loads below which indentation cracking does 
not occur. For example, for a Vickers indenter, cracking threshokds 
in most ceramics are about 25 gms or more. Since the indents as- 
sociated with these loads are relatively large (several microns 
wide), cracking thresholds place severe restrictions on the spatial 
resolution which can potentially be achieved. The approach used 
to overcome this is discussed. 


23502 (ORNL/TM—11719, pp. 413-419) Nondestructive char- 
acterization. McGuire, D.J. (Oak Ridge National Laboratory, TN 
(USA)). Oak Ridge National Lab., TN (USA). Dec 1990. DOE Con- 
tract AC05-840R21400. In Ceramic technology for advanced heat 
engines project. Semiannual progress report, April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 

The purpose of this program is to conduct nondestructive evalua- 
tion (NDE) development directed at identifying approaches for 
quantitative determination of conditions (including both properties 
and flaws) in ceramics that affect the structural performance. 
Those materials that have been seriously considered for applica- 
tion in advanced heat engines are all brittle materials whose 
fracture is affected by structural features whose dimensions are on 
the order of the dimensions of their microstructure. This work 
seeks to characterize those features using high-frequency ultrason- 
ics and radiography to detect, size, and locate critical flaws and to 
measure nondestructively the elastic properties of the host mate- 
rial. Technical progress in both methods is described. 


23503 (ORNL/TM—-11719, pp. 420) NDE standards for 
advanced ceramics. McClung, R.W. (Oak Ridge National Labora- 
tory, TN (USA)). Oak Ridge National Lab., TN (USA). Dec 1990. 


ERA Vol. 16, No. 9 171 





36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


DOE Contract AC05-840R21400. In Ceramic technology for ad- 
vanced heat engines project. Semiannual progress report, April 
1990—September 1990. 462p. Order Number DE91010451. 
Source: OSTI; NTIS. 

The development of standards is important for the establishment 
of reliability and acceptance of advanced structural materials. A 
new committee, C-28, on Advanced Ceramics, has been organized 
in the American Society for Testing and Materials (ASTM) to ad- 
dress this issue. One of the activities of the C-28 committee is 
nondestructive examination (NDE). The Task Group on NDE is re- 
viewing existing standards on NDE (primarily developed for metals) 
to determine potential applicability for ceramics. Use of existing or 
modified standards is more efficient than generation of new docu- 
ments and will assure the input of a large body of NDE expertise. 
To date, twenty-six NDE standards have been reviewed in detail 
with recommendations made to ASTM Committee E-7 tor modifica- 
tions. Successful action is complete on thirteen documents; E-7 
balloting action is in progress on eight items; the others require ac- 
tion by C-28. Another advisory C-28 (Task Group on NDE) ballot is 
in progress for detailed review on five additional E-7 standards. An 
NDE advisory ballot approved a table of ultrasonic velocities in 
typical ceramic materials. After minor corrections, this will be sub- 
mitted to E-7 for incorporation in an existing NDE standard. A 
document on fabrication of seeded voids in pressureless sintered 
ceramics is being ballioted in C-28 at the subcommittee level’ A 
guideline document that describes available approved standards 
and their applicability for examination of ceramics is being balloted 
at both subcommittee and committee levels of C-28. 


23504 (ORNL/TM-11719, pp. 421-426) X-ray computed to- 
mographic imaging. Gopalsami, N. (Argonne National Laboratory, 
IL (USA)); Luethi, T. Oak Ridge National Lab., TN (USA). Dec 
1990. DOE Contract ACO5-840R21400. In Ceramic technology for 
advanced heat engines project. Semiannual progress report, April 
1990-September 1990. 462p. Order Number DE91010451. 
Source: OSTI; NTIS. 

The objective of this program is to develop X-ray computed to- 
mographic (CT) imaging technology for application to structural 
ceramic materials. This technique has the potential for mapping 
short-range (<5 mm) and long-range (>5 mm) density variations 
(to perhaps 0.5-1%), detecting and sizing high- and low-density in- 
clusions, and detecting and sizing (within limits) cracks in 
green-state and densified ceramics. CT imaging is capable of inter- 
rogating the full volume of a component and is noncontacting. It is 
aiso relatively insensitive to part shape and thus can be used to in- 
spect components with complex shapes, such as_ turbocharger 
rotors, rotor shrouds, and large individual turbine blades. During 
the current reporting period, the authors continued to assess the 
accuracy of X-ray CT to measure density variations in complex 
shaped ceramic parts. Two of the new Si3N, injection-molded 
phantoms (turbocharger rotors) received last period were used as 
the test specimens. 


23505 (ORNL/TM-11719, pp. 427-428) Nuclear magnetic 
resonance imaging. Gopalsami, N. (Argonne Nationa! Laboratory, 
IL (USA)); Dieckman, S.L.; Ellingson, W.A.; Botto, R.E.; Yeh, H.; 
Pollinger, J.P. Oak Ridge National Lab., TN (USA). Dec 1990. 
DOE Contract AC05-840R21400. In Ceramic technology for ad- 
vanced heat engines project. Semiannual progress report, April 
1990—September 1990. 462p. Order Number DE91010451. 
Source: OSTI; NTIS. 

The objectives of this program are to: utilize NMR imaging tech- 
niques developed at ANL to study the distribution of whiskers and 
other possible variations in composite greenstate (as cast) billets; 
perform 3-D X-ray (in a related activity) and optical microscopic 
analysis (to be performed by Garrett Ceramic Components a Divi- 
sion of Allied Signal Corp.) of the composite billets; correlate the 
results obtained from the NMR imaging techniques with those ob- 
tained from both the 3-D X-ray and the optical microscopy. This 
paper reports on technical highlights from NMR studies. 


23506 (ORNL/TM-11719, pp. 455) Technology transfer. 
Johnson, D.R. (Oak Ridge National Laboratory, TN (USA)). Oak 
Ridge National Lab., TN (USA). Dec 1990. DOE Contract ACO5- 
840R21400. In Ceramic technology for advanced heat engines 
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project. Semiannual progress report, April 1990—September 1990. 
462p. Order Number DE91010451. Source: OSTI; NTIS. 

Technology transfer in the Ceramic Technology Project is accom- 
plished by a number of mechanisms including the following: Trade 
Shows, Newsletter, Reports, Direct Assistance; Workshops, and In- 
ternational Cooperation. Each is briefly described. 


23507 (ORNL/TM-11719, pp. 457-459) IEA Annex 2 manage- 
ment. Tennery, V.J. (Oak Ridge National Laboratory, TN (USA)). 
Oak Ridge National Lab., TN (USA). Dec 1990. DOE Contract 
AC05-840R21400. In Ceramic technology for advanced heat en- 
gines project. Semiannual progress report, April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 
The purpose of this task is to organize, assist, and facilitate in- 
ternational research cooperation on the chracterization of advanced 
structural ceramic materials. A major objective of this research is 
the evolution of measurement standards. This task, which is man- 
aged in the United States by ORNL, now includes a formal IEA 
Annex agreement identified as Annex 2 between the United States, 
the Federal Republic of Germany, Sweden, and Japan. The 
original annex included four subtasks, including: (1) information ex- 
change, (2) ceramic powder characterization, (3) ceramic chemical 
and physical characterization, and (4) ceramic mechanical property 
measurements. The research in Subtasks 2, 3, and 4 is now 
completed. For the new Subtasks 5 and 6, there are 35 and 45 lab- 
oratories participating, respectively. During CY 1990, agreements 
have been reached for Japan to join the Annex, and for research 
in two new subtasks to be initiated. These include, Subtask 5, Ten- 
sile and Flexural Properties of Ceramics; and Subtask 6, Advanced 
Ceramic Powder Characterization. The next IEA Annex 2 Executive 
Committee meeting will be held at Cocoa Beach, Florida, during 
the American Ceramic Society's Engineering Ceramics Division 
15th Annual Conference on Composites and Advanced Ceramics 
meeting (January 17, 1991). Further work has been done in this 
period toward finalizing the draft of the new amendment to this an- 
nex for final formal signature by representatives of the participating 
countries. The final version of the Amendment to Annex 2 (dated 
August 30, 1990) was received on September 6 from Dr. L. 
Boesch. Technical progress is reported on subtasks 2, 5, and 6. 


23508 (ORNL/TM-11719, pp. 460-462) Characterization of 
ceramic powders. Malghan, S.G. (National Institute of Standards 
and Technology, Gaithersburg, MD (USA)); Lum, L.-S.; Kelly, J.F.; 
Hsu, S.M. Oak Ridge National Lab., TN (USA). Dec 1990. DOE 
Contract AC05-840R21400. In Ceramic technology for advanced 
heat engines project. Semiannual progress report, April 1990- 
September 1990. 462p. Order Number DE91010451. Source: 
OSTI; NTIS. 

The objectives of the NIST program are (1) to assist with the 
division and distribution of five ceramic starting powders for an in- 
ternational round-robin on powder characterization; (2) to provide 
reliable data on physical (dimensional), chemical and phase 
reliable data on physical (dimensional), chemical and phase char- 
acteristics of powders; and (3) to conduct statistical assessment, 
analysis and modeling of round-robin data. This program is di- 
rected toward a critical assessment of powder characterization 
methodology and toward establishment of a basis for the evalua- 
tion of fine powder precursors for ceramic processing. This work 
will examine and compare by a varieiy of statistical means the vari- 
ous measurement methodologies employed in the round-robin and 
the correlations among the various parameters and characteristics 
evaluated. The results of the round-robin are expected to provide 
the basis for identifying measurements for which Standard Reter- 
ence Materials are needed and to provide property and statistical 
data which will serve the development of internationally accepted 
standards. The technical progress covered in this report includes 
description of work on finalization of powder properties for evalua- 
tion, development of tightened procedures, distribution of powders 
amples and procedures, and data collection. 


23509 (PNL-SA-19418) Computer modeling of ceramic 
melters to assess impacts of process and design variables on 
pertormance. Eyler, L.L.; Elliott, M.L.; Lessor, D.L.; Lowery, P.S. 
Pacific Northwest Lab., Richland, WA (USA). May 1991. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-9104261-4: 5. international symposium 





on ceramics in nuclear and hazardous waste management, Cincin- 
nati, OH (USA), 29 Apr - 3 may 1991). Order Number 
DE91013668. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of numerical modeling of the melt pool of high-level liq- 
uid waste vitrification melters which demonstrate impact of design 
variables are presented. They are in support of programs to evalu- 
ate melter operation characteristics and performance. Included are 
investigations into power skewing and alternating current electric 
field phase angle in a dual electrode pair reference design. Power 
skewing, the ratio of upper-to-lower electrode pair power, can lead 
to stratification which may enhance heating of the cold cap re- 
gions, but may also enhance development of a sludge layer. 
Phase angle between alternating current fields affects joule heat 
and temperature fields. In a_ three-electrode, sloped-bottom 
advanced design, bimodal convective stability is investigated to as- 
sess impact of perturbations. Electrode cooling and asymmetries of 
the cold cap and exterior boundaries can affect melt convective 
pattern which in turn may impact mixing uniformity, cold cap heat 
transfer, and development of sludge layers. 8 refs., 9 figs. 


23510 (PNL-SA-19422) Amorphization in Gd,Ti,0, and 
CaZrTi20, irradiated with 3 meV argon ions. Weber, W.J.; Hess, 
N.J.; Maupin, G.D. Pacific Northwest Lab., Richland, WA (USA). 
Jun 1991. 17p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO6-76RL01830. (CONF-910646—1: 6. conference 
on radiation effects in insulators, Weimar (Germany, F.R.), 24-28 
Jun 1991). Order Number DE91014857. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Irradiation of Gd2TizO7 and CaZrTi207 with 3 MeV Ar’ ions re- 
sults in the simultaneous expansion of the unit-cell volume and 
radiation-induced amorphization. The damage cross-sections for 
amorphization, which were determined by X-ray diffraction, are 
0.023 nm? and 0.014 nm*, respectively. The damage cross- 
sections are relatively low and suggest some inherent resistance of 
these structures to amorphization, in agreement with previous stud- 
ies. Transmission electron microscopy and electron diffraction 
confirmed the amorphous character of both materials at high flu- 
ences. Raman spectroscopy indicated a decrease in scattered 
intensity with ion fluence for the Raman-active vibrational modes of 
GdoTi207 and CaZrTi2O7. In the case of GdoTi207, increases in 
both linewidth and wavenumber with ion fluence also were ob- 
served. 25 refs., 5 figs. 


23511 (SAND-90-0846C) Beneficial effects of austemper 
post-treatment on tungsten carbide based wear coatings. 
Lenling, W.J. (Fisher-Barton, Inc., Watertown, WI (USA)); Smith, 
M.F.; Henfling, J.A. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-900520-5: 3. na- 
tional thermal spray conference and exposition, Long Beach, CA 
(USA), 21-24 May 1990). Order Number DE91013260. Source: 
OSTI; NTIS; GPO Dep. 

A post-deposition austemper heat treatment has been found to 
have several beneficial effects on the properties of plasma 
sprayed, tungsten carbide-based wear coatings. Four different 
tungsten carbide-based coatings were plasma spray deposited 
onto AIS! 5150 steel substrates and then heat treated using an 
austemper process. Compared to the as-deposited condition, x-ray 
analyses indicated that the percentage of the desirable WC phase 
was increased by the heat treatment, while the less desirable W2C 
and other complex carbide phases were eliminated. Microscopic in- 
spection of polished metallographic section showed a change in 
the coating/substrate bonding mechanism from mechanical to met- 
allurgical bonding after heat treatment, and significant increases in 
coating hardness were also observed. When properly controlled, 
the heat treated coatings exhibited beneficial residual compressive 
stresses to varying degrees. As evidenced by improved perfor- 
mance in bending and impact tests, the heat treatment enhanced 
the durability of the wear coatings. Preliminary abrasive wear test 
results also indicate improved wear performance after the austem- 
per heat treatment. 9 figs., 3 tabs., 6 refs. 


23512 (SAND-91-0039C) Shock-wave properties of high- 
strength ceramics. Grady, D. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 4p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9107105-30: 1991 American Physical Society (APS) conference 
on shock compression of condensed matter, Williamsburg, VA 
(USA), 17-20 Jul 1991). Order Number DE91014105. Source: 
OSTI; NTIS; GPO Dep. 

The shock and release response of a suite of high-strength 
ceramics has been investigated with controlled planar impact meth- 
ods and velocity interferometry diagnostics. The study provides 
Hugoniot, yield and post-yield compressive strength, phase trans- 
formation and tensile spall material properties data for these 
ceramics. 10 refs., 4 figs. 


23513 (SAND-91-0771C) Annealing and structure studies 
on Tl-2223 and Tl-1223 crystals. Morosin, B.; Venturini, E.L.; Gin- 
ley, D.S. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
2p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910736—4: International conference on 
materials and mechanisms of superconductivity, Kanazawa 
(Japan), 22-26 Jul 1991). Order Number DE91014903. Source: 
OSTI; NTIS; GPO Dep. 

Single crystals with nominal stoichiometry TlpCa2BazCu30;9 (TI 
2223) and TiCazBa2Cu3O, (TI-1223) have been annealed in 
flowing oxygen or nitrogen and the complete crystal structure de- 
termined by least-squares refinement of Mo Ka x-ray diffraction 
data. Small atomic displacements are found after the anneals that 
are consistent with a model in which small amounts of TI'* present 
in the Tl-O layer are subsequently reversibly oxidized/reduced dur- 
ing mild oxyger/nitrogen anneals to TI*. Despite substantial 
changes in oxygen content in the TI-O layers with annealing, 
Meissner data show very modest shifts in the superconducting 
transition temperature, suggesting little change in the carrier con- 
centration in the Cu-Oz planes. 2 refs. 


23514 (SAND-91-0773C) Superconducting superoxy- 
genated La,_,Sr,CuO,,;:; Search for phase separation. 
Morosin, B. (Sandia National Labs., Albuquerque, NM (USA)); 
Schirber, J.E.; Voigt, J.A.; Venturini, E.L.; Kwei, G.H.; Goldstone, 
J.A. Sandia National Labs., Albuquerque, NM (USA). [1991]. 2p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910736-5: International conference on 
materials and mechanisms of superconductivity, Kanazawa 
(Japan), 22-26 Jul 1991). Order Number DE91015334. Source: 
OSTI; NTIS; GPO Dep. 

High pressure (2.3 kbar) high temperature (575°C) oxygen an- 
nealed ceramic Laz_,Sr,CuO,,;, with x = 0.1 and 0.16, have been 
studied by high-resolution neutron powder diffraction to determine 
their low temperature structural properties in comparison to 
similarly oxygenated La,CuO,,;. Unlike LapCuO,,;, these Sr- 
containing superconductors show no low temperature phase 
separation. Further, for x = 0.16, the interstitial oxygen appears to 
be located at (1/4, 1/4, z) with z = 0.163(5) and to have a value of 
6 consistent with La; 4Sro.1¢CuO4.019. Such a site is significantly 
displaced away from the interstitial location, (1/4, 1/4, z) with z ~ 
0.25 observed in LagCuO,,,. For x = 0.1, no interstitial oxygen is 
found and 6 = 0.0. 2 refs. 


23515 (UCRL-CR-107094) Preparation of damage resistant 
optical coatings on flat substrates: Final report, Test of the 
high temperature coater for planar substrates. Otto, J. (Schott 
Glaswerke, Mainz (Germany, F.R.)); Kersten, R.T.; Paquet, V.; 
Hochhaus, R. Lawrence Livermore National Lab., CA (USA); Schott 
Glaswerke, Mainz (Germany, F.R.). 14 Jan 1991. 24p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
48. Order Number DE91013588. Source: OSTI; NTIS; GPO Dep. 
A list of all the rugate filters that were made with the planar high 
temperature PICVD coater and shown to LLNL during the visit of 
Otto to Livermore in November 1990 are included. Those samples 
that have been left at LLNL are indicated. The process parameters 
are also added. It was demonstrated that the planar high tempera- 
ture PICVD coater is in principle capable of making high reflectivity 
rugate mirrors. A deposition rate of up to 1.44 m/min was obtained 
and thick layers (475 2) with over 1000 periodes could be made. 
The deposition turns out to be non-uniform across the substrate 
with respect to reflectivity, band shape, peak width and film thick- 
ness. There are two types of thickness non-uniformities: bumps 
caused by a too small spacing between substrate and shower 
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head, and an overall non-uniformity due to a marginal effect. The 
non-uniformity in reflection is probably due to a non-uniform feeding 
of microwave power into the plasma. It is therefore necessary to 
search for an improved antenna design to overcome the uniformity 
problems. The damage thresholds of all the coatings made with 
the flat coater turned out to be much lower (<20 J/cm2) than for 
PICVD coatings in cylindrical geometry (in tubes up to 63 J/cm2) 
for unknown reasons. Possible measures for a reduction of the 
number of particulates in the films are discussed. 11 figs., 4 tabs. 


23516 (UCRL-JC—106341) Shock-induced optical emission 
in AilzO, at 200 GPa: implications for shock temperature mee- 
surements in metals. Yoo, C.S.; Holmes, N.C.; See, E. Lawrence 
Livermore National Lab., CA (USA). May 1991. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9107105—24: 1991 American Physical Society (APS) con- 
ference on shock compression of condensed matter, Williamsburg, 
VA (USA), 17-20 Jul 1991). Order Number DE91013584. Source: 
OSTI; NTIS; GPO Dep. 

A knowledge of the optical property of window materials at shock 
pressures above 100 GPa is crucial for determining shock tempera- 
tures in metals. We have examined the optical properties of Al,O3 
at 200-300 GPa pressures using a time-resolved optical method. 
Strong emission is observed from the shocked Al2O3. Wavelength- 
and time-dependence of the emission will be presented. A new 
electro-optical technique facilitating time-resolved optical measure- 
ments at a 2-stage light gas gun will be described. 18 refs., 2 figs. 
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Refer also to citation(s) 22396, 22477, 22658, 22708, 22709, 
22710, 22711, 22712, 22713, 22715, 22716, 22729, 22737, 22745, 
22746, 22873, 22881, 23015, 23217, 23273, 23274, 23415, 23423, 
23450, 23451, 23457, 23683, 23684, 23777, 23844, 24343, 24359, 
24606, 25102, 25401 


23517 (ANL/CP-—73426) de Haas—van Alphen and Fermi 
surtace studies of organic superconductors (ET)2X. Wosnitza, 
J.; Crabtree, G.W.; Wang, H.H.; Carlson, K.D.; Williams, J.M. Ar- 
gonne National Lab., IL (USA). May 1991. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9105151-8: Physical phenomena at high magnetic fields, 
Tallahassee, FL (USA), 15-18 May 1991). Order Number 
DE91015137. Source: OSTI; NTIS; GPO Dep. 

We report measurements of the de Haas—van Alphen (dHvA) ef- 
fect in the organic superconductors (ET)2X with X = Cu(NCS)o, 
(NH4)Hg(SCN),4 and IBro in fiekds up to 15 T and temperatures 
down to 0.45 K. All three materials show a_ strong two- 
dimensionality of the Fermi surface (FS) as seen by the perfect 1/ 
cos(@)-behavior of the dHvA frequencies. Beating of the dHvA os- 
cillations in X = IBr2 gives clear evidence of a warped structure of 
the FS cylinder. For the first time, we determine the angular 
dependence of the cyclotron effective mass, m,.. The 1/cos(@)- 
dependence of m,. causes directly observable spin slitting zeros for 
up to 5 angles. With our results it was possible to obtain the 
effective mass enhancement due to electron-phonon coupling. Esti- 
mates of Tcyield qualitative agreement with the observed values. 
22 refs., 7 figs. 


23518 (BARC-1546) Development of scintillation and lum- 
nescent detectors at BARC. Pradhan, A.S. (ed.) (Bhabha Atomic 
Research Centre, Bombay (India). Div. of Radiological Protection). 
Bhabha Atomic Research Centre, Bombay (India). 1991. 110p. Or- 
cer Number DE91635090. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Research and development work carried out at the Bhabha 
Atomic Research Centre, Bombay, in the field of radiation detec- 
tors for various applications, particularly in the area of scintillation 
and luminescent detectors is reviewed. The review is presented in 
the form of 7 articles. (author). figs. 


23519 (CEA-CONF—10483) Corrosion mechanisms of vitri- 
fied high-level waste. Dussossoy, J.L. (CEA Etablissement de la 
Vallee du Rhone, 30 - Bagnols-sur-Ceze (FR)); Van Iseghem, P.; 
Cantale, C.; Coquerelle, M.; Malow, G.; Roggendorf, H. CEA Etab- 
lissement de la Vallee du Rhone, 30 - Bagnols-sur-Ceze (France). 
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1990. 12p. (CONF-9009208-: 3. European community conference 
on radioactive waste management and disposal. Luxembourg (Lux- 
embourg), 17-21 Sep 1990). Order Number DE91797313. Source: 
OSTI; NTIS (US Sales Only). 

The corrosion mechanisms of a number of reference high-level 
waste glasses is studied, for long term dissolution in repository 
conditions. Using various values for surface area to solution vol- 
ume (SA/V) and temperatures (T), the concept of a final glass 
dissolution rate is clearly demonstrated for three reference disposal 
media: granitic groundwater, salt brines, and clay/claywater mix- 
tures. This rate is much smaller than the initial corrosion rate. The 
SiOz saturation, and associated hydrolysis reaction constant, is a 
major factor in the dissolution process. The final dissolution rate in 
salt brines is different in NaCl or MgClo based brines. This rate is 
different also depending on the kind and amount of clay interacting 
with the glass. The presence of gamma irradiation does not influ- 
ence the glass dissolution. In-situ experiments in the Boom clay for 
two years at 90°C yield similar results as the laboratory tests. 
Short term experiments suggest that no measurable difference ex- 
ists between fully active and inactive simulate waste glasses, in 
terms of leaching. 


23520 (CEA-CONF—-10484) Key parameters of glass disso- 
lution in integrated systems. Vernaz, E.Y.; Godon, N. CEA 
Etablissement de la Vallee du Rhone, 30 - Bagnols-sur-Ceze 
(France). 1990. 12p. (CONF-9011116-: 14. symposium on scien- 
tific basis for nuclear waste management, Boston, MA (USA), 
26-29 Nov 1990). Order Number DE91797306. Source: OSTI; 
NTIS (US Sales Only). 

Leaching celis were designed to test the alterability of nuclear 
waste glasses under conditions closely simulating an actual geo- 
logical repository. This paper summarizes the results of twenty 
long-duration tests simulating a variety of storage conditions. The 
effects of the backfilling materials, the canister, glass cracking and 
crystallization, a activity and the nature of the host rock are dis- 
cussed. Moreover, an experiment has been in progress for over 
seven years in a granite medium; after three years the corrosion 
rate dropped to about 2 x 10-° gcenter dotm-*d-', and is 
sustained only by the water renewal due to sampling at regular in- 
tervals. These results constitute a valuable data base on R7T7 
glass alteration in geological media at 90°C. Glass alteration 
mechanisms described in pure water appear to be applicable to a 
hard rock medium. In clay and salt, however, considerable work re- 
mains to be done before environmental factors can be taken into 
account in an overall dissolution model. 


23521 (CEA-CONF—10485) R7T7 glass initial dissolution 
rate measurements using a high-temperature Soxhlet device. 
Delage, F.; Dussossoy, J.L. CEA Etablissement de la Vallee du 
Rhone, 30 - Bagnols-sur-Ceze (France). 1990. 7p. (CONF- 
9011116-: 14. symposium on scientific basis for nuclear waste 
management, Boston, MA (USA), 26-29 Nov 1990). Order Number 
DE91797305. Source: OSTI; NTIS (US Sales Only). 

The corrosion of glasses in aqueous media is described by the 
general rate equation proposed by Grambow. The purpose of this 
investigation was to measure the initial dissolution rate of R7T7 nu- 
clear waste glass at temperatures between 90 and 250°C, and to 
determine activation energies of reaction. Leaching solutions were 
maintained far from equilibrium using a dynamic leaching appara- 
tus: the High-Temperature Soxhlet device. The corrosion rates 
were defined by weight loss measurements and by silicon, boron, 
sodium and lithium analysis in the leachate. Throughout the test 
temperature range, the normalized mass losses were linear with 
time. The initial dissolution kinetics caiculated from weight loss (be- 
fore and after scraping off the surface layer) and from Si, B, Na 
and Li release, followed an Arrhenius relation. Activation energies 
range from 58 to 60 kJcenter dotmol—' depending on the element. 
This slight discrepancy is attributed to a more pronounced retention 
factor for certain elements in the alteration layer as the tempera- 
ture rises. The mean activation energy of reaction (about 59 kJ/ 
mol) is typical of a surface-controlled reaction. This energy is 
unique in the temperature range investigated. 


23522 (CEA-CONF—10486) Hydrolysis of R7T7 nuclear 
waste glass in dilute media: mechanisms and rate as a tunc- 
tion of pH. Advocat, T. (CEA Etablissement de la Vallee du 





Rhone, 30 - Bagnols-sur-Ceze (FR)); Vernaz, E.; Charpentier, H.; 
Crovisier, J.L.; Ehret, G. CEA Etablissement de la Vallee du 
Rhone, 30 - Bagnols-sur-Ceze (France). 1990. 8p. (CONF- 
9011116—: 14. symposium on scientific basis for nuclear waste 
management, Boston, MA (USA), 26-29 Nov 1990). Order Number 
DE91797302. Source: OSTI; NTIS (US Sales Only). 

R7T7 nuclear waste glass dissolution in highly dilute aqueous 
media under static conditions at 90°C occurs according to two dif- 
ferent mechanisms depending on the solution acidity. In acid media 
(pH 4.8 and 5.5), preferential extraction of glass network modifiers 
results in the formation of an alkali metal-depleted surface region 
on which amorphous and crystallized (phosphate) compounds rich 
in transition elements precipitate. Steady-state dissolution condi- 
tions are not reached, as attested by variable normalized Si, B and 
Na mass losses. Glass dissolution is stoichiometric in basic media 
(pH 7 to 10): the strong bonds of the silicated network are broken 
at a rate that increases with the pH: the glass dissolution rate in- 
creases by a factor of 15 between pH 7 and 10. Under these 
conditions, alteration products at the glass/solution interface do not 
constitute a short-term kinetic barrier against the release of the 
major glass components. 


23523 (CEA-CONF—10487) Characterization of damage cre- 
ated by alpha disintegrations in radionuclear waste glass. 
Jacquet-Francillon, N. (CEA Etablissement de la Vallee du Rhone, 
30 - Bagnols-sur-Ceze (FR)); Mueller, P.; Schvoerer, M. CEA Etab- 
lissement de la Vallee du Rhone, 30 - Bagnols-sur-Ceze (France). 
1990. 2p. (CONF-900977-: Spectrum ’90: American Nuclear Soci- 
ety (ANS) international meeting on radioactive waste technologies, 
decontamination, and hazardous wastes, Knoxville, TN (USA), 30 
Sep - 4 oct 1990). Order Number DE91797301. Source: OSTI; 
NTIS (US Sales Only). 

Study of thermostimulated luminescence of an alpha irradiated 
glass used as radionuclear waste glass has revealed the formation 
of a structural defect induced by alpha irradiation. To detect this 
structural modification the thermostimulated signal of an alpha irra- 
diated sample is recorded under certain conditions. The nature of 
generated defects has been established using synthetic glasses of 


more simple composition such as silica or boro-silicate glasses. 
Results obtained with these simple glasses are transposed to al- 
pha irradiated radionuclear waste glass. The problem is to see how 
autoirradiated glass could evolve in time. For this purpose 
actinide-doped glasses are now being fabricated and specific ther- 
mostimulated luminescence equipment has been developed for this 
purpose. 


23524 (CEA-R-5560) Contribution of Rutherford backscat- 
tering spectrometry to the study of irradiation eftects on 
dittusion properties In oxides glasses. Caimon, P. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direc- 
tion des Technologies Avancees; Paris-11 Univ., 91 - Orsay 
(France). Oct 1990. 199p. (In French). Order Number 
DE91502409. Source: OSTI; NTIS (US Sales Only). 

We have studied the impurity diffusion of heavy elements (lead, 
uranium) in soda lime silicate glasses under irradiation with ions 
(He* 1000 KeV,Ar* 250-500 KeV), with gamma rays (1.17-1.33 
MeV) and with X-rays (40-60 KeV). RF sputtering and ionic implan- 
tation methods have been used for the diffusion target preparation. 
A comparison of these technics reveals ionic implantation as the 
most suitable method. For the analysis of profiles the backscatter- 
ing spectrometry has been used. RBS simulation programs have 
been developed in order to treat some complex situations like lat- 
eral inhomogeneities and composition changes of the sample. 
Enhanced diffusion and occasionally precipitation have been ob- 
served under ions irradiation for lead, while uranium was more 
diffusing under gamma rays irradiations. On the contrary no X-rays 
effect have been noted. Our results show that network modifiers 
impurities diffusion (in our case lead) are generally controlled by 
sodium redistributions. The radiation damages are not negligible 
and electronic excitations play a dominant role. 


23525 (CONF-901294—Abstst., pp. 25-28) Effect of surface 
irradiation during the photo-CVD deposition of a-Si:H thin 
films. Tasaka, K. (The University of Tokyo, Tokyo (Japan)); Doer- 
ing, H.; Hashimoto, K.; Fujishima, A. Japan Solar Energy Society, 
Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 1990 
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Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

This paper shows the impact of the irradiation from an additional 
light source during the deposition of hydrogenated amorphous 
silicon by photo-CVD deposition. Using a mercury sensitized photo- 
CVD process from Disilan (Si 2 H ¢) and hydrogen, silicon was 
deposited. A 40W low pressure mercury lamp was applied as the 
light source. A portion of the substrate was in addition irradiated 
using an Xg-He lamp through a thermal filter. Irradiation of the sub- 
strate using only Xg-He lamp produced no deposition, since this 
light has a wavelength which is too long to produce the SiH 3- 
radicals needed for Si deposition. The additional Xg-He light 
source was discovered to cause an increased thickness of de- 
posited a-Si:H film and a transmission of the band structure. The 
reasons of these are considered that the influence of irradiation is 
not limited to film thickness, but that irradiation also impacts the 
composition of the a-Si:H film so as to cause a reduction in the hy- 
drogen content. 10 figs., 1 tab. 


23526 (CONF-910322-2) High-resolution Z-contrast imag- 
ing of superlattices and heterostructures. Pennycook, S.J.; 
Jesson, D.E.; Chisholm, M.F. Oak Ridge National Lab., TN (United 
States). Jun 1991. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO05-840R21400. From 7. Oxtord confer- 
ence on microscopy of semiconducting materials; London (United 
Kingdom); 25-28 Mar 1991. Order Number DE91015329. Source: 
OSTI; NTIS; GPO Dep. 

The Z-contrast technique for high-resolution imaging provides in- 
coherent images with column-by-column compositional sensitivity, 
therefore allowing a direct interpretation of interfacial structures to 
be made to first order. This capability is illustrated through studies 
of interfaces in epitaxial silicides and ultrathin (SimFen)? superiat- 
tices. Interface defects observed at the (100) Si/CoSiz interface are 
linked to Si surface defects preserved during growth of the thin sili- 
cide template. At Si/Ge interfaces grown by MBE, new ordered 
arrangements have been observed and attributed to a Si/Ge atom 
exchange mechanism occurring during growth of Si over a 2 x 1 
reconstructed Ge surface. Anticipated performance of a 300 kV 
high-resolution STEM is briefly discussed. 28 refs., 11 figs. 


23527 (CONF-910812-4) Cocrystallization in blends of 
poly(butylene terephthalate) and poly(ester-ether) segmented 
block copolymers. Gallagher, K.P. (Pennsylvania State Univ., 
University Park, PA (USA)); Zhang, Xuifang; Runt, J.P.; Huynh-ba, 
Gia; Lin, J.S. Oak Ridge National Lab., TN (USA). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 202. national meeting of the American 
Chemical Society (ACS); New York, NY (USA); 25-30 Aug 1991. 
Order Number DE91012224. Source: OSTI; NTIS; GPO Dep. 

Only a few cases of cocrystallization (i.e. crystallization of two 
different polymers into the same crystalline lameliae) have been re- 
ported in the literature and, of these, all of the blended polymers 
are very similar in chemical structure. In addition, there is an indi- 
cation that some of these blends only cocrystallize upon rapid 
crystallization. Blends of poly(butylene terephthalate) (PBT) and 
poly(ester-ether) segmented block copolymers (PEE) seem to be 
excellent candidates to exhibit cocrystallization for a number of rea- 
sons. First, it is well known that only the hard segments in PEE 
crystallize and they are identical in chemical structure to PBT. Sec- 
ond, pure PBT and PEE crystallize into the same unit cell and 
have identical lattice parameters. These two conditions that arise 
from the blocky nature of the copolymer make it possible, in princi- 
ple, for both polymers to crystallize into the same lamellae. 
However, if PBT and PEE are separated into two phases in the 
mek, it is difficult to imagine cocrystallization occurring since both 
polymers could not be located at the crystallization growth front at 
the same time. Therefore, another necessary condition for cocrys- 
tallization is at least partial melt miscibility. Optical microscopy and 
smail angle light scattering experiments were conducted on this 
blend, but no separate crystallization of the component polymers 
could be detected. This was taken as evidence that cocrystalliza- 
tion is likely in this blend. 8 refs., 4 figs. 
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23528 (CONF-910907-3) Failure mechanisms of fractured 
rock: A fracture coalescence model. Reyes, O. (Oak Ridge Na- 
tional Lab., TN (USA)); Einstein, H.H. Oak Ridge National Lab., TN 
(USA). [1991]. 9p. Sponsored by Department of Defense, Washing- 
ton, DC (USA). DOE Contract AC05-840R21400. From 7. 
international congress on rock mechanics; Aachen (Germany, 
F.R.); 16-20 Sep 1991. Order Number DE91012235. Source: 
OSTI; NTIS; GPO Dep. 

Uniaxial compression experiments with a rock-like model mate- 
rial showed that preexisting fractures coalescence in two different 
modes. If the preexisting fractures overlap coalescence through in- 
terconnection of the developing wing cracks; if the preexisting 
fractures do not overlap coalescences occurs through secondary 
cracks which occur in addition to and after the wing cracks. the co- 
alescence loads for non-overlapping fractures are lower and thus 
more critical than for overlapping fractures with otherwise identical 
geometry. Coalescence through secondary cracks has so far not 
been observed experimentally. Also, no predictive analysis did 
exist for either one of the two coalescence modes. Thus, an ana- 
lytical model for secondary crack coalescence was developed and 
validated. It was formulated by combining a smeared crack/ 
damage mechanics approach with a strain based failure criterion. 
18 refs., 16 figs. 


23529 (DOE/ER/45288-T2) Polymers at surfaces: Progress 
report, March 15, 1990—March 14, 1991. Pincus, P. California 
Univ., Santa Barbara, CA (USA). [1991]. 7p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG03-87ER45288. 
Order Number DE91013642. Source: OSTI; NTIS; GPO Dep. 

This paper discusses three areas of polymer research. In the first 
area, polyelectrolytes, we have been actively considering the prop- 
erties of polyelectrolytes at the solid-liquid interface with emphasis 
on aspects relating to colloid stabilization. in particular, we have 
been treating the case of polyelectrolytes end grafted to a dielectric 
surface and have determined the cornal structure and the disjoin- 
ing pressure that results when two opposing surfaces approach 
one another. The second area, brush dynamics, boundary lubrica- 
tion and, more generally, problems associated with sliding friction, 
often involve surface protection with polymeric films. In order to un- 
derstand energy dissipation mechanisms as well as the physical 
chemistry of the lubrication process, we have been led to investi- 
gate the dynamical properties of polymers which are attached to 
solid surfaces. The last area is mixed copolymer membranes. We 
are presently exploring the possibility of extending these concepts 
to the case of copolymer lamellar phases and copolymer solutions. 
The goal in this study is to determine the conditions required to 
fabricate microemulsions and vesicular phases where the smail 
surfactant amphiphiles are replaced by block copolymers. (JDL) 


23530 (DOE/ER/45306-5) Precursors to Si-N-C-O ceramics: 
A reinvestigation of the polymethyivinylsilylethylenediamine 
systems: Progress report, January 1990-December 1990. 
Feng, K.; Mariam, Y.H. Clark Atlanta Univ., GA (USA). Dept. of 
Chemistry. Dec 1990. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG05-87ER45306. (CONF-900802-20: 
200. American Chemical Society (ACS) national meeting, Washing- 
ton, DC (United States), 26-31 Aug 1990). Order Number 
DE91013722. Source: OSTI; NTIS; GPO Dep. 

Since condensation of dichlorosilanes and diamines are known 
to result in mixed cyclic and acyclic structures, the various condi- 
tions under which cyclic structures would predominate over acyclic 
ones and vice versa were explored. The results reported here not 
only clarify the misleading results reported earlier, but they further 
corroborate some of the earlier findings that suggested that recipe- 
type procedures could be developed to at least partially contro! the 
microstructures of the polymers that can be prepared from 
dichlorosilanes and diamines. 6 refs., 7 figs., 1 tab. 


23531 (EGG-10617-3004) Crystal surface analysis using 
matrix textural features classified by a Probabilistic Neural 
Network. Sawyer, C.R. (Special Technologies Lab., Santa Barbara, 
CA (USA)); Quach, V.T.; Nason, D.; van den Berg, L. EG and G 
Energy Measurements, Inc., Goleta, CA (USA). Santa Barbara Op- 
erations. [1991]. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC08-88NV10617. (CONF-9107115-3: Soci- 
ety of Photo-Optical Instrumentation Engineers (SPIE) meeting, 
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San Diego, CA (USA), 21-26 Jul 1991). Order Number 
DE91014120. Source: OSTI; NTIS; INIS; GPO Dep. 

A system is under development in which surface quality of a 
growing bulk mercuric iodide crystal is monitored by video camera 
at regular intervals for early detection of growth irregularities. Mer- 
curic iodide single crystals are employed in radiation detectors. A 
microcomputer system is used for image capture and processing. 
The digitized image is divided into multiple overlappings subimage 
and features are extracted from each subimage based on statistical 
measures of the gray tone distribution, according to the method of 
Haralick [1]. Twenty parameters are derived from each subimage 
and presented to a Probabilistic Neural Network (PNN) [2] for clas- 
sification. This number of parameters was found to be optimal for 
the system. The PNN is a hierarchical, feed-forward network that 
can be rapidly reconfigured as additional training data become 
available. Training data is gathered by reviewing digital images of 
many crystals during their growth cycle and compiling two sets of 
images, those with and without irregularities. 6 refs., 4 figs. 


23532 (EGG-M-90406) Phosphazene polymer membranes: 
Hazardous chemical removal from gas and liquid feedstreams. 
Stone, M.L. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); Peter- 
son, E.S.; Herd, M.D.; Cummings, D.G.; McCaffrey, R.R. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 7p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
(CONF-9103177-1: International conference on effective industrial 
membrane processes, benefits and opportunities, Edinburgh (UK), 
19-21 Mar 1991). Order Number DE91013217. Source: OSTI; 
NTIS; GPO Dep. 

Phosphazene polymers consist of nitrogen-phosphorus back- 
bones which have high thermal and chemical stabilities. 
Experiments at the Idaho National Engineering Laboratory demon- 
strate that phosphazene polymer membranes are capable of 
removing: (1) chlorinated hydrocarbons from water and air; and (2) 
acid gases such as SOz, from nitrogen. These results point to a 
wide range of potential industrial and environmental applications. 
12 rets., 1 fig., 1 tab. 


23533 (ETDE-IT-91-40) Alkali-aggregate reaction in con- 
crete: Ktalian overview of problem. Berra, M. Ente Nazionale per 
Energia Elettrica, Milan (Italy). 1990. 60p. (CONF-9009406—1: Ad- 
vanced seminar on AAR Queen Mary and Westfield College, 
London (United Kingdom), Sep 1990). Order Number DE91508832. 
Source: OSTI; NTIS (US Sales Only). 

From Advanced seminar on AAR Queen Mary and Westfield 
College; London, Great Britain (Sep 1990). 

The Alkali-Aggregate Reaction (AAR) is a reaction between the 
hydroxil ions associated with the alkalis (sodium and potassium) in 
the pore fluid within concrete and certain forms of reactive aggre- 
gates. The alkalis usually derive from cement but they may also 
come from other concrete constituents. In this overview of AAR 
phenomena in concrete structures, the following aspects are dealt 
with: reactive aggregate types and distribution; chemical reaction 
kintetics; damaging AAR effects evidenced in field investigations at 
industrial plants, hospitals, etc.; fied and lab experiments; influence 
of AAR on structural integrity; crack propagation; secondary effects 
(frost damage, salt penetration, reinforcement corrosion); remedial 
measures (surface treatments, crack filling); preventive additions to 
normal concretes; review of concrete specification and building 
codes. With reference to the ltalian situation, the completion of a 
map showing the reactive mineral content of Italian alluvial deposits 
is now under preparation and studies are being made on alkali 
contents capable of causing AAR damage to concrete structures. 


23534 (IAEA-TECDOC-582, pp. 91-114) Characterization of 
high activity waste glasses and a comparison with simulated 
and natural glasses. Malow, G. (Hahn-Meitner-institut Berlin 
GmbH (Germany, F.R.)). International Atomic Energy Agency, Vi- 
enna (Austria). Feb 1991. In Performance of high level waste forms 
and engineered barriers under repository conditions: Final report of 
a Co-ordinated Research Programme 1984-1989. 371p. Order 
Number DE91633855. Source: OSTI; NTIS (US Sales Only); INIS. 

The study compares a highly radioactive glass with a simulated 
inactive product in terms of devitrification and leaching behaviour in 
order to map possible differences. Highly active waste glass were 
prepared in Marcoule, France. The results of comparison showed 





that the crystallization and corrosion of the highly active glass is 
much the same as that of the inactive simulated glass. The chemi- 
cal corrosion of borosilicate glasses in concentrated salt solutions 
is accompanied by the formation of reaction layers. The corrosion 
rate is indirectly influenced by the layer in that the precipitating 
phases control the silicon concentration in solution. It is pointed out 
that there are various difficulties in the interpretation of glass corro- 
sion in solutions with high ion strengths, when activity coefficients 
are not known. Natural basalt glasses were used as analogues for 
predicting the long-term behaviour of waste borosilicate glass. The 
experimentally studied corrosion products of basalt glasses, their 
natural long-term corrosion products and those of borosilicate 
glasses were compared. Data on naturally altered basalt glasses 
(e.g. time dependence of corrosion, role of layer formation in 
release of elements and identification of stable phase in the precip- 
itates) can be used in presently available release codes (QTERM). 
(author). 29 refs, 11 figs, 4 tabs. 


23535 (IAEA-TECDOC-582, pp. 137-163) Glass properties 
and source term models relevant to disposal. Hara, K. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)); 
idemitsu, K. International Atomic Energy Agency, Vienna (Austria). 
Feb 1991. In Performance of high level waste forms and engi- 
neered barriers under repository conditions: Final report of a 
Co-ordinated Research Programme 1984-1989. 371p. Order Num- 
ber DE91633855. Source: OSTI; NTIS (US Sales Only); INIS. 

Static leach tests with fully radioactive high-level waste glasses 
were carried out in distilled water and in bentonite solutions. Waste 
glasses were produced by using a small Joule-heated ceramic 
meter at the Chemical Processing Facility, Tokai. The results of 
leach tests were compared. It was found out that large amounts of 
actinides and lanthanides leached form waste glasses were ab- 
sorbed in the bentonite or on the walls of the leach vessels. Static 
MCC-1 type leach tests of simulated waste glasses using certain 
underground water were carried out for a period of up to one year 
at different temperatures and compared with those in distilled wa- 
ter. The alteration of basaltic glasses was investigated in order to 
evaluate long-term stability of waste glasses. Alteration rates were 
shown of a few microns per 1000 years. Corrosion behaviour of 
overpack materials was investigated by performing immersion tests 
in the presence of bentonite. The tests in aqueous solutions with- 
out bentonite were also conducted for reference. The diffusivities of 
plutonium in water-saturated compacted bentonite were measured. 
(author). 18 refs, 19 figs, 14 tabs. 


23536 (IAEA-TECDOC-582, pp. 165-190) Studies of glass 
waste form performance at the Japan Atomic Energy Research 
institute. Banba, T. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Dept. of Environmental Safety Research); Kami- 
zono, H.; Nakayama, S.; Nakamura, H.; Tashiro, S. International 
Atomic Energy Agency, Vienna (Austria). Feb 1991. In Perfor- 
mance of high level waste forms and engineered barners under 
repository conditions: Final report of a Co-ordinated Research Pro- 
gramme 1984-1989. 371p. Order Number DE91633855. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The JAERI studies on the properties of the high-level waste 
glasses, which have been done in the last several years, are de- 
scribed briefly. In connection with the glass storage, volatilization 
behaviours of radioactive substances from glass forms were inves- 
tigated. For the long-term evaluation, leachability has been studied 
on glass forms containing various radionuclides such as 
transuranic elements. Radiation stability of glass forms has been 
studied using a *“*Cm-doping method for > 10,000 years equiva- 
lent. Temperature effect on Pu leach rate was studied on a 
238Pu-doped glass and non-radioactive waste glass. The dissolu- 
tion kinetics of the plutonium compound in the leached surface 
layer is examined by the leaching data. Release of neptunium from 
237Np-doped borosilicate waste glass was studied with deionized 
and solicate water leachants. The one-dimensional diffusion model 
of leaching was developed on the basis of the Soxhlet-type leach- 
ing experiment of waste glass. Emphasis was placed on proposing 
a model for the growth of surface layers and for an immobilized 
reaction inside these layers. The equations derived trom the mod- 
elling were solved numerically and the resulting equations were 
implemented in a computer code named LEACH. The computed 
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and measured leach rates of sodium, cesium, calcium and stron- 
tium were in good agreement under the Soxhlet-type leaching 
condition. (author). 29 refs, 18 figs, 3 tabs. 


23537 (IAEA-TECDOC-582, pp. 243-266) The SYNROC 
studies at the Japan Atomic Energy Research institute. Banba, 
T. (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Dept. of Environmental Safety Research); Mitamura, H. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Feb 1991. In 
Performance of high level waste forms and engineered barriers un- 
der repository conditions: Final report of a Co-ordinated Research 
Programme 1984-1989. 371p. Order Number DE91633855. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Three kinds of oxide-route SYNROC samples, which were pre- 
pared with three different methods of hot uniaxial pressing, hot 
isostatic pressing, and air sintering, examined with emphasis on 
microstructures and short-term leaching mechanisms. Effects fo 
precursor materials and fabrication process on MCC-1 short-term 
leach test were investigated. In the test at 90 deg. C for 7 days, 
the normalized leach rates of Na, Cs and Ca from the hydryde- 
route SYNROC were similar to those from the SYNROC prepared 
by the hydroxide-route process. This implies that the amount of the 
glass phase was very small in both SYNROCS. An accelerated al- 
pha radiation stability test has been initiated our using Cm-244. 
Normalized leach rates of 2“*Cm from Cm-doped SYNROC did not 
vary significantly with time and averaged 1,1.10-° g.m-?.d-'. The 
well-type Nal (T1) scintillation spectrometer was found to be conve- 
nient for quantitative analysis of °4*Cm leached form Cm-doped 
SYNROC. (author). 13 refs, 13 figs, 10 tabs. 


23538 (IPEN-PUB-321) Doping of monocrystalline silicon 
with phosphorus by means of neutron irradiation at the IEA- 
R1 research reactor. Carbonari, A.W.; Puget, M.A.C. Instituto de 
Pesquisas Energeticas e Nucleares (JPEN), Sao Paulo, SP (Brazil). 
Nov 1990. 45p. (in Portuguese). Order Number DE91635100. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The first neutron irradiation experiments with monocrystal silicon 
in the IEA-R1 research reactor of IPEN are related. The silicon is 
irradiated with phosphorus producing a N type semiconductor with 
a very small resistivity variation throughout the crystal volume. The 
neutrons induce nuclear reactions in Si-30 isotope and these 
atoms are then transformed in to phosphorous atoms. This process 
is known as Neutron Transmutation Doping. In order to irradiate 
the silicon crystals in the reactor, a specific device has been con- 
structed, and it permits the irradiation of up to 2.5” diameter 
monocrystals. (author). 


23539 (JINR-E-12-89-762) Deformation mechanisms of a 
porous structure of the poly(ethylene terephthalate) nuclear 
track membrane. Ovchinnikov, V.V. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 16p. 
Order Number DE91638386. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to J. Membr. Sci. 

The deformation mechanisms of a porous structure of the nu- 
clear track membrane made of poly(ethylene terephthalate) are 
investigated in the temperature range from 333 to 473 K. It is 
shown that the pore size of the membrane can both decrease and 
increase. The analytical equation based on the Alfrey mechanical 
approach to the relaxation deformation of polymers describes the 
experimental data satisfactorily over the whole range of tempera- 
tures and pore radii of the membranes. 21 refs.; 5 figs.; 3 tabs. 


23540 (JINR-E-18-89-672) Modification of polymer films by 
the nuclear track method. Akap’ev, G.N. (and others); Apel’, 
P.Yu.; Vorob’ev, E.D. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1989. 7p. Order Number 
DE91635101. Source: OSTI; NTIS (US Sales Only); INIS. 

Some possibilities of the nuclear track method are shown: for 
example, the nuclear membranes with biporous structure in a 
monolithic polymer film. The permeability of this membranes is 2-5 
times higher compared with the conventional nuclear membranes. 
The nuclear membranes with conical or funnel-shaped pores allow 
to increase the permeability of membranes (~30-50%) for certain 
ratios between the pore radii on the two sides of the membrane 
(r4/tp=1.5-4.0). The composite nuclear membrane consisting of a 
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thin selective layer and of a high porosity support allow one to 
solve the problem of increasing the permeability of the nuclear 
membranes. 6 refs.; 3 figs. 


23541 (JINR-E—18-89-794) Stability of pore size in nuclear 
track membranes. Andrassy, G.: Mamonova, T.|. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Reactions. 
1989. 7p. Order Number DE91638392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The stability of pore size in nuclear track membranes from PET 
was examined by electrical conductance measurements. The mem- 
branes were etched and stored under various conditions and the 
resuk of the measurements of the pore radius showed that pore 
size can change after etching when the pores were very small. The 
decrease of pore size can lead to a complete disappearance when 
the pore radius after etching was smaller as a critical radius de- 
pending on the properties of the initial material, the conditions of the 
etching process and the storage of the mambranes. 6 refs.; 6 figs. 


23542 (LA-12120-MS) SESAME equation of state number 
7740: Polycarbonate. Boettger, J.C. Los Alamos National Lab., 
NM (USA). Jun 1991. 6p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91013970. Source: OSTI; NTIS; GPO Dep. 

An equation of state (EOS) for polycarbonate (a widely used 
polymer) has been generated with the computer code GRIZZLY 
and will be added to the SESAME library as material number 7740. 
Although a number of the input parameter used in the calculations 
are based on rough estimates. 7740 provides a good match to ex- 
perimental Hugoniot data and should be reliable on or near the 
principal Hugoniot. 6 refs., 1 fig. 


23543 (LA-UR-91-1544) Possible heavy fermion behavior 


and field-induced transitions in new rare earth platinum gal- 
lium compounds. Lacerda, A.; Canfield, P.C.; Beyermann, W.P.; 
Hundley, M.F.; Thompson, J.D.; Sparn, G.; Fisk, Z.; Burns, C.,; 
Barnhart, D. Los Alamos National Lab., NM (USA). [1991]. 19p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 


W-7405-ENG-36. (CONF-910706—4: 19. rare earth research con- 
ference (RERC-19), Lexington, KY (USA), 14-19 Jul 1991). Order 
Number DE91013670. Source: OSTI; NTIS; GPO Dep. 

We have discovered a new family of rare-earth-platinum-gallium 
compounds RGaPt (R = La, Ce, Pr, Nd, Sm, Gd, Er, Yb, and Y) 
that have been grown as single crystals. These compounds have 
been studied through electrical resistance, dc magnetic susceptibil- 
ity and, in a few cases, by specific heat and single-crystal x-ray 
diffraction. From growth considerations, preliminary structural anal- 
ysis and magnetic susceptibility measurements, which will be 
discussed in the next sections, the chemical formula for the family 
seems to be Ro_;Pt,Gag. For the Ce-compound, experiments of 
specific heat at °He temperatures reveal a possibly heavy- fermion 
state with a large electronic term of order 1 J/mole-Ce K~*. Addi- 
tional interesting members of this family are the Pr and Nd 
compounds, that display a large jump in their magnetization near 
20 kOe and 30 kOe, respectively, at 7 K. We present an account 
of our preliminary results on the series and concentrate on the 
striking properties of the Ce and Pr-based compounds. 8 refs., 3 
figs. , 2 tabs. 


23544 (LA-UR-91-1733) Texture development in CU-W 
composites. Poole, W.J. (McMaster Univ., Hamilton, ON 
(Canada)); Embury, J.D.; Kocks, U.F.; Bolmaro, R.E. Los Alamos 
National Lab., NM (USA). [1991]. 8p. Sponsored by Natural Sci- 
ences and Engineering Research Council of Canada, Ottawa, ON 
(Canada); USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9109159-1: 12. Riso __ international 
symposium on metallurgy and materials science, metal matrix com- 
posites: processing, microstructure and properties, Rosario 
(Argentina), 2-6 Sep 1991). Order Number DE91013388. Source: 
OSTI; NTIS; GPO Dep. 

A model system of polycrystalline Cu containing continuous fi- 
bres of W has been deformed in plane strain compression so that 
the imposed flow occurred perpendicular to the fibre axis. A tech- 
nique has been developed to grid the sample to examine the 
detailed distribution of strain around the fibres. In addition, texture 
measurements have been conducted to compare the behaviour of 
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the composite with that of unreinforced copper of similar grain size. 
These observations allow the texture components which arise due 
to the constraints exerted by the fibres to be related to the flow 
pattern imposed by the fibres. 6 refs., 7 figs. 


23545 (LA-UR-91-1892) Reliable modeling of complex be- 
havior. Kocks, U.F. Los Alamos National Lab., NM (USA). [1991]. 
15p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910202-17: Annual meeting and exhibi- 
tion of the Minerals, Metals and Materials Society (TMS), New 
Orleans, LA (USA), 17-21 Feb 1991). Order Number DE91013385. 
Source: OSTI; NTIS: GPO Dep. 

The status of modeling for large-strain plasticity is assessed, and 
this overview is used to emphasize some general points concern- 
ing modeling in Materials Science. While a physical foundation is 
essential in order to achieve generality and some measure of con- 
fidence in extrapolations, phenomenological constraint is equally 
crucial to achieve reliability and predictive value in descriptions of 
the macroscopic behavior despite the enormous complexity of the 
underlying physics. Many details that may be of interest in model- 
ing the physical foundation lose importance in the integration to an 
overall materials response, which depends on few parameters and 
is quite reproducible. From this point of view, the current under- 
standing of large-strain plasticity is adequate in many respects. 
However, some problems are highlighted in which more quantita- 
tive modeling results would impact the reliability and generality of 
macroscopic properties descriptions, and which seem amenable to 
treatment with current techniques and resources. 21 refs., 6 figs., 1 
tab. 


23546 (LA-UR-91-1919) Growth condition dependence of 
RHEED pattern from GaAs(111)B surface. Yang, K. (Rensselaer 
Polytechnic Inst., Troy, NY (USA)); Li, W.; Taylor, A.P.; Schowalter, 
L.J.; Xiao, Q.F.; Laurich, B.K.; Smith, D.L. Los Alamos National 
Lab., NM (USA). [1991]. 7p. DOE Contract W-7405-ENG-36. 
(CONF-910406-24: Spring meeting of the Materials Research So- 
ciety (MRS), Anaheim, CA (United States), 29 Apr - 3 may 1991). 
Order Number DE91014770. Source: OSTI; NTIS; GPO Dep. 

A 3-dimensional phase diagram is introduced to describe the de- 
pendence of the RHEED pattern from GaAS (111)B surface on 
growth conditions. The 2 x 2, transitional (1 x 1), and \/19 x ,/19 
surface reconstructions correspond to different zones in the phase 
diagram. A equation is given for the planes that separate these 
zones, which fit experimental data well. Homoepitaxial films on 
GaAs(111)B grown in the 2 x 2 region generally have bad crystal 
quality as determined by the ion channeling, and growth in the ,/19 
/19 region generally yields rough surface morphology. At higher 
substrate temperatures (~ 650°C), featureless films with minimum 
ion channeling yields of less than 4% are achieved. 13 refs., 6 figs. 


23547 (LA-UR-91-1951) Shock wave studies of snow. 
Johnson, J.B. (Army Cold Regions Research and Engineering 
Lab., Hanover, NH (USA)); Blaisdell, G.L.; Sturm, M.; Barrett, S.A.; 
Brown, J.A.; Gaffney, E.S. Los Alamos National Lab., NM (USA). 
[1991]. 5p. Sponsored by Department of Defense, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-9107105—41: 1991 
American Physical Society (APS) conference on shock compres- 
sion of condensed matter, Williamsburg, VA (USA), 17-20 Jul 
1991). Order Number DE91014753. Source: OSTI; NTIS; GPO 
Dep. 
Shock-wave studies of snow have been conducted at stress 
levels of up to 40 MPa. Analysis of embedded gauges and shock- 
reverberation techniques were used to determine shock 
pressure-density data for snow with initial densities ranging from 
100 kg m~* to 520 kg m~° and temperatures ranging from —2°C 
to —23°C. Shock velocities ranged from about 170 m s~' (for low 
density snow) to about 280 m s~—' (for high density snow). At con- 
stant density and impact velocities, but varying temperatures, there 
was no variation in shock velocity. This indicates that the internal 
energy and any temperature dependent strength of ice bonds do 
not measurably affect shock propagation in snow over the temper- 
ature and pressure range of our tests. Our results also indicate 
that snow is a highly rate sensitive material. 9 refs., 4 figs. 





23548 (LA-UR-91-1954) Thermophysical properties of 
POCO AXF-5Q graphite up to melting. Pottlacher, G. (Techni- 
sche Univ., Graz (Austria). Inst. fuer Experimentalphysik); 
Meinitzky, S.; Kaschnitz, E.; Jaeger, H.; Hixson, R.S.; Winkler, 
M.A. Los Alamos National Lab., NM (USA). [1991]. 11p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9106176-3: 11. symposium on thermo- 
physical properties, Boulder, CO (USA), 23-27 Jun 1991). Order 
Number DE91014751. Source: OSTI; NTIS; GPO Dep. 

Measurements of the thermophysical properties of a particular 
POCO graphite (AXF-5Q) have been made up to melting. We ob- 
tained results in two different laboratories using two heating rates. 
We present data for temperature, volume, enthalpy, and electrical 
resistivity. Our measured melting point was found to be 4900 K + 
200 K. 25 refs., 5 figs., 1 tab. 


23549 (LBL-24985) Lattice imaging of antiphase bound- 
aries in GaAs grown on Si. Liliental-Weber, Z.; O’Keefe, M.A.; 
Washburn, J. Lawrence Berkeley Lab., CA (USA). Feb 1988. 2p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-880841-25: MAS/EMSA microbeam 
analysis conference, Milwaukee, WI (United States), 7-12 Aug 
1988). Order Number DE91014471. Source: OSTI; NTIS; GPO 


The growth of GaAs on Si has been recognized as a highly de- 
sirable technology goal for a number of years. However, the large 
lattice misfit between GaAs and Si and the problem of growing a 
polar crystal on a nonpolar substrate can result in a high density of 
lattice defects, including antiphase disorder. Our studies were car- 
ried out on GaAs grown by MOCVD on exactly oriented (100) Si 
wafers and by MBE on wafers tilted by 4° toward [110]. In both 
these cases high densities of defects, mostly stacking faults and 
dislocations, were observed in cross-sectioned samples. Antiphase 
boundaries APB’s were identified in both types of samples by Cov- 
ergent Beam Electron Diffraction (CBED) patterns. For edge-on 
(110) APB’s high resolution images were taken by the Atomic Res- 
olution Microscopy. Antiphase boundaries showed a lattice image 
displacement ‘of 0.14nm across the boundary. We have performed 
multislice calculations for the ARM conditions using the SHRLI pro- 
gram for the model structure of GaAs of up to 4nm thickness 
containing two APB’s. The model is a pure antiphase boundary 
and does not include any displacement of atoms from ideal 
positions. We could show that antiphase boundaries can be unam- 
biguously identified by high-resolution TEM combined with CBED. 
Lattice imaging of these boundaries can show a typical shift of the 
{111} planes across the boundary, if the sample thickness falls 
within a specific, narrow range. 6 refs., 3 figs. 


23550 (LBL-30454) Framework ordering in aluminophos- 
phate molecular sieves studied by 7’ A! double rotation NMR. 
Chmelka, B.F. (Lawrence Berkeley Lab., CA (USA)); Wu, Y.; Je- 
linek, R.; Davis, M.E.; Pines, A. Lawrence Berkeley Lab., CA 
(USA). Dec 1990. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-910935—1: An- 
nual regional meeting on zeolite chemistry and catalysis, Prague 
(Czechoslovakia), 2-6 Sep 1991). Order Number DE91012360. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Aluminum-27 Double Rotation NMR spectroscopy (DOR) has 
been used to investigate framework ordering in the aluminophos- 
phate molecular sieves VPI-5, AIPO,-5, and AIPO,-8. Well resolved 
peaks in the 7A! DOR spectra of both hydrated and dehydrated 
VPI-5 allow isotropic shifts to be correlated with local framework 
structure. more distorted aluminum environments are reflected by 
broader lines in 2”7Al DOR spectra of AIPO,-5 and AIPO,-8. 


23551 (NEI-DK-575) Investigation of strength and service 
lite of plastic district heating pipes: Status report for phase 1. 
Energiministeriets Energiforskningsprogram. Fjernvarme og produk- 
tion af el og varme. Amby, L. Dansk Teknologisk Inst., Taastrup 
(Denmark). Plastteknologi. Apr 1991 62p. (In Danish). Contract 
EM-1323/88-11;Contract NI-87172. Order Number DE91798547. 
Source: OSTI; NTIS (US Sales Only). 

EFP-88. 

Six different materials for pipes used in district heating plants 
were selected for testing and experiments. Two lengths of each 
material were joined by butt welding and placed in a sand pit. With 
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three months’ interval, specimens for OIT (oxygen induction 
temperature) and with six months’ interval specimens for mi- 
crocalorimetric measurements (IDC) and mechanical tests were 
selected. In the sand pit the test pipes were subjected to 80 deg. C 
at 6 bars’ pressure. Compression tests were also carried out. 
Specimens were selected from the sand pit measurements and ex- 
amined by means of OIT and mechanical measurements. Samples 
from the outside and inside as well as from the middle of the pipe 
wall were selected for analysis. Further layers were removed by 
‘paring’ from the outside and inside of the pipes for OIT and mi- 
crocalorimetric measurements. The test results are presented in 
the form of a description of tendencies. (AB). 


23552 (NUREG/CR-5688) Mechanical characterization of 
densely welded Apache Leap tuff. Fuenkajorn, K. (Arizona Univ., 
Tucson, AZ (USA). Dept. of Mining and Geological Engineering); 
Daemen, J.J.K. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering; Arizona Univ., Tucson, AZ (USA). 
Dept. of Mining and Geological Engineering. Jun 1991. 12%p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). Source: OSTI; NTIS; GPO; INIS. 

An empirical criterion is formulated to describe the compressive 
strength of the densely welded Apache Leap tuff. The criterion in- 
corporates the effects of size, L/D ratio, loading rate and density 
variations. The criterion improves the correlation between the test 
results and the failure envelope. Uniaxial and triaxial compressive 
strengths, Brazilian tensile strength and elastic properties of the 
densely welded brown unit of the Apache Leap tuff have been de- 
termined using the ASTM standard test methods. All tuff samples 
are tested dry at room temperature (22 + 2°C), and have the core 
axis normal to the flow layers. The uniaxial compressive strength is 
73.2 + 16.5 MPa. The Brazilian tensile strength is 5.12 + 1.2 
MPa. The Young’s modulus and Poisson's ratio are 22.6 + 5.7 
GPa and 0.20 + 0.03. Smoothness and perpendicularity do not 
fully meet the ASTM requirements for ali samples, due to the pres- 
ence of voids and inclusions on the sample surfaces and the 
sample preparation methods. The investigations of loading rate, L/ 
D radio and cyclic loading effects on the compressive strength and 
of the size effect on the tensile strength are not conclusive. The 
Coulomb strength criterion adequately represents the failure enve- 
lope of the tuff under confining pressures from 0 to 62 MPa. 
Cohesion and internal friction angle are 16 MPa and 43 degrees. 
The brown unit of the Apache Leap tuff is highly heterogeneous as 
suggested by large variations of the test results. The high intrinsic 
variability of the tuff is probably caused by the presence of flow 
layers and by nonuniform distributions of inclusions, voids and de- 
gree of welding. Similar variability of the properties has been found 
in publications on the Topopah Spring tuff at Yucca Mountain. 57 
refs., 32 figs., 29 tabs. 


23553 (NUREG/CR-5727) Cloride ion diffusion in low 
water-to-solid cement pastes. Clifton, J.R. (National inst. of Stan- 
dards and Technology, Gaithersburg, MD (USA)); Knab, L.I.; 
Garboczi, E.J.; Xiong, L.X. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Engineering; National Inst. of Standards 
and Technology, Gaithersburg, MD (USA). Jun 1991. 28p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
(NISTIR—4549). Source: OSTI; NTIS; GPO. 

Diffusion coefficients of 0.3 water to solids ratio (w/s) hydrated 
portland cement paste specimens were measured using a conven- 
tional diffusion cell. Specimens were made from both ASTM Type 1 
and Type 2 portland cements and blends containing mineral admix- 
tures (fly ash, granulated blastfurnace slag, or silica fume). The 
average diffusion coefficient for the portland cement paste speci- 
mens was 14 x 10-'° m/s. The diffusion coefficients for the 
specimens containing mineral admixtures were such more variable 
than those for the portland cement paste specimens. A probable 
cause of the variability in the test results was the presence of 
cracks observed in the test specimens. The effects of the depth of 
concrete cover over reinforcing steel and of the chioride ion diffu- 
sion coefficient on the service life of reinforced concrete exposed 
to chloride ions were predicted based on a diffusion model. Based 
on the model, the effect of the cover was shown to be proportional 
to the square of the cover depth. 18 refs., 5 figs., 6 tabs. 
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23554 (SAND—90-2961C) Adhesion between CVD diamond 
films and tungsten. Alam, M. (New Mexico Inst. of Mining and 
Technology, Socorro, NM (USA)); Peebles, D.E.; Tallant, D.R. San- 
dia National Labs., Albuquerque, NM (USA). [1991]. 2i1p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910552—11: 179. meeting of the Elec- 
trochemical Society, Washington, DC (USA), 5-10 May 1991). 
Order Number DE91013757. Source: OSTI; NTIS; GPO Dep. 

Adhesion between diamond films synthesized by a CVD method 
and tungsten has been investigated by a scratch and pull testing 
methods. Diamond films have been deposited at temperatures from 
1173 to 1323 K with a growth rate ranging from 0.2 to 0.45 unv 
hour. The films are highly crystalline and are dominated by (100) 
faces at low temperatures, changing to (111) at higher tempera- 
tures. Grain size and residual stress in the films increases with 
increasing deposition temperature. X-ray diffraction shows the ex- 
pected diamond diffraction peaks plus peaks attributed to WC and 
W.2C. Raman spectroscopy shows a sharp diamond band for all of 
the films, with a small broad peak, attributed to amorphous carbon. 
There is no distinct correlation between diamond/amorphous car- 
bon intensity with deposition temperature. Scratch adhesion testing 
shows the expected failure mode for brittle coatings, but can not 
be quantified because of severe degradation of the diamond stylus 
tip. Sebastion pull testing shows that the failure mode of the films 
correlates with deposition temperature, but specific adhesion 
strength values do not. Efforts are continuing to correlate adhesion 
strength with deposition and structural parameters of the diamond 
films. 7 refs., 6 figs., 2 tabs. 


23555 (SAND-90-3130C) The surface chemistry of GaAs 
atomic layer epitaxy. Creighton, J.R.; Banse, B.A. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910406-20: Spring meeting of the Materials Research So- 
ciety (MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order 
Number DE91014112. Source: OSTI; NTIS; GPO Dep. 

In this paper we review three proposed mechanisms for GaAs 
ALE and review or present data support or contradiction of these 
mechanisms. Surface chemistry results clearly demonstrated that 
TMGa irreversibly chemisorbs on the Ga-rich GaAs(100) surface. 
The reactive sticking coefficient (RSC) of TMGa on the adsorbate- 
free Ga-rich GaAs(100) surface was measured to be ~0.5, 
conclusively demonstrating that the “selective adsorption” mecha- 
nism of ALE is not valid. We describe kinetic evidence for methyl 
radical desorption in support of the “adsorbate inhibition” mecha- 
nism. The methyl radical desorption rates determined by 
temperature programmed desorption (TPD) demonstrate that des- 
orption is at least a factor of ~10 faster from the As-rich c(2 x 8)/ 
(2 x 4) surface than from the Ga-rich surface. It is disparity in CH 
desorption rates between the As-rich and Ga-rich surfaces that is 
largely responsible for GaAs ALE behavior. A gallium alkyl radical 
(e.g. MMGa) is also observed during TPD and molecular beam ex- 
periments, in partial support of the “flux balance” mechanism. 
Stoichiometry issues of ALE are also discussed. We have discov- 
ered that arsine exposures typical of atmospheric pressure and 
reduced pressure ALE lead to As coverages > 1 ML, which pro- 
vides the likely solution to the stoichiometry question regarding the 
arsine cycle. 32 refs., 6 figs. 


23556 (SAND-90-3219C) Solder bond applications in a 
piezoelectric sensor assembly. Vianco, P.T.; Rejent, J.A. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 15p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9105219-1: 45. annual symposium on 
frequency control, Los Angeles, CA (USA), 29-31 May 1991). Or- 
der Number DE91014901. Source: OSTI; NTIS; GPO Dep. 

A procedure was developed to use solder technology in the as- 
sembly of a single-crystal quartz accelerometer. 87.5Au-12.5Ge 
(wt.%) solder films 0.5 x 10-®, 1.0 x 10-®, and 2.0 x 10-6 m 
thick were formed by the electron beam deposition of individual 
layers of Au and Ge with thicknesses so that the bulk film compo- 
sition equals the eutectic composition. Interdiffusion of the Au and 
Ge formed the solder; thermal-physical measurements showed the 
muttilayer films to behave similarly to bulk 87.5Au-12.5Be solder in 
process thermal cycles. The 2.0 x 10-®m thick quartz/Au-Ge/ 


180 ERA Vol. 16, No. 9 


quartz bonds had an adhesive tensile strength of 17 + 2 MPa. The 
strength increased to 29 + 3 MPa and 27 + 12 MPa after thermal 
shock and thermal cycle exposures respectively. The 1.0 x 10-6 
m thick bonds exhibited strengths of 16 + 3 MPa, 16 MPa and 15 
+ 8 MPa in the as-fabricated, post-thermal shock, and post-thermal 
cycled samples, respectively. The 0.5 x 10—® m joints produced a 
large degree of scatter in the strength values. Accelerometers 
assembled with the 2.0 x 10~® m thick joints demonstrated a sig- 
nificant improvement in temperature performance as opposed to 
units fabricated with a polyimide adhesive. 8 refs., 12 figs., 8 tabs. 


23557 (SAND-91-0227C) X-ray diffraction line broadening 
in shock modified pyrite. Morosin, B. (Sandia National Labs., 
Albuquerque, NM (USA)); Graham, R.A.; Pollack, S.S. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-9107105-—21: 1991 American Physical Society (APS) con- 
ference on shock compression of condensed matter, Williamsburg, 
VA (USA), 17-20 Jul 1991). Order Number DE91013306. Source: 
OSTI; NTIS; GPO Dep. 

Powder compacts of a commercially-available pyrite, FeS2, have 
been subjected to controlled, quantitative high pressure shock 
loading at peak pressures from 7.5-22 GPa. The profiles of the x- 
ray diffraction lines have been examined to determine the reduction 
of the crystallite (domain) size and the introduction of residual 
microstrain due to defects and dislocations resulting from the trans- 
mission and interaction of the shockwave. Pyrite experience a 
surprisingly smaller profile broadening than observed for all other 
materials under similar shock conditions, suggesting a much more 
refractory character. Such small changes are consistent with low 
defect densities and with the relative low reaction activity (oxidation 
of sulfide to sulfate by humid air) observed on this material in the 
complementary studies. 10 refs., 4 figs., 2 tabs. 


23558 (SAND-91-0370) Final report on workshop on high 
temperture electronics (metallization and packaging). Thome, 
F.V. (Sandia National Labs., Albuquerque, NM (USA)); King, D.B.; 
Severt, C.W. Sandia National Labs., Albuquerque, NM (USA). May 
1991. 654p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
8906408—: 2. high temperature electronics workshop, Albuquerque, 
NM (United States), 6-8 Jun 1989). Order Number DE91014332. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is a synopsis of a workshop on high temperature electron- 
ics. Their use could be in various fields to include supersonic 
aircraft, automobiles, or solar cells. The first session of the work- 
shop examined user needs, impacts, and applications. The second 
session covered metallization with silicon, diamond, silicon carbide, 
and gallium arsenide. The third and: final session dealt with pack- 
aging to include reliability, microelectronics, alloys, enclosures, 
ceramics, metaVglass, ceramic/glass, and plastic. This report con- 
sists of the presenters’ abstracts and selected self-explanatory 
viewgraphs. (GHH) 


23559 (SAND-91-1000C) Measurements of photo-induced 
changes in conjugated polymers. Seager, C.H. (Sandia National 
Labs., Albuquerque, NM (USA)); Sinclair, M.B.; Mc Branch, D.; 
Heeger, A.J.; Baker, G.L. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 15p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910406-14: 
Spring meeting of the Materials Research Society (MRS), Ana- 
heim, CA (USA), 29 Apr - 3 may 1991). Order Number 
DE91013262. Source: OSTI; NTIS; GPO Dep. 

We have used the highly sensitive technique of Photothermal 
Deflection Spectroscopy (PDS) to measure changes in the infrared 
absorption spectra of MEHPPV, P3HT and Polydiacetylene- 
4BCMU induced by pumping these polymers with light above the 
a—n* transition energy. In contrast to previous chopped light trans- 
mission measurements of these effects, the PDS technique can 
directly measure the buildup or decay of the absorption coefficient, 
a, on the time scale of second to days. In the case of MEHPPV 
we observe that the time scale of seconds to days. in the case of 
MEHPPV we observe that above-gap light causes the appearance 
of a broad infrared peak in a, which continues to grow-in hours af- 
ter the pump light is first applied. For this polymer the general 
shape of the absorption spectra in the unpumped state mimics the 





photo-induced changes, suggesting that remnant photo-induced 
states determine the maximum transparency observed under nor- 
mal experimental conditions. For P3HT and to a lesser extent, 
MEHPPV, we also observe irreversible photo-induced absorption 
components which we tentatively identify with photo-induced oxida- 
tion of the polymer matrix. 10 refs., 8 figs. 


23560 (SERI/TP-210-4319) Novel ways of depositing ZnTe 
flims by a solution growth technique: Annual subcontract re- 
port, 1 January 1990-1 January 1991. Birkmire, R.W. (Delaware 
Univ., Newark, DE (USA). Inst. of Energy Conversion). Solar En- 
ergy Research Inst., Golden, CO (USA); Delaware Univ., Newark, 
DE (USA). Inst. of Energy Conversion. Jun 1991. 28p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
83CH10093. Order Number DE91002189. Source: OSTI; NTIS; 
GPO Dep. 

Cu-doped ZnTe films, <1000A, were reproducibly deposited for 
the first time by an electrochemical method. A CdTe/CdS/ITO/giass 
substrate is externally short circuited to a zinc counter electrode in 
an aqueous. bath consisting of ZnCl, and TeO2 to complete an 
electrochemical cell. Control of both pH and TeO2 concentration 
was necessary to deposit single phase ZnTe films. A copper com- 
plex was added to the bath to control the ZnTe conductivity and 
dope the films p-type. CdTe/CdS solar cells using the ZnTe:Cu as 
the primary contact to the CdTe have achieved efficiencies of 
~9%. 15 refs., 7 figs., 2 tabs. 


23561 (SERI/TP-214-4409) Scanning tunneling microscopy 
studies of the surtaces of a-Si:H and a-SiGe:H films: Annual 
report, 1 December 1989-31 January 1991. Gallagher, A. (Na- 
tional Inst. of Standards and Technology, Boulder, CO (USA)); 
Ostrom, R.; Tannenbaum, D. Solar Energy Research inst., Gokden, 
CO (USA); National Inst. of Standards and Technology, Boulder, 
CO (USA). Jun 1991. 25p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-83CH10093. Order Number 
DE91002169. Source: OSTI; NTIS; GPO Dep. 

The report contains a detailed description of the experimental 
complexities encountered in developing scanning tunneling micro- 
scope (STM) probing of atomic structure on the surface of 
freshly-grown hydrogenated-amorphous semiconductors. It also 
contains a speculative microscopic film-growth model that explains 
differences between the disorder in CVD grown a-Ge:H versus a- 
Si:H films. This model is derived from prior results obtained in the 
chemical analysis of GeH, plasmas, combined with surface reac- 
tion and thermodynamic considerations. The neutral radical 
fragments of silane, disilane and germane dissociation in dis- 
charges, which dominate the vapor and film-growth reactions, have 
been deduced from detailed analysis of prior data and are re- 
ported. 4 refs., 7 figs. 


23562 (UCRL-JC—106344) Lindemann melting law for 
anisentropic crystals: Graphite — liquid carbon. van Thiel, M.; 
Ree, F.H. Lawrence Livermore National Lab., CA (USA). May 
1991. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-9107105—1: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91013583. Source: OSTI; NTIS; GPO Dep. 

The Lindemann law for the melting point of a solid has been elab- 
orated to apply to anisotropic system like graphite. This model is 
more consistent with the small value of the Gruneisen + of graphite 
and the observed low pressure P, T slope of the melting line. The- 
oretical and experimental information is used to describe the lattice 
as a function of volume. To describe the overall shape of the melt- 
ing line, a scaling model for liquid diamond and-graphite are used. 
A mixture model for the two liquids avoids an inevitable liquid-liquid 
phase change. The transition from the solids to the mixed liquid 
qualitatively reproduces the melting line indicated by experiments. 
Some inconsistency appears to exist between the measured (dP/ 
dT) for graphite and that indicated for diamond. 16 refs., 2 figs. 
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Refer also to citation(s) 22616, 22629, 22637, 22638, 22659, 
22679, 22753, 22831, 23504, 23505, 23561, 24330, 24344, 24349, 
24360, 24365, 24366, 24379, 24423, 24424, 24450, 24451, 24452, 
24488, 24489, 24640, 25095, 25121 


23563 (BARC-1519) Use of neutron well coincidence 
counter for the estimation of plutonium in solid waste packets. 
Shukla, Y.D. (Bhabha Atomic Research Centre, Bombay (india). 
Fuel Reprocessing Div.); Vijayan, K.; Kapoor, S.C. Bhabha Atomic 
Research Centre, Bombay (india). 1990. 22p. Order Number 
DE91634764. Source: OSTI; NTIS (US Sales Only); INIS. 

A neutron well coincidence counter is used for the quantitative 
assay of plutonium in standard container of solid wastes. This 
method employs coincidence neutron counting of spontaneous fis- 
sion neutrons to avoid the ambiguities caused by variable (a, n) 
yields from assay samples. During spontaneous fission two or 
more neutrons are emitted essentially at the same time. Neutron 
coincidence detectors containing ten helium (He-3) counters using 
shift register circuit distinguish the fission neutrons from the (a, n) 
neutrons. The spontaneous fission is independent of the chemical 
form and is same in various compounds of plutonium containing a 
fixed quantity of plutonium. In the case of (a, n) neutrons the yield 
varies with the chemical form and the matrix. It has been possible 
to measure the quantity of plutonium down to the level of 20 mg. 
The error observed in the lowest range is +/-15%, while in the 
measurements upto gram levels the error is within +/-10%. (au- 
thor). 7 tabs., 5 figs. 


23564 (BARC—1526) X-ray fluorescence analysis of high 
purity rare earth oxides for common trace rare earth impuri- 
ties. Chandola, L.C. (Bhabha Atomic Research Centre, Bombay 
(India). Spectroscopy Div.); Dixit, R.M.; Khanna, P.P.; Deshpande, 
S.S.; Machado, I.J.; Kapoor, S.K. Bhabha Atomic Research Cen- 
tre, Bombay (India). 1990. 54p. Order Number DE91634765. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Methods for the determination of individual trace common rare 

earth (RE) elements have been developed for fifteen RE oxide ma- 
trices viz. LagO3 to Lu2O3 and Y203. In general, for each matrix, 
two or three neighbouring elements on both sides of the matrix ele- 
ment are determined. The minimum determination limit (MDL) 
achieved is 0.002% for most of the elements. Special efforts were 
made to use a small amount of sample (as low as 400 mg) for the 
analysis by the use of double layer pellet technique and critical 
thickness studies. Practical experiences with 15 RE matrices, most 
of which are investigated for the first time, are discussed. Details of 
selection of instrumental parameters and analysis lines, precision 
and accuracy and preparation of samples and synthetic standards 
are given. Theoretical minimum detection limit (TMDL) for each an- 
alyte element is calculated in all the 15 matrices. (author). 50 tabs., 
2 figs. 
23565 (BARC—1540) Solvent extraction method for rapid 
jon of strontium-90 in milk and food samples. Hingo- 
rani, S.B. (Bhabha Atomic Research Centre, Bombay (india). 
Environmental Assessment Division); Sathe, A.P. Bhabha Atomic 
Research Centre, Bombay (india). 1991. 10p. Order Number 
DE91634791. Source: OSTI; NTIS (US Sales Only); INIS. 

A solvent extraction method, using tributyl phosphate, for rapid 
separation of strontium-90 in milk and other food samples has 
been presented in this report in view of large number of samples 
recieved after Chernobyl accident for checking radioactive contami- 
nation. The earlier nitration method in use for the determination of 
Sr through its daughter *°Y takes over two weeks for analysis of 
a sample. While by this extraction method it takes only 4 to 5 hours 
for sample analysis. Complete estimation including initial counting 
can be done in a single day. The chemical recovery varies be- 
tween 80-90% compared to nitration method which is 65-80%. The 
purity of the method has been established by following the decay 
of yttrium-90 separated. Some of the results obtained by adopting 
this chemical method for food analysis are included. The method 
is, thus, found to be rapid and convenient for accurate estimation 
of strontium-90 in milk and food samples. (author). 2 tabs., 1 fig. 
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23566 (CONF-9105181—11-Extd.Abst.) Kinetic energy distri- 
butions of ions after surtace collisions. Short, R.T.; Todd, P.J.; 

Grimm, C.C. Oak Ridge National Lab., TN (USA). [1991]. 2p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From American Society for Mass Spectrometry 
(ASMS) meeting; Nashville, TN (USA); 19-24 May 1991. Order 
Number DE91013412. Source: OSTI; NTIS: INIS; GPO Dep. 

As a part of the development of an organic ion microprobe. to be 
used for imaging of particular organic compounds in biological 
tissue, various methods of quadrupole-based tandem mass spec- 
troscopy (MS/MS) have been investigated. High transmission 
efficiency is essential for the success of the organic ion micro- 
probe, due to expected low analyte concentrations in biological 
tissue and the potential for sample damage from prolonged expo- 
sure to the primary ion beam. MS/MS is necessary for organic ion 
imaging because of the complex nature of the biological matrices. 
The goal of these studies of was to optimize the efficiency of 
daughter ion production and transmission by first determining 
daughter ion properties and then designing ion optics based on 
those properties. The properties of main interest are daughter ion 
kinetic energy and angular distribution. 1 fig. 


23567 (CONF-9105181—12) Differeniation of Arociors in en- 
vironmental samples using negative ion chemical ionization 
(NICI) mass spectrometry. Ma, C.Y.; Bayne, C.K.; Maskarinec, 
M.P. Oak Ridge National Lab., TN (USA). [1991]. 2p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO5- 
840R21400. From American Society for Mass Spectrometry 
(ASMS) meeting; Nashville, TN (USA); 19-24 May 1991. Order 
Number DE91013411. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental samples suspected of containing polychlorinated 
biphenyls (PCB) and analyzed by EPA Method 8080 frequently 
contain non-PCB components, such as phthalates, PAH'’s, or 
organochlorine pesticides. The presence of these interferences can 
often obscure the GC/ECD patterns and cause problems in differ- 
entiating the Aroclor types by visual inspection. Since Method 8080 
requires the identification of Aroclor types in order to trace the 
sources of PCB occurrences, NIC/ detection was used to provide 
additional parameters for discriminating PCB congeners from inter- 
ferences. In this study, a pattern recognition method has been 
developed to classify the types of Aroclors for environmental sam- 
ples. A computer program written in BASIC has been implemented 
to facilitate Aroclor classification using the NIC! ion abundance 
measurement for PCB congeners. NIC] measurements on Aroclor 
standards were used as training data set to develop classification 
methods for environmental samples. PCB contaminated oil or soil 
samples were either extracted of diluted with hexane and analyzed 
in the same manner as the standards. This sequential classification 
method classified all Aroclors in the training set correctly. A set of 
15 environmental samples with known Aroclor types were also cor- 
rectly classified. 


23568 (CONF-9105181-19) Formation of substituted ben- 
zene radical cations via ion/molecule reactions with 
lodobenzene. Glish, G.L.; McLuckey, S.A. Oak Ridge National 
Lab., TN (USA). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From American Soci- 
ety for Mass Spectrometry (ASMS) meeting; Nashville, TN (USA); 
19-24 May 1991. Order Number DE91014206. Source: OSTI; 
NTIS; INIS; GPO Dep 

Short communication. IODINATED AROMATIC HYDROCAR- 
BONS/chemical reactions; CATIONS/chemical reactions; CATIONS; 
ION-MOLECULE COLLISIONS; MASS SPECTROSCOPY 


23569 (CONF-9105181-20) lon activation in a quadrupole 
ion trap. Glish, G.L.; McLuckey, S.A.; Goeringer, D.E.; Van Berkel, 
GwJ.; Hart, KJ. Oak Ridge National Lab., TN (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, Dc (USA). DOE Contract 
AC05-840R21400. From American Society for Mass Spectrometry 
(ASMS) meeting; Nashville, TN (USA); 19-24 May 1991. Order 
Number DE91014205. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. HELIUM/ion-atom collisions; ARGON/ion- 
atom collisions; XENON/ion-atom collisions; HELIUM; ARGON; 
XENON 
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23570 (CONF-9105181—21-Extd.Abst.) Rapid recovery of 
biological compounds from electrophoretic gel slices for sub- 
sequent analysis by matrix-assisted laser desorption Fourier 
transform mass spectrometry. Dunphy, J.C. (Oak Ridge National 
Lab., TN (USA)): Hettich, R.L.; Buchanan, M.V.; Busch, K.L. Oak 
Ridge National Lab.. TN (USA). [1991]. 2p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400 ;ACO5- 
760R00033. From American Society for Mass Spectrometry 
(ASMS) meeting: Nashville, TN (USA); 19-24 May 1991. Order 
Number DE91014264. Source: OSTI; NTIS; GPO Dep. 

Short communication. OLIGONUCLEOTIDES/mass _ spectra; 
GELS/mass_ spectroscopy; ELECTROPHORESIS; FOURIER 
TRANSFORM SPECTROMETERS; OLIGONUCLEOTIDES; DES- 
ORPTION; GELS 


23571 (CONF-9106214-1) Thin film hydrogen sensor. Lauf, 
R.J.; Hoffheins, B.S. Oak Ridge National Lab., TN (USA). [1991]. 
9p. Sponsored by USDOE, Washington, DC (USA); National Aero- 
nautics and Space Administration, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From Hydrogen leak detection inter- 
change meeting; Houston, TX (USA); 4-5 Jun 1991. Order Number 
DE91014197. Source: OSTI; NTIS; GPO Dep. 

We have designed, constructed, and tested a miniature, solid- 
state hydrogen sensor intended for use wherever one needs to 
selectively detect the presence of gaseous hydrogen. A notable 
feature of this sensor is that is insensitive to the presence or ab- 
sence of air inert gases, etc. The design is inherently simple, 
rugged, and stable, and can be manufactured by standard tech- 
niques. The concept of operation relies on the fact that when 
palladium metal is exposed to hydrogen gas it rapidly comes to 
equilibrium by absorbing hydrogen. Most hydrogen partial pres- 
sures of interest (10-° to 1 psia) will be in equilibrium with the 
palladium/hydrogen solid solution (a-phase). The electrical resistiv- 
ity of the solid solution will depend on its hydrogen concentration. 
A the same time, palladium will not be adversely affected by other 
species such as oxygen and water. 5 figs. 


23572 (DOE/CE/15304—-T1) Separation of adsorbed compo- 
nents by variable temperature desorption: Final report. 
Findley, M.E. Missouri Univ., Rolla, MO (USA). Dept. of Chemical 
Engineering. 27 Mar 1990. 28p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG01-87CE15304. Order Number 
DE91013319. Source: OSTI; NTIS; GPO Dep. 

This report covers the activities performed under the Department 
of Energy grant “Separation of Absorbed Components by Variable 
Temperature Desorption” to the University of Missouri-Rolla, with 
Project Director M. E. Findley. This grant is under DOE Energy Re- 
lated Inventions Program, and originated with the discovery that 
multicomponent adsorption separations in some cases can be 
improved by carrying out a thermal desorption at increasing tem- 
peratures and separating low temperatures desorbed components 
from high temperatures desorbed components. The primary objec- 
tive of this project was to promote the future industrial use of this 
invention in order to bring about energy savings for the country 
and if possible profits for the University and the inventors. 


23573 (DOE/ER/13859-12) Validity of the model used to re- 
late the energy distribution and the adsorption isotherm. 
Roles, J. (Tennessee Univ., Knoxville, TN (USA). Dept. of Chem- 
istry); Guiochon, G. Tennessee Univ., Knoxville, TN (USA). Dept. 
of Chemistry. [1991]. 17p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO05-88ER13859. Order Number 
DE91013528. Source: OSTI; NTIS; GPO Dep. 

We discuss here the problems associated with the derivation of 
the energy distribution of diethylether on the surface of the fine, 
solid particles used as raw material for the preparation of alumina 
ceramics. Adsorption isotherms can be used to understand various 
aspects of the interactions of the adsorbate molecules with them- 
selves or with the surface of the adsorbent. Currently, we are using 
the adsorption isotherms of various selected probes to investigate 
the degree of heterogeneity of a solid surface. The adsorption 
energy distribution of a probe compound on a surface can be cal- 
culated by solving a Fredholm integral equation. 14 refs., 4 figs., 2 
tabs. 





23574 (INIS-BR-2395, pp. 11) Precious metals determina- 
tion in low grade ores by ion exchange and plasma emission - 
DCP. Duarte, L.T. (Comissao Nacional de Energia Nuclear, Rio de 
Janeiro, RJ (Brazil). Lab. de Analise Mineral); Ferreira, A.C.M.; 
Medeiros, J.A. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 
1987. 29p. (In Portuguese). (CONF-8709508—: 4. national meeting 
on analytical chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In 
Proceedings of the 4. National Meeting on Analytical Chemistry - 
Abstracts. Order Number DE91628939. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. GOLD/emission spectroscopy; 
GOLD/ion exchange; GOLD/ores; ORES/emission spectroscopy; 
PLATINUM METALS/emission spectroscopy; PLATINUM METALS/ 
ion exchange; PLATINUM METALS/ores; GOLD; ORES; PLASMA; 
QUANTITATIVE CHEMICAL ANALYSIS 


23575 (INIS-BR-2412) Musa massif: mapping, petrology 
and petrochemical, Rio Maria, SE from Para State. Gastal, 
M.C.P. Para Univ., Belem, PA (Brazil). Nucleo de Ciencias Geofisi- 
cas e Geologicas. 1987 50ip. (in Portuguese). Order Number 
DE91634766. Source: OST!; NTIS (US Sales Only); INIS. 

The petrological, geochemical and geochronological studies al- 
low some insight on the genesis and evolution of the Musa Massif. 
The different facies of the granitic body are cogenetic, although 
each of these facies presents some peculiarities in its genesis and 
evolution. These data suggests that the granite magma evolution 
was complex or, alternatively, that the facies were generated by 
liquids derived from different sources. A model of magmatic em- 
placement, genesis and differentiation is proposed and discussed. 
The granitic facies show a calc-alkaline compositions, exhibiting 
strong analogies with cordilleran granites or magnetite granites. An 
age of 1692 +- 11 Ma (Rb/Sr) with IR of 0,70777 +- 0,00023 was 
obtained for different facies of Massif. A preliminary attempt to indi- 
vidualize geochronology the principal facies was done and showed 
that there is a coincidence between the ages and the emplacement 
sequence of these facies of the pluton. (author). 


23576 (INIS-BR-2415) Geological environment and miner- 
alizations associated to granite from Serra Dourada 
(meridional edge) - Goias. Macambira, M.J.B. Para Univ., Belem, 
PA (Brazil). Nucleo de Ciencias Geofisicas e Geologicas. 1983 
143p. (In Portuguese). Order Number DE91634767. Source: OST]; 
NTIS (US Sales Only); INIS. 

The Serra Dourada granite is related to one of the various large 
tin-bearing domic structures that occur in central-eastern Goias, 
where rocks of Uruacu and Brasilia fokded belts and of Goias me- 
dian massif crop out. The present study was undertaken in the 
southern part of Serra Dourada as an attempt to contribute to the 
petrologic, metallogenetic and stratigraphic aspects of the granitic 
rocks present in that region. The methodological approach 
consisted of the preparation of a 1:45.000 geological map and in- 
cluded the obtention of petrographic, ore microscopic and 
geochronological data, as well as the determination of major ele- 
ment concentrations in rocks and some minerals. Trace elements 
were only determined for rocks. (author). 


23577 (INIS-BR-2420) Petrology, geochemistry of major e+ 
ements, traces, rare earths and isotopes (Sr, 0, H, S) on 
Meruoca and Mocambo batholith, Ceara State, Northeast of 
Brazil. Sial, AN. Pernambuco Univ., Recife, PE (Brazil). Dept. de 
Geologia. 1989 296p. (in Portuguese). Order Number 
DE91634768. Source: OSTI; NTIS (US Sales Only); INIS. 

Values of 6 sup(18) O of whole-rock Meruoca granite and mineral 
separates form a remarkable bull’s-eye pattern. Toward the periph- 
ery, the granite appears to be normal | type (6 sup(18) O = +7 to 
+8 permil sub(SMOW)). Whole-rock isochron gives an age of 491 
+ 19 Ma and an initial sup(87) Sr/sup(86) Sr of 0.07076 + 0.0028 
but with data points scattering outside experimental error attesting 
to a significant disturbance of the Rb-Sr relationships.(author). 


23578 (INIS-BR-2422) Geologic evolution of Tucurui re- 
gion - Para. Silva Matta, M.A. da. Centro de Tecnologia Mineral, 
Rio de Janeiro, RJ (Brazil). 1982 120p. (in Portuguese). Order 
Number DE91634769. Source: OSTI; NTIS (US Sales Only); INIS. 
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The northern part of the Araguaia Belt is exposed in the Tucurui 
region and their stratigraphic, structural, metamorphic and mag- 
matic features had been studied aiming at contributing for the 
understanding of the geological evolution of the area. Dating with 
R-Sr and K-At are also presented, allowing some association for 
the lythotype of Xingu complex and Araguaia Belt. The oldest 
Stratigraphic unit of the area is represented by the Xingu Complex, 
composed by gneisses and granites and subordinated schists and 
anphibolites. Over this unit, during the niddle Proterozoic, the Tu- 
curui group was developed. The bottom of this unit is composed by 
a sequence of tholeiitic basaltic flows which were here enclosed in 
the Caripe Formation. The Morrote Formation, is made up of 
graywackes, and constitutes the upper part of the Tucurui Group. 
The geossinolinal evolution of the Araguaia Belt took place during 
the Uruacuano Cycle. This geoteotonic unit is represented in the 
studied area by the Couto Magalhaes Formation (Tocantins Group) 
which comprises pelitic and psamitic metasediments. After the 
metamorphism of the Araguaia Belt, the Couto Magalhaes Forma- 
tion acted as the place of mafic and ultramafic intrusion and, lately, 
the Tucurui Fault thrusted the metamorphic rocks of the Tocantins 
Group over the Tucurui Group lithetypes. (author). 


23579 (INIS-BR-2433) Geology and mineral occurences of 
braquiantidinal do Lontra - GO. Macambira, J.B. Para Univ., 
Belem, PA (Brazil). Nucleo de Ciencias Geofisicas e Geologicas. 
1983 118p. (In Portuguese). Order Number DE91637589. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work involved the geological mapping (in the scale 
1:60.000) of an area of 800 square kilometers in the nortwestern 
part of the state of Goias, near and east of the Araguaia river. 
Based on the stratigraphy, metamorphism, geochronology, magma- 
tism and mineral deposits hypotheses on the geological evolution 
of the region are discussed. The area studied belongs to the Pre- 
cambrian Araguaia Fold Belt. The oldest rocks identified are 
trondhjemitic gneisses and on these rocks was deposited a sedi- 
mentary sequence with minor volcanics of a geosynclinal type. The 
stratigraphic column of Abreu (1978) was adopted with minor modi- 
fications. The basement, of transamazonic age (2000 Ma), consists 
mostly of gneiss, migmatite, granite gneiss and amphibolite. The 
metasediments belongs to the lower unit (Estrondo Group) of the 
Supergroup Baixo Araguaia. The Estrondo Group, of brasilian age 
(600 Ma), consists in the area of the lowermost Morro do Campo 
Formation, mainly quartzite and amphibolite, which give the high re- 
lief of the brachyanticlines of Lontra and Ramal do Lontra.(author). 


23580 (INIS-BR-2449) Viability utilization of one Se 
sup(75) source in the analysis of uranium, thorium and rare 
earths for use on energy dispersive x-ray fluorescence. Nova 
Mussel, W. da. Minas Gerais Univ., Belo Horizonte, MG (Brazil). 
Dept. de Quimica. 1989 137p. (in Portuguese). Order Number 
DE91634784. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is a study about the viable utilization of one Se 
sup(75) source as an excitation source for the use of Energy Dis- 
persive X-Ray Fluorescence (EDXRF), in the analysis of Uranium, 
Thorium and the Rare Earths. The following arrangement was build 
up: a HPGE detector, two Se sup(75) sources in 30 sup(0) posi- 
tions of castle, deadtime of 5%. Using this arrangement the 
calibration curve for U and Th was measured and the angular cor- 
relation coeficient was r+ 0,999, and for the Rare Earths was 
superior r+ 0,960. The answer given for this system was consid- 
ered very fine. (author). 


23581 (INIS-BR-2498) Tectonic and granit brasil- 
ianas of pre-cambian from Santa Catarina. Basei, M.A.S. (Sao 
Paulo Univ., SP (Brazil). Inst. de Geociencias); Cordani, U.G.; Vas- 
concellos, J.P.B. de. Sociedade Brasileira de Geologia, Sao Paulo, 
SP (Brazil). 1987 2p. (In Portuguese). (CONF-8711357-: 3. South- 
Brazilian symposium on geology, Curitiba (Brazil), 5-10 Nov 1987). 
Order Number DE91637591. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. GRANITES/age estimation; 
GRANITES; LEAD ISOTOPES; RUBIDIUM ISOTOPES; STRON- 
TIUM ISOTOPES; URANIUM ISOTOPES 


23582 (INIS-BR-2511) Amazon basin: trace elements in 
Varzea sediments. Fernandes, E.A.N.; Ferraz, E.S.B.; Martinelli, 
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L.A.; Oliveira, H. de. Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil). 1990 1p. Order Number 
DE91637592. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SEDIMENTS/neutron activation 
analysis; AMAZON RIVER; GAMMA SPECTROSCOPY; SEDI- 
MENTS 


23583 (INIS-BR-2517) Molecular deposition of uranium in 
fission chamber electrodes. Napolitano, C.M.; Pereira, M.C.C. In- 
stituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 ip. (In Portuguese). Order Number DE91637694. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM/deposition; 
URANIUM/electrodes; URANIUM/fission chambers; URANIUM; DE- 
POSITION; ELECTRODES 


23584 (INIS-BR-2521) Development of a radiochemical 
separation method for determining of toxic elements mercury, 
arsenic, antimony and selenium in biological matrices. Mai- 
hara, V.A.; Vasconcellos, M.B.A.; Favaro, D.I.T.; Armelin, M.J.A. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (In Portuguese). Order Number DE91637695. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ANTIMONY/extraction columns; 
ARSENIC/extraction columns; BIOLOGICAL MATERIALS/extraction 
columns; MERCURY/extraction columns; ANTIMONY; ARSENIC; 
MERCURY; QUANTITATIVE CHEMICAL ANALYSIS 


23585 (INIS-BR-2527) Quantitative determination of tho- 
rium on the environment monitoring program of IPEN - CNEN/ 
SP. Santos, A.J.G. dos; Mazzilli, B. Instituto de Pesquisas Energet- 
icas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (in 
Portuguese). Order Number DE91637696. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. THORIUM/coprecipitation; 
THORIUM/environmental materials; THORIUM/photometry; MONI- 
TORING; THORIUM; COPRECIPITATION; PHOTOMETRY 


23586 (INIS-BR-2528) Quantitative determination of total 
uranium in liquid wastes generated from IPEN - CNEN/SP. Mor- 
eira, S.R.D.; Mazzilli, B. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (in Por- 
tuguese). Order Number DE91637646. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. URANIUM/photometry; 
URANIUM/radioactive wastes; URANIUM/volumetric analysis; 
URANIUM; PHOTOMETRY 


23587 (INIS-BR-2535) Samples preparation for analysis by 
x-ray fluorescence: an alternative technique. Cohen, V.H.; Mat- 
suda, M.T. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order Number 
DE91637647. Source: OSTI; NTIS (US Saies Only); INIS. 
Published in summary form only. SAMPLE PREPARATION/ 
uranium; SAMPLE PREPARATION/x-ray fluorescence analysis; 
URANIUM . 


23588 (INIS-BR—2538) Purification processes for sup(99)Mo 
obtention. Lobao, A.S.T.; Carvalho, E.|. de; Matsuda, H.T.; Araujo, 
1.C.; Forbicini, S. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order 
Number DE91637697. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUEL PLATES/solutions; FUEL 
PLATES/uranium compounds; MOLYBDENUM 99/extraction 
columns; MOLYBDENUM 99/purification; MOLYBDENUM 99/ 
solutions; SOLUTIONS; ION EXCHANGE MATERIALS; PURIFICA- 
TION 


23588 (INIS-BR-2542) Complexing agent on rare earths 
determination and separation by ion chromatography without 
suppression. Pires, M.A.F.; Abrao, A. Instituto de Pesquisas Ener- 
geticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in 
Portuguese). Order Number DE91637698. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. RARE EARTHS/ion exchange 
chromatography; YTTRIUM/ion exchange chromatography; COM- 
PLEXES; ETHYLENE; YTTRIUM 
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23590 (INIS-BR-2544) Neutron activation analysis of trace 
elements in human hair. Hanasiro, L.N.; Saiki, M. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 1p. (in Portuguese). Order Number DE91637593. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HAIR/neutron activation analy- 
sis; HAIR 


23591 (INIS-BR-2549) Isotopic ratios determination of 
sup(235)U/sup(238)U and sup(234)U/sup(238)U in environmen- 
tal samples by alpha spectrometry. Szeles, M.S.M.; Mazzilli, B. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (In Portuguese). Order Number DE91637594. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM 234/isotope ratio; 
URANIUM 235/isotope ratio; URANIUM 238/isotope ratio; ALPHA 
SPECTROSCOPY; ELECTRODEPOSITION; ENVIRONMENTAL 
MATERIALS; EXTRACTION COLUMNS 


23592 (INIS-BR-2550) Determination of sup(134)Cs, 
sup(137)Cs and sup(40)K in dried milk samples for intercom- 
parison of IAEA 1989. Venturini, L.; Pecequilo, B.R.S. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 ip. (in Portuguese). Order Number DE91637595. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CESIUM 134/milk; CESIUM 
137/milk; MiILK/multi-element analysis; POTASSIUM 40/milk; MILK; 
GAMMA SPECTROSCOPY; INTERLABORATORY COMPAR- 
ISONS 


23593 (INIS-BR-2551) Determination of O/U ratio from 
uranium-gadolinium (U,Gd)O sub(2) by gravimetric technique. 
Ferrari, K.R.; Hirata, M.; Bustillos, O.V.; Riella, H. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 1p. (In Portuguese). Order Number DE91637648. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GADOLINIUM OXIDES/ 
gravimetric analysis; GADOLINIUM OXIDES/uranium oxides; URA- 
NIUM OXIDES/gadolinium oxides; URANIUM OXIDES/gravimetric 
analysis; SINTERED MATERIALS; STOICHIOMETRY 


23594 (INIS-BR-2557) Utliization of neutron activation 
analysis to evaluate the distribution of nutrients elements be- 
tween five species of maize. Armelin, M.J.A.; Maihara, V.A.; 
Vasconcellos, M.B.A.; Nascimento, V.F.; Favaro, D.1.; Machado, 
L.M. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order Number 
DE91637596. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MAIZE/nutrients; MAIZE; NU- 
TRIENTS; NEUTRON ACTIVATION ANALYSIS 


23595 (INIS-BR-2563) Utilization of instrumental neutron 
activation analysis and x-ray fluorescence analysis on trace 
elements analysis trom aerosol samples. Paiva, R.P.; Munita, 
C.S.; Cunha, |.1.L.; Romano, J.; Alonso, C.D. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 ip. (In Portuguese). Order Number DE91637597. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AEROSOLS/neutron activation 
analysis; AEROSOLS/x-ray fluorescence analysis; AEROSOLS 


23596 (INIS-BR-2575) Analysis by traces element active- 
tion on pulmonary tissue samples. Rogero, S.O.; Saiki, M.; 
Nascimento, P.H.S. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order 
Number DE91637598. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LUNGS/neutron activation anal- 
ysis; LUNGS; TISSUES 


23597 (INIS-BR-2580) Obteinment of praseodymium trom 
rare earths mixture chloride. Queiroz, C.A.S.; Araujo, J.A. de; 
Abrao, A. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order Number 
DE91637699. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PRASEODYMIUMedta; 
PRASEODYMIUM/lleaching; CHLORIDES; PRASEODYMIUM; 
EDTA; LEACHING 





23598 (INIS-mf-12865) The carrying out of a radiometric 
analysis method applicable to Moroccan phosphates. Study of 
the uranium amounts, of the U/Ra equilibrium ratio and of 222- 
radon emanation rates. Choukri, A. Universite Mohammed 5, 
Rabat (Morocco). Faculte des Sciences. 1 Jul 1987 146p. (in 
French). Order Number DE91634770. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A radiometric analysis method for the determination of the ura- 
nium and the radium amounts in Moroccan phosphate has been 
carried out, using Nal(Tl) scintillator to detect gamma radiation of 
238-U and 235-U radioactive daughters. The analysis results per- 
mit to calculate the U/Ra equilibrium ratio and the emanation rates 
of 222-Rn versus temperature. The U/Ra disequilibria permit to de- 
tect the secondary contribution of a recent uranium. The 222-Rn 
emanation rates are useful in the evaluation of the radiological 
hazards related to the phosphate radioactivity. This method was 
applied to study the phosphate Ganntour deposit and showed that 
the uranium content ranges from 25ppm to 350ppm, that the U/Ra 
ratio ranges from 0.6 to 2.2 with an exceptional value of 4.5. The 
emanation rate of natural radon is between 0% and 27%. The 
radon forced emanation by heating or by adding different acids has 
also been studied. The phosphate attack with H2SO, and HNOs, 
using the analysis method, showed that a maximum degassing ap- 
pears at 0.9cc/g for H2SO, and 1.1cc/g for HNO3. By adding 
H2SO,4, 30% of uranium (without radium) passed in the solution 
and by adding HNO, uranium and radium are divided among the 
solid and the liquid phases. 22 refs., 49 figs., 25 tabs. (author). 


23599 (INIS-SU-254, pp. 696) Analytical possibilities for 
determination of total fluorine in complexing media by the 
method of multiple standard additions. Kuznetsova, |.V. (Sara- 
tovskij Gosudarstvennyj Univ., Saratov (USSR)); Sivanova, O.V.; 
Khmelev, S.S.; Vorob’ev, A.F. AN SSSR, Moscow (USSR). Otdele- 
nie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR}. Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 134p. (in Russian). 
(CONF-9005347—: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pr. 4: 
Summaries of reports. Order Number DE91003109. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. FLUORIDES/quantitative chemical analysis; 
CHEMICAL COMPOSITION; DYES; FLUORIDES; INTERFER- 
ING ELEMENTS; NUCLEAR INDUSTRY; POLYPHENOLS; 
POTENTIOMETRY; SAMPLE PREPARATION; SOILS; SPEC- 
TROPHOTOMETRY 


23600 (INIS-SU-254, pp. 695) Selective separation of ra- 
diocactive strontium from waters, soils and plants using 
dicyclohexyl-18-crown-6. Yakshin, V.V.; Vilkova, O.M.; Myasoe- 
.dov, B.F.; Tuzova, A.V.; Simonov, Yu.A. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (in 
Russian). (CONF-9005347—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM COMPLEXES/solvent extraction; 
STRONTIUM 89/radiometric analysis; STRONTIUM 90/radiometric 
analysis; CHLOROFORM; DISTRIBUTION FUNCTIONS; 
HETEROCYCLIC COMPOUNDS; NITRIC ACID; PLANTS; 
POLYETHYLENE GLYCOLS; QUANTITY RATIO; SOILS; WATER 


23601 (INIS-SU-254, pp. 700) Possibilities of application of 
crown-compounds to separation and analysis of cations of 
toxic elements. Sukhan, V.V. (Kievskij Gosudarstvennyj Univ., 
Kiev (Ukrainian SSR)); Nazarenko, A.Yu.; Mikhalyuk, P.!. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
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Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 134p. (In Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pr. 4: Summaries of reports. Order 
Number DE91003109. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. CESIUM COMPLEXES/chemisorption; CESIUM 
COMPLEXES/solvent extraction; STRONTIUM COMPLEXES/ 
chemisorption; STRONTIUM COMPLEXES/solvent extraction; 
CHEMISORPTION; HETEROCYCLIC COMPOUNDS; MOLECU- 
LAR STRUCTURE; POLYETHYLENE GLYCOLS; STABILITY 


23602 (INIS-SU-257, pp. 281-282) lon-exchange methods 
for isolation and determination of onium elements in 
environmental samples. Guseva, L.!. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii). AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs., 1 tab. TRANSPLUTONIUM COMPOUNDS/ 
ion exchange; TRANSPLUTONIUM COMPOUNDS/separation 
processes; AQUEOUS SOLUTIONS; INORGANIC ACIDS; 
INTERFERING ELEMENTS; ION EXCHANGE MATERIALS; 
QUANTITATIVE CHEMICAL ANALYSIS; SAMPLE PREPARATION; 
TRACE AMOUNTS 


23603 (INIS-SU-257, pp. 388) The latest achievements in 
analytical chemistry of actinides. Myasoedov, B.F. (AN SSSR, 
Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); Lebedev, 
1A. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. ; 

Short note. 2 refs. ACTINIDES/quantitative chemical analysis; 
ACCURACY; ACTINIDES; SENSITIVITY; SEPARATION PRO- 
CESSES; VALENCE 


23604 (INIS-SU-257, pp. 389) The growth and trends of the 
analytical chemistry of actinide elements as reflected in the 
statistical evaluation of its subject literature. Braun, T. 
(Eoetvoes Lorand Tudomanyegyetem, Budapest (Hungary)). AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
’°89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDES/chemical analysis; ACTINIDES; DATA 
COMPILATION; EVALUATION; FORECASTING 


23605 (INIS-SU-257, pp. 390-391) The use of standard 
reference materials in analytical chemistry of uranium and plu- 
tonium. Ryzhinskii, M.V. (Radievyj inst., Leningrad (USSR)); 
Stepanov, A.V. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CALIBRATION STANDARDS/isotope ratio; CALIBRA- 
TION STANDARDS/quantitative chemical analysis; PLUTONIUM/ 
isotope ratio; PLUTONIUM/quantitative chemical analysis; URA- 
NIUMisotope ratio; URANIUM/quantitative chemical analysis; 
ACCURACY; CALIBRATION; PLUTONIUM; URANIUM 


23606 (INIS-SU-257, pp. 394) Photoluminescence of crys- 
tallophosphors tor the determination of uranium, neptunium, 
plutonium and americium. Novikov, Yu.P. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Ivanova, S.A.; 
Gliva, V.B. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. AMERICIUM/quantitative chemical analy- 
sis; NEPTUNIUM/quantitative chemical analysis; PLUTONIUM/ 
quantitative chemical analysis; URANIUM/quantitative chemical 
analysis; AMERICIUM; BISMUTH TUNGSTATES; INORGANIC 
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PHOSPHORS; LEAD COMPOUNDS; MOLYBDATES; NEPTU- 
NIUM; PHOTOLUMINESCENCE; PLUTONIUM; SENSITIVITY; 
SODIUM TUNGSTATES; SPECTRA; URANIUM 


23607 (INIS-SU-257, pp. 395) Luminescent determination 
of neptunium in uranium. Ryabukhin, V.A. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Volynets, M.P.; 
ivanova, S.A.; Novikov, Yu.P. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. NEPTUNIUM/quantitative chemical analysis; 
URANIUM/quantitative chemical analysis; CALCIUM FLUORIDES; 
DISSOLUTION; FILTRATION; INORGANIC PHOSPHORS; NEP- 
TUNIUM; NITRIC ACID; PHOTOLUMINESCENCE; SENSITIVITY; 
URANIUM 


23608 (INIS-SU-257, pp. 396) The luminescent analyzer for 
uranium(6) determination. Romanovskaya, G.I. (AN SSSR, 
Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); Chibisov, 
A.K.; Gorpenko, V.A.; Lebedeva, N.A. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPOUNDS/quantitative chemical 
analysis; EQUIPMENT; FLUORESCENCE; INTERFERING ELE- 
MENTS; LASER RADIATION; PHOSPHORIC ACID; SENSITIVITY; 
SODIUM SILICATES 


23609 (INIS-SU-257, pp. 397) On influence of acid- 
base equilibrium on characteristics of spectrophotometric 
methods of uranium solution analysis. Anan’eva,_ |.M. 
(Vsesoyuznyj Nauchno-issiedovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Teterin, Eh.G. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-22 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANIUM/quantitative chemical analysis; URANYL 
COMPOUNDS /absorption spectra;s AQUEOUS SOLUTIONS; 
NITRIC ACID; OPACITY; PH VALUE; QUANTITY RATIO; SENSI- 
TIVITY; SPECTROPHOTOMETRY; URANIUM 


23610 (INIS-SU-257, pp. 398) The electrothermal atomic 
absorption spectrometry technique for determination of 
rhodium in presence of uranium(6) in nitric solution. Maslen- 
nikov, A.G. (AN SSSR, Moscow (USSR). inst. Fizicheskoj Khimii); 
Tatzy, Yu.G.; Kuz’min, N.M.; Abuzvida, M.A.; Treesh, M.B. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
‘89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. RHODIUM/absorption spectroscopy; RHODIUM/ 
quantitative chemical analysis; AQUEOUS SOLUTIONS; ATOM- 
IZATION; QUANTITY RATIO; RHODIUM; SENSITIVITY; URANYL 
NITRATES 


23611 (INIS-SU-257, pp. 399-400) Derivative coulography 
and its application in analytical chemistry of transuranium 
elements. Kosyakov, V.N. (Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). _ Inst. 
Atomnoj Ehnergii). AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides 89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref., 1 fig. ACTINIDES/quantitative chemical analy- 
sis; ACTINIDES; REDOX POTENTIAL; VOLTAMETRY 


23612 (INIS-SU-257, pp. 393) Extraction chromatogre- 
phy in analytical chemistry of actinides. Markov, V.K. 
(Vsesoyuznyj Nauchno-lssledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Astafurov, V.I.; Yablochkin, A.V.; 
Frolova, V.N. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides ‘89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short note. ACTINIDE COMPOUNDS/extraction chromatogra- 
phy; OPTIMIZATION; QUANTITATIVE CHEMICAL ANALYSIS; 
REAGENTS; SENSITIVITY; VALENCE 


23613 (INIS-SU-257, pp. 418) Determination of actinides 
admixtures in uranium and plutonium. Karelin, A.|. (Tomskij Po- 
litekhnicheskij Inst., Tomsk (USSR)); Astafurov, V.I.; Belyaev, V.D.; 
Turkin, V.I.; Lobas, O.P.; Smirnov, V.V. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM/quantitative chemical analysis; PLUTO- 
NIUM/quantitative chemical analysis; © THORIUM/quantitative 
chemical analysis; URANIUM/quantitative chemical analysis; AL- 
PHA SPECTROSCOPY; EXTRACTION CHROMATOGRAPHY; 
IMPURITIES; ISOTOPE DILUTION; NEPTUNIUM; PLUTONIUM; 
SENSITIVITY; SPECTROPHOTOMETRY; THORIUM; URANIUM; 
VALENCE; VOLTAMETRY 


23614 (INIS-SU-257, pp. 419) Determination of plutonium 
in high-activity solutions. Gromov, B.F. (Vsesoyuznyj Nauchno- 
issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)); Zakharov, N.V.; Astafurov, V.1.; Vashman, A.A.; Moseev, 
L.l. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. PLUTONIUM/quantitative chemical analysis; ALPHA 
SPECTROSCOPY; COMPARATIVE EVALUATIONS; EXTRACTION 
CHROMATOGRAPHY; HIGH-LEVEL RADIOACTIVE WASTES; 
ISOTOPE DILUTION; MAGNETIC SUSCEPTIBILITY; NUCLEAR 
MAGNETIC RESONANCE; PLUTONIUM; PURIFICATION; SOL- 
VENT EXTRACTION; SPECTROPHOTOMETRY; SPENT FUELS; 
VALENCE; VOLTAMETRY 


23615 (INIS-SU-257, pp. 407) Use of =2Ct for elemental 
analysis. Bakiyev, S.A. (AN Uzbekskoj SSR, Tashkent (USSR). 
inst. Yadernoj Fiziki); Kist, A.A.; Rakhmanov, Zh.; Khatamov, Sh.; 
Flitsiyan, E.S.; Aripov, G.A.; Ravshanov, R.M. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CALIFORNIUM 252/neutron activation analysis; CAL- 
IFORNIUM 252/neutron sources; MULTI-ELEMENT ANALYSIS; 
NEUTRON FLUX; NEUTRON RADIOGRAPHY; ORES 


23616 (INIS-SU-257, pp. 408-409) Neutron activation analy- 
sis for trace amounts of thorium, uranium and neptunium. 
Niese, U. (Zentralinstitut fuer Kernforschung, Rossendort bei Dres- 
den (Germany, F.R.)); Gleisberg, B.; Niese, S. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs., 1 tab. NEPTUNIUM/neutron activation analy- 
sis; THORIUM/neutron activation analysis; URANIUM/neutron 
activation analysis; COOLANTS; DISSOLUTION; NEPTU- 
NIUM; ROCKS; SILICON; SPENT FUELS; THORIUM; TRACE 
AMOUNTS; URANIUM; VALENCE 


23617 (INIS-SU-257, pp. 410-411) Neutron activation analy- 
sis for ultra low content of uranium and thorium in aluminium 
and silica. Mitsugashira, T. (Tohoku Univ., Sendai (Japan). Inst. 
for Materials Research); Koma, Y.; Yagi, M.; Hirai, S.; Okada, I. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides ‘89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 fig. THORIUM/neutron activation analysis; 
URANIUM/neutron activation analysis; ALUMINIUM; FISSION 
PRODUCTS; INTERFERING ELEMENTS; SENSITIVITY; SEPA- 
RATION PROCESSES; SILICON OXIDES; THORIUM; TRACE 
AMOUNTS; URANIUM 


23618 (INIS-SU-257, pp. 413) Neutron methods of ac- 
tinides assay and their metrologic support. Konyaev, A.E. 
(Vsesoyuznyj Nauchno-lssiedovatel'skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Kositsyn, V.F.; Fedorov, V.S. AN 





SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDES/neutron activation analysis; ACTINIDES/ 
neutron spectroscopy; ACTINIDES; CALIBRATION; CALIBRATION 
STANDARDS; ERRORS; NEUTRON SOURCES 


23619 (INIS-SU-257, pp. 421) In-line and non-destructive 
determination of Th, U and Pu in process steams, air filters, 
and mox-pellets. Hoffmann, P. (Technische Hochschule Darm- 
stadt (Germany, F.R.). Fachbereich 8 - Anorganische Chemie und 
Kernchemie im Edward-Zintl-institut); Pilz, N.; Lieser, K.H. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
‘89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. PLUTONIUM/x-ray fluorescence analysis; THORIUM/ 
x-ray fluorescence analysis; URANIUM/x-ray fluorescence analysis; 
AIR FILTERS; FUEL PELLETS; FUEL RODS; PLUTONIUM; SEN- 
SITIVITY; THORIUM; URANIUM 


23620 (INIS-SU-257, pp. 422-423) Investigations of the 
seperation of Np, Pa, U, Th, and ree in ical samples. 
Gleisberg, B. (Joint Inst. for Nuclear Research, Dubna (USSR)); 
Ly, B.M.; Gorski, B. AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225-—: Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs., 1 tab. NEPTUNIUM/neutron activation analy- 
sis; PROTACTINIUM/neutron activation analysis; RARE EARTHS/ 
neutron activation analysis; THORIUMneutron activation analy- 
sis; URANIUM/neutron activation analysis; ION EXCHANGE 
CHROMATOGRAPHY; METEORITES; MINERALS; NEPTUNIUM; 
PROTACTINIUM; ROCKS; THORIUM; TRACE AMOUNTS; URA- 
NIUM 


23621 (INIS-SU-257, pp. 431-432) Application of activity ra- 
tios of actinides in the analysis of environmental samples. 
Niese, U. (Zentralinstitut tuer Kernforschung, Rossendorf bei Dres- 
den (Germany, F.R.)); Helbig, W.; Smulek, W.; Borkowski, M. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 8 refs., 1 tab. ACTINIDES/isotope ratio; ACTINIDES/ 
radioactivity; ACTINIDES/soils; ACTINIDES; RADIOACTIVITY; 
SOILS; ALPHA SPECTROSCOPY; GRAMINEAE; SAMPLE 
PREPARATION; SOLVENT EXTRACTION; VALENCE 


23622 (INIS-SU-257, pp. 433-434) Determination of ac- 
tinides in the environment. Kosyakov, V.N. (Gosudarstvennyj 
Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Yakoviev, N.G.; Viasov, M.M.; 
Piskarev, P.E. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. ACTINIDES/quantitative chemical analysis; 
ACTINIDES; ALPHA SPECTROSCOPY; EXTRACTION CHRO- 
MATOGRAPHY; PHOTOMETRY; RADIOACTIVE AEROSOLS; 
SOILS; SOLVENT EXTRACTION; VALENCE 


23623 (INIS-SU-257, pp. 442) Express detection of pluto- 
nium in environmental objects. Shvetsov, |.K. (Gosudarstvenny} 
Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Kalinichenko, B.S.; Kulazhko, 
V.G. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. PLUTONIUM/radiometric analysis; LEACHING; PLU- 
TONIUM; SAMPLING; SOILS; SOLVENT EXTRACTION; TOA 


23624 (INIS-SU-257, pp. 446) Determination of thorium, 
uranium, plutonium and americium in environmental objects, 
man’s body and biological materials. Astafurov,  V.I. 
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(Vsesoyuznyj Nauchno-issledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Bad’in, V.i.; Kononykina, N.N.; Gromov, 
V.S.; Bulanova, |.D.; Mordashova, V.V.; Zabolotskaya, |.D.; 
Frolova, V.N. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-—: Actinides ‘89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM/radiometric analysis; PLUTONIUM 
radiometric analysis; THORIUMradiometric analysis; URANIUM/ 
radiometric analysis; AMERICIUM; ENVIRONMENTAL MATERI- 
ALS; EXTRACTION CHROMATOGRAPHY; LIQUID WASTES: 
PLUTONIUM; RADIOACTIVE AEROSOLS; SOLVENT EXTRAC- 
TION; SPECTROPHOTOMETRY; THORIUM; URANIUM; URINE; 
WATER 


23625 (INIS-SU-257, pp. 449) Quick determination of 
alphe-emitting nuclide contents in effluents and nature water 
using ultrafiltration and large-area silicon detector base alpha- 
spectrometry. Kichik, V.A. (Vsesoyuznyj Nauchno-lssledovatel’skij 
Inst. Neorganicheskikh Materialov, Moscow (USSR)); Krapivin, M.I.; 
Kuleshov, N.F.; Masiova, M.N.; Yudina, V.G. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides ‘89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE NUCLEValpha spectroscopy; AC- 
TINIDE NUCLEl/quantitative chemical analysis; ALPHA DECAY 
RADIOISOTOPES; ORGANIC POLYMERS; SENSITIVITY; SUL- 
FONAMIDES; ULTRAFILTRATION; WASTE WATER 


23626 (INIS-SU-257, pp. 401) Coulometric determination of 
uranium and plutonium content in mixed fuel dissolved in ni- 
tric acid solutions. Sentyurin, |.G. (AN SSSR, Moscow (USSR). 
Inst. Geokhimii i Analiticheskoj Khimii); Kulyako, Yu.M. AN SSSR, 
Moscow (USSR). 1989. 46ip. (CONF-8909225-: Actinides ‘89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. PLUTONIUM/quantitative chemical analysis; 
URANIUM/quantitative chemical analysis; ACCURACY; ELEC- 
TRODES; ELECTROLYTES; LEAD NITRATES; NITRIC ACID; 
PLUTONIUM; URANIUM; VOLTAMETRY 


23627 (INIS-SU-257, pp. 402) Controlled-potential coulo- 
metric determination of uranium and plutonium out of one 
sample. Skiyarenko, |.S. (AN SSSR, Moscow (USSR). inst. 
Geokhimii i Analiticheskoj Khimii); Chubukova, T.M. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PLUTONIUM/quantitative chemical analysis; URA- 
NiUM/quantitative chemical analysis; ACCURACY; ELECTRODES; 
NITRIC ACID; PLATINUM; PLUTONIUM; QUANTITY RATIO; SUL- 
FURIC ACID; URANIUM; VOLTAMETRY 


23628 (INIS-SU-257, pp. 403) Coulometric determination of 
neptunium. Karelin, A.|. (Tomskij Politekhnicheskij Inst., Tomsk 
(USSR)); Semenov, E.N.; Michailova, N.A. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. NEPTUNIUM/quantitative chemical analysis; 
ACCURACY; AMPEROMETRY; ELECTRODES; NEPTUNIUM; 
PLATINUM; PLUTONIUM; URANIUM; VALENCE; VOLTAMETRY 


23629 (INIS-SU-257, pp. 404-405) Determination of ura- 
nium and plutonium by direct and stripping voltammetry in 
alkaly media and in acetic solutions in the presence of cupfer- 
rone. Abuzwida, M. (AN SSSR, Moscow (USSR). inst. Fizicheskoj 
Khimii); Maslennikov, A.G.; Peretrukhin, V.F. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. PLUTONIUM COMPOUNDS/quantitative chemical 
analysis; URANIUM COMPOUNDS/quantitative chemical analy- 
sis; ACETIC ACID; AQUEOUS SOLUTIONS; CUPFERRON; 
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ELECTRODES; INTERFERING ELEMENTS; PH VALUE; PO- 
LAROGRAPHY; SODIUM HYDROXIDES; VALENCE 


23630 (INIS-SU-257, pp. 414-415) A method for hydrogen 
content control of UO, fuels. Timonina, O.K. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Zuev, B.K.; Mya- 
soedov, B.F.; Babulevich, N.E.; Yakimov, S.S. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs., 1 fig. HYDROGEN/quantitative chemical 
analysis; URANIUM DIOX!IDE/quantitative chemical analysis; AD- 
SORPTION; CERAMICS; CHROMATOGRAPHY; FUEL PELLETS; 
HYDROGEN; IMPURITIES; LASER RADIATION; SAMPLING; 
SENSITIVITY; VOLTAMETRY 


23631 (INIS-SU-257, pp. 416-417) A method for determina- 
tion of hydrogen content in uranium dioxide samples using 
semiconductor sensor. Zvereva, N.P. (Vsesoyuznyj Nauchno- 
issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)); Lazarev, S.D.; Teterin, N.E.; Filippov, V.1.; Yakimov, S.S.; 
Goncharov, V.Ya. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HYDROGEN/quantitative chemical analysis; URA- 
NIUM DIOXIDE/quantitative chemical analysis: CERAMICS; FUEL 
PELLETS; HYDROGEN; IMPURITIES; MIS TRANSISTORS; SEN- 
SITIVITY 


23632 (INIS-SU-257, pp. 420) Determination of non-metallic 
impurities in solid and liquid actinide-containing materials by 
lon-exchange chromatography and gas chromatography. 
Evseeva, T.l. (Vsesoyuznyj Nauchno-lssiedovatel’skij Inst. Neor- 
ganicheskikh Materialov, Moscow (USSR)); Zemlyanukhina, N.A.; 
Chepchugova, T.Yu. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 


Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS/quantitative chemical anal- 
ysis; ALKALINE EARTH METALS/quantitative chemical analysis; 
CESIUM/quantitative chemical analysis; TRANSITION ELEMENTS/ 
quantitative chemica! analysis; ACCURACY; CARBON; CESIUM; 
CHLORINE; FLUORINE; GAS CHROMATOGRAPHY; IMPURI- 
TIES; ION EXCHANGE CHROMATOGRAPHY; OXIDES; SULFUR 


23633 (INIS-SU-257, pp. 435) The complex actinides con- 
centrating from the samples of environmental objects. 
Sobolev, |.A.; Luk'yanova, R.G.; Panchenko, A.V.; Shurkus, O.V.; 
Masurina, |.1. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS /coprecipitation; ACTINIDE 
COMPOUNDS Afotation; ACTINIDE COMPOUNDS/solvent extrac- 
tion; COPRECIPITATION; FLOTATION; ALPHA SPECTROSCOPY; 
ENVIRONMENTAL MATERIALS; LIQUID WASTES; SENSITIVITY; 
WATER 


23634 (INIS-SU-257, pp. 437) Concentration of micro- and 
nanogram masses of actinides in analysis of sewage and 
environmental objects. Astafurov, V.l. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)); Polkanova, N.L. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. ACTINIDE COMPOUNDS/chemisorption; AC- 
TINIDE COMPOUNDS (coprecipitation; ACTINIDE COMPOUNDS/ 
extraction chromatography; CHEMISORPTION; COPRECIPITA- 
TION; ENVIRONMENTAL MATERIALS; LIQUID WASTES; TRACE 
AMOUNTS 


23635 (INIS-SU-257, pp. 438-439) Preconcentration, sepa- 
ration and determination of actinides in natural waters using 
membrane filtration. Novikov, A.P. (AN SSSR, Moscow (USSR). 
inst. Geokhimii i Analiticheskoj Khimii); Trofimov, T.I.; Shkinev, 
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V.M.; Geckeler, K.; Bayer, E. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs., 1 fig. ACTINIDE COMPOUNDS Sittration; 
FILTRATION: ENVIRONMENTAL MATERIALS; HYDROXY COM- 
POUNDS; MEMBRANES; POLYETHYLENES; QUINOLINES; 
TRACE AMOUNTS; WATER 


23636 (IPEN-PUB-317) Inductively coupled plasma optical 
emission spectrometry analysis of lanthanum, samarium and 
gadolinium oxides for rare earths impurities. Reino, L.C.P.; 
Lordello, A.R. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). Sep 1990. 22p. (In Portuguese). 
Order Number DE91634762. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An inductively coupled plasma optical emission spectrometry 
method is described for the determination of Sm, Eu, La, Gd, Dy, 
Pr, Ho, Nd, Tb and Y in purified oxides of lanthanum, samarium 
and gadolinium. The method enables a simple, precise and readily 
available determination. Dissolution of the samples is achieved with 
diluted hydrochloric acid (1:1). The solutions are diluted to volume 
for a concentration of i1mg/ml. The lowest determination limit is 
0,01% for most elements and 0,05 or 0,1% for a few rare earths in 
samarium and gadolinium matrices. Lanthanum, Samarium and 
Gadolinium concentrates with purity grade of 99,9%, 99,6% and 
99,8%, respectively, can be analysed by this procedure. (author). 


23637 (IPEN-PUB-320) Spectrographic determination of 
impurities in copper and copper oxide. Sabato, S.F.; Lordello, 
A.R. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Nov 1990. 23p. (in Portuguese). Order Number 
DE91634787. Source: OSTI; NTIS (US Sales Only); INIS. 

An emission spectrographic method for the determination of Al, 
Bi, Ca, Cd, Cr, Fe, Ge, Mg, Mn, Mo, Ni, Pb, Sb, Si, Sn and Zn in 
copper and copper oxide is described. Two mixtures (Graphite and 
ZnO: graphite and GeO sub(2)) were used as buffers. The stan- 
dard deviation lies around 10%. (author). 


23638 (IS-T-1563) The development of liquid and gas 
chromatographic methods for the determination of water. 
Chen, Jian. Ames Lab., IA (USA). 13 Jun 1991. 151p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
82. Order Number DE91014504. Source: OSTI; NTIS; GPO Dep. 

Two liquid chromatographic (LC) methods and one gas chro- 
matographic (GC) method for the determination of water are 
developed. In the LC methods, water in various analytical samples 
is separated from the sample matrices on either a single cation- 
exchange column or two cation-exchange columns via an 
ion-exclusion mechanism and determined using spectrophotometric 
detection. The detection system is based on a shift in the equilib- 
rium between cinnamaldehyde and cinnamaldehyde dimethylacetal 
in the methanol eluent. The shift in equilibrium is linearly propor- 
tional to the amount of water present and occurs only in the 
presence of an acid catalyst. In the single-column LC method, a 
short column (2.5 cm x 2.1 mm i.d.) packed with cation-exchange 
resin in the H* form is used. Under favorable conditions, water in a 
wide variety of samples can be determined in as little as twenty 
seconds. A third water determining method is developed that is 
based on gas chromatographic (GC) technique. The amount of wa- 
ter in analytical samples is determined by reaction with an ortho 
ester (such as triethylorthoformate), followed by measurement of a 
product of the reaction by capillary-column GC. A low concentra- 
tion of methanesulfonic acid is dissolved in the reagent to catalyze 
the reaction. 86 refs., 37 figs., 11 tabs. 


23639 (JINR—12-90-161) Extraction X-ray fluorescence de- 
termination of gold in natural samples. Dmitriev, S.N.; 
Shishkina, T.V.; Zhuravleva, E.L.; Chimehg, Zh. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions. 1990. 
lip. (In Russian). Order Number DE91634771. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Anal. Chim. Acta. 

The behaviour of gold and other elements impeding its X-ray flu- 
orescence (XRF) determination, namely, of zinc, lead, and arsenic, 
has been studied during their extraction by TBP from hydrochloric, 





nitric, and aqua regia solutions using solid extractant (SE(TBP)). 
Gold extraction from pulps after aqua regia leaching, with the gold 
distribution coefficient (D) being equal to about 10*, was observed 
as the most favourable one for the quantitative and selective re- 
covery of gold. For extraction from hydrochloric solutions the Da, 
value does not depend on the gold content of initial solutions 
(10-8 - 10-4 M), but it decreases substantially with increasing ex- 
traction temperature (from 5x10° at 20 deg C to 9x10° at 70 deg 
C). An anomalously high distribution coefficient of lead (Dp,=10°) 
was observed during extraction from hydrochloric solutions in the 
presence of chlorine. This fact could be explained by the formation 
of the chlorocomplexes of lead (IV). The XRF method of gold de- 
termination in natural samples has been developed, which includes 
the aqua regia decomposition of the samples, recovery of gold 
from the pulp after its leaching by SE(TBP) and back - extraction 
using a 0.025 M hot thiourea solution providing a thin sample film 
for secondary XRF spectrometry. For 25 g of the sample material 
the limit of determination is set at 0.01 g per ton (10-®%). The ac- 
curacy of the technique has been checked on different reference 
materials. The results agree within 10%. 16 refs.; 5 figs.; 1 tab. 


23640 (JINR—14-89-264) Determination of impurities in 
high-purity solvents by instrumental neutron activation analy- 
sis. Rausch, H. (Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics); Szikiaine Laszlo, |.; 
Nazarov, V.M.; Bodon, P.; Toth, B.; Erdelyvari, |. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 
8p. (in Russian). Order Number DE91637614. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the journal J. Radioanal. Nucl. Chem. 

The determination of impurities in high-purity solvents (in 
acetone, isopropyl alcohol, trichloroethylene and trichloro- 
trifluoroethane) used in integrated circuit production was carried out 
by reactor neutron activation analysis. The purity of crystalline sili- 
con is compared by that of the solvents. It is shown that the main 
impurity components in solvent are sodium and iron. On the base 
of these data a checking is done to clear up the correspondence of 
solvent purity to the requirements of high technology. A special 
vacuum distillation method is used for the enrichment of impurity 
content which is simultaneously an effective procedure for solvent 
cleaning. It becomes clear that some high-purity solvents do not 
need distillation, they already in their original state meet the re- 
quirements of high technology. The concentration of suspended 
solid particles in solvents was measured by optical image process- 
ing method and it is shown that it does not exceed the allowable 
level. 5 refs.; 4 figs.; 5 tabs. 


23641 (JINR—18-89-33) Determination of the sliver content 
in coals. Sodnom, N.; Gerbish, Sh.; Belov, A.G.; Maslov, O.D.; 
Gavrilov, K.A.; Zhuravleva, E.L.; Kerzek, |. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 7p. (In 
Russian). Order Number DE91634772. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to lsotopenpraxis. 

The possibility of determining the silver content of coal using 
nuclear physical methods was studied. The instrumental photon ac- 
tivation and X-ray analysis methods for determining the silver 
content of coal are described. Detection limits of 0.3 and 0.4 ppm 
are obtained burning coal to ash. The future development of the 
method of determining the silver content of coal to lower the detec- 
tion limits to 0.04-0.01 ppm is outlined. 8 refs.; 3 tabs. 


23642 (JINR-18-89-798) A project of the laboratory of acti- 
vation analysis on the basis of microtron of MPR. Sodnom, N.; 
Baatarkhuu, D.; Belov, A.G.; Gehrbish, Sh.; Zhuchko, V.E.; Sir- 
azhet, Kh.; Sehrgehiehn, B.; Teterev, Yu.G. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 10p. 
(in Russian). Order Number DE91634773. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the journal Vestnik AN MNR. 

A project is described of the Laboratory of Activation Analysis 
using a microtron in Mongolia. This project is designed on the ex- 
perience of many years exploitation of microtrons in the Laboratory 
of Nuclear Reactions, JINR. Fundamental characteristics of the 
Laboratory on technology and economics are considered, and it is 
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shown that it will be profitable with elemental analysis no less than 
30 thousands in a year. 14 refs.; 5 figs.; 3 tabs. 


23643 (JINR-18-90-427) Instrumental methods for Uranium 
and Thorium determination using a microtron. Gehrbish, Sh. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions); Perelygin, V.P.; Dalkhsurehn, B. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions. 1990. 20p. 
(in Russian). Order Number DE91637615. Source: OSTI; NTIS 
(US Sales Only); IN!S. 

Submitted to the 5th Conference on Nuclear Analytical Methods, 
Dresden, FRG, May 13-17, 1991. 

Methods for a gamma-ray spectroscopy determination of natural 
radioactive elements and U and Th instrumental determination us- 
ing bremstrahlung and photoneutrons generated at a microtron are 
described. The limit of the detection for U and Th is obtained to be 
equal to 4x10-' ppm for a gamma-ray spectroscopy method, 
5x10-? ppm for IGAA, 1x10-* ppm (U) and 2.2x10-* ppm (Th) 
for a track method by the chemical and electrochemical etching of 
SSTD, and 5x10-° ppm for a method using an ionization chamber 
for induced fission fragments of uranium nuciei registration. 


23644 (JINR-R—-10-89-223) COMMODORE C-64 personal 
computer based system for radioanalytical data evaluation. 
Szuecs, Z.; Illes, Z.; Molnar, J. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 6p. (in Russian). 
Order Number DE91637613. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The complex system for radioanalytical data acquisition and 
on-line processing at experiments with short lifetime isotopes is de- 
scribed. The system provides for the optimal measuring time, high 
reliabilities of data storing and precesion evaluation. The system is 
controlled by the Commodore C-64 type personal computer via an 
interface. The system control and data evaluation program is writ- 
ten in SIMON’S BASIC language. 4 refs.; 3 figs. 


23645 (LA-11978) Evaluation of extractants and chelating 
resins in polishing actinide-contaminated waste streams. 
Schreiber, S.B.; Dunn, S.L.; Yarbro, S.L. Los Alamos National 
Lab., NM (USA). Jun 1991. 17p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91015354. Source: OSTI; NTIS; INIS; GPO Dep. 

At the Los Alamos Nationa! Laboratory Plutonium Facility, anion 
exchange is used for recovering plutonium from nitric acid solu- 
tions. Although this approach recovers >99%, the trace amounts of 
plutonium and other actinides remaining in the effluent require ad- 
ditional processing. We are doing research to develop a secondary 
unit operation that can directly polish the effluent so that actinide 
levels are reduced to below the maximum allowed for facility dis- 
charge. We selected solvent extraction, the only unit operation that 
can meet the stringent process requirements imposed; several 
carbony! and phosphory! extractants were evaluated and their per- 
formance characterized. We also investigated various engineering 
approaches for solvent extraction; the most promising was a 
chelating resin loaded with extractant. Our research now focuses 
on the synthesis of malonamides, and our goal is to bond these 
extractants to a resin matrix. 7 refs., 12 figs., 1 tab. 


23646 (LI¥YaF-1449) Analysis of radiopharmaceuticals. 2. 
Aliphatic carboxylic acids. Alekseev, E.G. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1988. 48p. (in Russian). Order Num- 
ber DE91637706. Source: OSTI; NTIS (US Sales Only); INIS. 

Chromatographic methods used in the field of radiopharmaceuti- 
cal analysis of aliphatic carboxylic acids were reviewed. Thin-layer 
chromatographic separation of radioiodinated 11-iodoundecanoic 
acid and inorganic iodine (Nal) was described. Optimization of the 
separation process was carried out by using a method of experi- 
ment planning design. The influence of some sources of errors on 
the analysis results was investigated. 66 refs.; 1 fig.; 7 tabs. 


23647 (SAND-91-1113C) Status of the GEC RF Reference 
Cell/laser diagnostics of plasma etching discharges. Hargis, 
P.J. Jr.; Greenerg, K.E.; Miller, P.A. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9106212—1: International seminar on reactive plasmas, Nagoya 
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(Japan), 17-19 Jun 1991). Order Number DE91014108. Source: 
OSTI; NTIS; GPO Dep. 

The Gaseous Electronics Conference (GEC) RF Reference Cell 
was developed to enhance studies of radiofrequency (rf) discharge 
systems analogous to those used to fabricate microelectronic de- 
vices. The Reference Cell concept includes both a standard 
discharge-chamber design and a set of diagnostic tools that can be 
used to verify that different Cells behave similarly. Voltage and cur- 
rent measurements in Reference Celis in the United States show 
that, with proper care, plasmas that behave in a similar manner 
can be generated in different Cells. The versatility of the Reference 
Cell is illustrated by results on the use of planar laser-induced fluo- 
rescence imaging to obtain two-dimensional spatial profiles of SO. 
in an SF¢/Op2 rf discharge. 4 refs., 5 figs. 


23648 (UCRL-JC—107081) Linked gas chromatograph- 
thermal energy analyzer/ion trap mass spectrometer. Alcaraz, 
A.; Martin, W.H.; Andresen, B.D. Lawrence Livermore National 
Lab.. CA (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9105181-15: American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USAJ, 19-24 May 1991). Order Number 
DE91013585. Source: OSTI; NTIS; GPO Dep. 

The capability of comparing a nitrogen chromatogram generated 
from a gas chromatograph (GC, Varian model 3400) linked to a 
thermal energy analyzer (TEA, Thermedics Inc. Model 610) with a 
total ion chromatogram (from a Finnigan-MAT lon Trap Mass Spec- 
trometer, ITMS) has provided a new means to screen and 
identifying trace levels of nitrogen-containing compounds in com- 
plex mixtures. Prior to the work described here, it has not been 
possible to simultaneously acquire TEA and MS data. What was 
needed was a viable GC-TEA/ITMS interface to combine the capa- 
bilities of both instruments. 4 figs. 
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Refer also to citation(s) 22428, 22505, 22825, 22873, 23312, 
23324, 23446, 23489, 23532, 23533, 23555, 23609, 23691, 23721, 
23723, 23726, 23732, 23735, 23736, 23749, 23750, 23763, 23767, 
23769, 23778, 23854, 24486, 24639 


23649 (ANL/CP-73237) Solubility of FeCl, in molten NaC 
AICl. Tumidajski, P.J. (University of Western Ontario, London, ON 
(Canada). Dept. of Materials Engineering); Blander, M. Argonne 
National Lab., IL (USA). [1991]. 22p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9107132—1: 3. international symposium on molten salt chemistry, 
Paris (France), 16-20 Jul 1991). Order Number DE91014006. 
Source: OSTI; NTIS; GPO Dep. 

Measurements of the solubility of FeCl. in moiten NaCi — AICl, 
were determined by an aliquot sampling technique at 175°C and 
255°C for acidic and basic compositions. There was a pronounced 
compositional dependence of the FeCl, solubilities with a minimum 
in solubility at approximately the equimolar solvent composition. 
The minima in solubilities were described by physical solution 
theories and concepts (i.e. Coordination Cluster Theory). The solu- 
bilities in these highly ordered NaCl — AIClz solutions were also 
described in chemical terms. The magnitudes of the solubility prod- 
ucts are primarily related to the fact that the standard free energy 
of formation of 2NaAICl, from 2NaCl and 2AICis is considerably 
more negative than the corresponding free energy for Fe(AICl,)o. 
In basic and in somewhat acidic melts, solubilities are largely re- 
lated to the formation of the associated ionic species FeCl*, FeCiz, 
FeCi,~, and FeCl,2~. 17 rets., 6 figs., 4 tabs. 


23650 (BARC—1524) Laser isotope separation of carbon- 
13: a comparative study. Parthasarathy, V. (Bhabha Atomic 
Research Centre, Bombay (india). Multidisciplinary Research 
Scheme); Sarkar, S.K.; lyer, N.V.; Rama Rao, K.V.S.; Mittal, J.P. 
Bhabha Atomic Research Centre, Bombay (india). 1990. 33p. Order 
Number DE91634861. Source: OSTI; NTIS (US Sales Only); INIS. 

IR laser chemistry of (CF3Br/Cl,) and neat CF2HCI are exam- 
ined in the context of carbon-13 enrichment. Decomposition extent 
and enrichment factor are measured for both the systems at their 
respective optimum conditions. A direct comparison is obtained 
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keeping the extraneous factors like laser, pulse duration, cell, 
irradiation geometry etc. constant in the study. The halogen scav- 
enged CF,Br MPD requires lower fluence compared to neat 
CF2HCI irradiation. Overall throughput for a product with 60-65% 
carbon-13 content in a single stage is same for both the systems. 
However, at lower enrichment levels, CF2HC! MPD is better than 
(CF3Br/Clo) photolysis by a factor of 2-4. Laser isotope separation 
of carbon in macroscopic quantities by different groups is reviewed. 
Laboratory scale preparation of CF3;Ci and CF2HCI containing 
~40% '°C is reported using a low average power COz laser. A 
method is described to produce CF3Br with 90% carbon-13 by IR 
MPD of enriched CF3ClI in presence of Bro. (author). 2 tabs., 5 
figs., 1 appendix. 


23651 (CONF-910902-5) Thermolysis of  surtface- 
immobilized phenethyl phenyl ether. Britt, P.F.; Buchanan, A.C. 
lll; Hitsman, V.M. Oak Ridge National Lab., TN (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From International conference on coal science; 
Newcastle-Upon-Tyne (UK); 16-20 Sep 1991. Order Number 
DE91012949. Source: OSTI; NTIS; GPO Dep. 

A previously undetected reaction path has been found for the 
free radical decomposition of O-C-C linkages between aromatic 
clusters found in low rank coals and lignins. This reaction also 
occurs under conditions of restricted mass transport for surface- 
immobilized phenethy! phenyl ether. A mechanism for the formation 
of PhCHO and PhCHsg by a free radical chain reaction is shown. 
Additional studies into the role of radical rearrangements and the 
role of this novel decomposition pathway in cross-linking reactions 
are currently under way. 9 refs., 1 tab. 


23652 (DOE/ER/13317-T1) Studies relevant to the catalytic 
activation of carbon monoxide: Technical progress report, De- 
cember 1, 1987—November 30, 1990. Ford, P.C. California Univ., 
Santa Barbara, CA (USA). Dept. of Chemistry. 11 May 1990. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG03-85ER13317. Order Number DE91012661. Source: OSTI; 
NTIS; GPO Dep. 

Research activity during the current funding period (December 
87 to present) of this grant has included continued mechanistic in- 
vestigations of the nucleophilic activation of carbon monoxide such 
as homogeneous catalysis of the water gas shift and key steps in 
the relevant catalytic cycles. In addition, new investigations of re- 
lated processes involved in the catalytic activation of carbon 
monoxide and other C, compounds were initiated. These include 
the application of fast reaction techniques to prepare and to inves- 
tigate quantitatively reactive organometallic intermediates relevant 
to the activation of hydrocarbons toward carbonylation and other 
functionalizations. 39 refs., 7 figs. 


23653 (DOE/ER/13569-6) Transition metal activation and 
functionalization of carbon-hydrogen bonds: Progress report, 
December 1, 1989—November 30, 1991. Jones, W.D. Rochester 
Univ., NY (USA). Jun 1991. 33p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG02-86ER13569. Order Number 
DE91014261. Source: OSTI; NTIS; GPO Dep. 

This project is directed towards the continued investigation of the 
fundamental thermodynamic and kinetic factors that influence 
carbon-hydrogen bond activation at homogeneous transition metal 
centers. The project is also directed towards the conversion of hy- 
drocarbons into functionalized products of potential use to the 
chemical industry. in the past two years, advances have been 
made in both understanding the interactions of hydrocarbons with 
metals and in the functionalization of hydrocarbons. Major ad- 
vances that have been made include: (1) We have found that 
RhCi(PR3)2(CNR) complexes can catalyze the insertion of isoni- 
triles into the C-H bonds of arenes upon photolysis. (2) We have 
also examined reactions of a_ series of arenes with 
(CsMes)Rh(PMe3)PhH and begun to map out the kinetic and ther- 
modynamic preferences for arene coordination. (3) We have begun 
to examine the reactions of rhodium isonitrile pyrazolylborates for 
alkane and arene C-H bond activation. A new, labile, carbodiimide 
precursor has been developed for these studies. (4) We have com- 
pleted studies of the reactions of (C;Mes)Rh(PMe3)H2 with D2 and 


PMez that indicate that both n> — n° ring slippage and metal to 





ring hydride migration occur more facilely than thermal reductive 
elimination of H2. (5) We have examined the reactions of heterocy- 
cles with (Cs;Mes)Rh(PMe3)PhH and found that pyrrole and furan 
undergo C-H or N-H activation. Thiophene, however, undergoes C- 
S bond oxidative addition, and the mechanism of activation has 
been shown to proceed through sulfur coordination prior to C-S in- 
sertion. 43 refs., 9 figs., 4 tabs. 


23654 (DOE/ER/13879-3) Reactive characterization as a 
probe of the nature of catalytic sites: Progress report. Bren- 
ner, A. Wayne State Univ., Detroit, Ml (USA). Dept. of Chemistry. 
11 Jun 1991. 17p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-88ER13879. Order Number DE91014536. 
Source: OSTI; NTIS; GPO Dep. 

This research program is primarily concerned with achieving a 
better understanding of the nature of active sites on heterogeneous 
catalysts. It is extremely rare that the identity of an active site is 
known for a heterogeneous catalyst. At a simpler level, it is often 
impossible to meaningfully compare the activities of different types 
of catalysts and this impedes achieving a unified understanding of 
catalytic action. Active sites often caught for only a very small frac- 
tion of the surface of a catalyst. The classical method of selective 
poisoning yields an upper limit to the number of active sites, but 
there is no lower bound. Spectroscopic techniques typically assay 
the dominant surface species without regard to what is the active 
component. This research program has developed novel methods 
to gain information on the nature of active sites. It was a general 
objective of this program to provide for the first time a meaningful 
tabulation of activities for the H2-D2 exchange reaction and the 
comparison of activities for different types of catalysts. Most of the 
effort in this project has been directed to the following areas. (1) 
Develop a new technique to measure the number of active sites on 
a catalyst. (2) Determine the activity for H2-D2 exchange for a vari- 
ety of transition metals and metal oxides and develop methods to 
meaningfully compare the activities. (3) Develop the concept of re- 
active characterization to see if it can be used to assess the 
morphology of catalysts containing very small metal ensembles 
and to differentiate between local and global active sites. 59 refs., 
4 figs., 3 tabs. 


23655 (DOE/ER/45306—4) Semi-empirical calculations on 
model systems tor organosilyidiamine preceramic polymers: 
Progress report, January 1990—December 1990. Mariam, Y.H.; 
Feng, K.; Abrahams, P. Clark Atlanta Univ., GA (USA). Dept. of 
Chemistry. Dec 1990. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-87ER45306. (CONF-900402-14: 199. 
national meeting of the American Chemical Society (ACS), Boston, 
MA (USA), 22-27 Apr 1990). Order Number DE91013721. Source: 
OSTI; NTIS; GPO Dep. 

Polymerization pathways are not very well understood in 
oligomeric/polymeric systems containing Si and N. Because of the 
interest in these systems as precursors to ceramic materials, un- 
derstanding of the polymerization mechanisms is important in order 
to control pathways of chain growth, termination and branching. 
Such mechanistic studies, in turn, can lead to improved synthetic 
methodologies by, for example, improving yield, increasing molecu- 
lar weight, and shortening reaction times. Mechanistic studies are 
however very challenging to tackle by experiment alone. We have 
therefore initiated work utilizing molecular orbital approaches 
primarily to model reactions between dichlorosilanes and ethylene- 
diamine. The interest in these reactions stems from the observation 
that these monomers provide polymers/oligomers which can serve 
as precursors to Si-N-C(-0) ceramics. The initial studies, to be re- 
ported here, involved comparison of geometries of model systems, 
the assessment of Si-N bonding interactions, the participation of d 
orbitals on Si in these interactions, etc. 6 refs., 4 figs., 1 tab. 


23656 (DOE/ER/45306-6) A semi-empirical study of 
CISIH2NHCH2CH2NH,: INDO and NDDO geometries and rela- 
tive energies: Progress report, January 1990—-December 1990. 
Mariam, Y.H. Clark Atlanta Univ., GA (USA). Dept. of Chemistry. 
Dec 1990. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG05-87ER45306. (CONF-900802-19: 200. Ameri- 
can Chemical Society (ACS) national meeting, Washington, DC 
(USA), 26-31 Aug 1990). Order Number DE91013723. Source: 
OSTI; NTIS; GPO Dep. 
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Organochlorosilanes (OCS) such as CH3SiCl, can be reacted 
with amines such NH3 or CH3NHp2 to produce tractable polycar- 
bosolazane preceramic polymers under some reaction conditions. 
We have investigated the polymerization of methyldichiorosilane 
(MDS) with ethylenediamine (EDA), and have shown that the 
resulting polymer/oligomer does give a ceramic material upon py- 
rolysis to above 700°C. The utility of MDS with a reactive SHH 
bond in addition to two reactive Si-Ci bonds, as pointed out by 
Seyferth, has to do with its potentially rich and variable chemistry. 
Even though it can be assumed that the polymerization involves 
the highly reactive Si-Cl bonds, much is not known about the de- 
tails of the mechanism of the polymerization reactions of OCS with 
various amines. The reason for this lack of detailed knowledge of 
the polymerization mechanisms has to do with the difficulty to 
study and characterize intermediates and transition states since 
they are rarely amenable to experimental examination. We there- 
fore thought that theoretical molecular orbital approaches might be 
useful to study the possible mechanisms in the first few steps of 
the polymerization reactions. In this effort, we have initially opted to 
use semi-empirical methods which should be advantageous, 
despite their limitations, because all the independent geometric pa- 
rameters can be varied and optimized at low costs. 


23657 (IC-90/451) Structure of polyvalent metal halide 
melts: Progress report. Tosi, M.P. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1990. 17p. Order Number 
DE91634795. Source: OSTI; NTIS (US Sales Only); INIS. 

A short review is given of recent progress in determining and un- 
derstanding the structure of molten halide salts involving polyvalent 
metal ions. It covers the following three main topics: (i) melting 
mechanisms and types of liquid structure for pure polyvalent-metal 
chlorides; (ii) geometry and stability of local coordination for poly- 
valent metal ions in molten mixtures of their halides with alkali 
halides; and (iii) structure breaking and electron localization on ad- 
dition of metal to the melt. (author). 28 refs, 3 figs, 1 tab. 


23658 (INIS-BR-2423) Contribution for the studies of rare 
earth dithionates. Schmitz, L.C. Sao Paulo Univ., SP (Brazil). 
Inst. de Quimica. 1988 165p. (in Portuguese). Order Number 
DE91634796. Source: OSTI; NTIS (US Sales Only); INIS. 

The main objective of this work is the synthesis and investigation 
of some properties of rare earth dithionates. The rare earth dithion- 
ates were prepared from the respective sulphates, by the reaction 
of the latter with BaS sub(2) O sub(6) in aqueous solutions. The 
lanthanide ion content was estimated by complexometric titration 
with EDTA; analysis for H were carried out by microanalysis and 
the water content was determinated by Karl Fischer titration. This 
experimental results in addition to thermogravimetric (TG) data 
gave the stoichiometry of the compounds. (author). 


23659 (INIS-mf-12879) Contribution to the study of molyb- 
dic medium and of rare earth molybdates in solution. Bouih, A. 
Universite Mohammed 5, Rabat (Morocco). Faculte des Sciences. 
7 Apr 1989 82p. (in French). Order Number DE91637720. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On one hand,a potentiometric study of molybdic medium is done, 
and on the other hand, trivalent Europium behaviour in this 
medium is investigated The using of potentiometric data resulting 
from the molybdic medium study has permited to determine, with 
the help of a calculation program based on the electroneutrality 
equations and on the mass conservation, the equilibrium constants 
corresponding to the polymerization of molybdic acid. The 
behaviour of trivalent Europium in molybdic medium has been in- 
vestigated using solvent extraction and potentiometry methods. 
Both methods have permited to identify two complexes: 
EuHMo7024(2-); EuHMo7024(2-) and to calculate their equilibrium 
constants. 11 figs., 12 tabs., 29 refs.(author). 


23660 (INIS-SU-254, pp. 601) Coordination compounds of 
platinum metals with thiodiacetic acid and their importance for 
biocoordination chemistry. Efimenko, |.A. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (In 
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Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 fig. RUTHENIUM COMPLEXES/chemical 
preparation; BIOCHEMISTRY; COORDINATION VALENCES; DI- 
CARBOXYLIC ACIDS; ORGANIC SULFUR COMPOUNDS 


23661 (INIS-SU-254, pp. 606) Complexing of transition 
metal ions in solutions of amino acids and peptides contain- 
ing O-, N- and S- donor atoms. Shcherbakova, V.|. (Leningradskij 
Gosudarstvennyj Univ., Leningrad (USSR)); Pankratova, O.B. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshche; i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 134p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 77. Al/l-union Chugaev conference on 
complex compound chemistry. Pr. 4: Summaries of reports. Order 
Number DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. CADMIUM COMPLEXES/chemical prepara- 
tion; AMINO ACIDS; AQUEOUS SOLUTIONS; MOLECULAR 
STRUCTURE; ORGANIC NITROGEN COMPOUNDS; ORGANIC 
OXYGEN COMPOUNDS; ORGANIC SULFUR COMPOUNDS; 
PEPTIDES; PH VALUE; STABILITY 


23662 (INIS-SU-254, pp. 615) Complexing of 2-amino- 
4(methyiphosphino)-butanoic acid(phosphinotricyn) with some 
metal ions. Tsymbal, L.V. (AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Fizicheskoj Khimii); Sinyavskaya, Eh.|.; Yatsimirskij, 
K.B. AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 134p. (In Russian). (CONF-9005347-: 
17. all-uniore Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pr. 4: Summaries of 
reports. Order Number DE91003109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 tab. NEODYMIUM COMPLEXES/chemical prepara- 
tion; THORIUM COMPLEXES/chemical preparation; AMINO 
ACIDS; ORGANIC PHOSPHORUS COMPOUNDS; STABILITY 


23663 (INIS-SU-254, pp. 632) Biocoordination compounds 
of rare earths with nitroaromatic acids. Makushova, G.N. (Sara- 
tovskij Gosudarstvennyj Univ., Saratov (USSR)); Lapitskaya, A.V.; 
Pirkes, $.B.; Buchkova, R.T.; Kulikova, L.K. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (In 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. RARE EARTH COMPLEXES/chemical prepa- 
ration; AROMATICS; CHEMICAL COMPOSITION; DRUGS; 
HYDROXY ACIDS; NITRO COMPOUNDS; PH VALUE 


23664 (INIS-SU-254, pp. 641) Molybdenum complexes with 
crowncompounds are models of natural bioactive substances. 
Ashurova, N.Kh. (Tadzhikskij Gosudarstvennyj Univ., Dushanbe 
(USSR)); Yakubov, K.G.; Basitova, S.M.; Vinnichenko, V.G. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 134p. (in Russian). (CONF-9005347-: 17. all-union 
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Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pr. 4: Summaries of reports. Order 
Number DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
CHEMICAL COMPOSITION; DRUGS; ELECTROLYTES; HETE- 
ROCYCLIC COMPOUNDS; HYDRATES; INFRARED SPECTRA; 
OXYHALIDES; POLYETHYLENE GLYCOLS; STABILITY; VA- 
LENCE 


23665 (INIS-SU-254, pp. 660) Different-ligand boron 
complexes-[citrato(2)-O' ,O?]-[salicylato(2)-O' ,O7] borates of al- 
kali metals. Shvarts, E.M. (AN Latvijskoj SSR, Riga (USSR). Inst. 
Neorganicheskoj Khimii); Belousova, R.G.; Vitola, |.M. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 134p. (In Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pr. 4: Summaries of reports. Order Number 
DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 fig. ALKALI METAL COMPOUNDS/chemical prepa- 
ration, BORON COMPLEXES/chemical preparation; CHEMICAL 
COMPOSITION; CITRIC ACID; DRUGS; HYDRATES; INFRARED 
SPECTRA; MOLECULAR STRUCTURE; PYROLYSIS; SALICYLIC 
ACID; ULTRAVIOLET SPECTRA 


23666 (INIS-SU-254, pp. 661) Substitution reactions in 
complexes of paramagnetic lanthanoids with organic ligands 
in aqueous solutions. Buikliskij, V.D. (Kubanskij Gosudarstvennyj 
Univ., Krasnodar (USSR)); Kuznetsova, S.L.; Soldatenko, I.!. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 134p. (In Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pr. 4: Summaries of reports. Order 
Number DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
ACETIC ACID; ALKALI METAL COMPOUNDS; ALKALINE EARTH 
METAL COMPOUNDS; AMINO ACIDS; AQUEOUS SOLUTIONS; 
DMSO; NMR SPECTRA; PYRIDINES; QUANTITY RATIO; SALTS 


23667 (INIS-SU-254, pp. 663) Interaction of rare earth chlo- 
rides with aminocaproic acids. Proskurina, E.M. (Moskovskij Inst. 
Tonkoj Khimicheskoj Tekhnologii, Moscow (USSR)); Lebedeva, 
E.N.; Galaktionova, O.V.; Zajtseva, M.G. AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (In 
Russian). (CONF-9005347—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
AMINO ACIDS; CHEMICAL COMPOSITION; CHLORIDES; DEHY- 
DRATION; DRUGS; HYDRATES; MOLECULAR STRUCTURE; 
PYROLYSIS 


23668 (INIS-SU-254, pp. 665) Coordination compounds of 
lite metals with ortho- and parapyridinealdehydeisonicotinoyl- 
hydrazone. Tsintsadze, G.V. (AN Gruzinskoj SSR, Tbilisi (USSR). 
Inst. Fiziologii); Kipiani, T.I.; Narimanidze, A.P.; Kurtanidze, R.Sh.; 
Chanturiya, M.M.; Lekishvili, Z.Eh. AN SSSR, Moscow (USSR). Ot- 
delenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 





Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvenny| Univ., Minsk (Byelorussian SSR). 1990. 134p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; 
ALDEHYDES; CHEMICAL COMPOSITION; DRUGS; HALIDES; 
HYDRATES; HYDRAZONES; MOLECULAR STRUCTURE; NI- 
TRATES; PYRIDINES; THIOCYANATES 


23669 (INIS-SU-254, pp. 668) Coordination compounds of 
some biometals with amides of aliphatic and pyridinecar- 
boxylic acids. Tsintsadze, G.V. (AN Gruzinskoj SSR, Tbilisi 
(USSR). Inst. Neorganicheskoj Khimii i Ehlektrokhimii); Nari- 
manidze, A.P.; Kurtanidze, R.Sh.; Tsintsadze, M.G.; Lezhava, T.T.; 
Shavtvaladze, M.V. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 134p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pr. 4: 
Summaries of reports. Order Number DE91003109. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; 
LANTHANUM COMPLEXES/chemical preparation; AMIDES; 
CHEMICAL COMPOSITION; CHLORIDES; DRUGS; HYDRATES; 
MOLECULAR STRUCTURE; PYRIDINES; SULFATES; THIO- 
CYANATES 


23670 (INIS-SU-254, pp. 672) Spectral-luminescence prop- 
erties of lanthanide complexes inciuding beta-tricarbony! 
compounds as biologically active ligands. Tishchenko, M.A. 
(Odesskij Politekhnicheskij Inst., Odessa (Ukrainian SSR)); Gerasi- 
menko, G.|.; Tishchenko, V.V.; Alam, S.S.; Molla, A.Kh. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 134p. (In Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pr. 4: Summaries of reports. Order Number 
DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/luminescence; 
ABSORPTION SPECTRA; BIOCHEMISTRY; CHEMICAL PREPA- 
RATION; KETONES; LIGANDS; ORGANIC SOLVENTS; 
LUMINESCENCE 


23671 (INIS-SU-254, pp. 675) Complexing of niobium(+5) 
with some amino acids. Selina, N.A. (Irkutskij Gosudarstvenny} 
Univ., Irkutsk (USSR)); Shevtsova, |.Ya.; Chernyak. A.S. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 134p. (in Russian). (CONF-9005347-: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on compiex com- 
pound chemistry. Pr. 4: Summaries of reports. Order Number 
DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NIOBIUM COMPLEXES/chemical preparation; 
AMINO ACIDS; AQUEOUS SOLUTIONS; CHEMICAL REACTION 
KINETICS; HYDRATES; NIOBIUM OXIDES; PH VALUE; SOLUBIL- 
ITY 


23672 


(INIS-SU-254, pp. 692) Study of pectin complexing 
with strontium as a possible antitoxicant. Poluehktova, E.N. 


(Odesskij Tekhnologicheskij Inst. Pishchevoj Promyshiennosti, 
Odessa (Ukrainian SSR)); Mikhajlenko, M.1.; Bojchenko, V.D. AN 
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SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR. Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 134p. (In Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pr. 4: Summaries of reports. Order 
Number DE91003109. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. STRONTIUM COMPLEXES/chemical prepara- 
tion; STRONTIUM COMPLEXES/detoxification; © CHEMICAL 
COMPOSITION; PECTINS; PH VALUE; QUANTITY RATIO; 
DETOXIFICATION 


23673 (INIS-SU-254, pp. 699) Free-radical transformations 
of borate complexes of polyols. Edimecheva, |.P.; Timoshchuk, 
V.A.; Shadyro, O.!1. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 134p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. A/+ 
union Chugaev conference on complex compound chemistry. Pr. 4: 
Summaries of reports. Order Number DE91003109. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPLEXES/chemical reaction kinetics; 
HYDROXY COMPOUNDS; RADICALS 


23674 (INIS-SU-254, pp. 701) Complexing in systems 
metaF-naphthionic acid-surtactant. Prokof'eva, G.N. (Kievskij Po- 
litekhnicheskij Inst., Kiev (Ukrainian SSR)). AN SSSR, Moscow 
(USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; 
AN Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (In 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DETERGENTS/decontamination; © CHEMICAL 
PREPARATION; CHERNOBYLSK-4 REACTOR; DETERGENTS; 
DECONTAMINATION; IRON COMPLEXES; REACTOR ACCI- 
DENTS; SULFONIC ACIDS 


23675 (INIS-SU-254, pp. 702) Study of complexing pro- 
cesses of nitrogen-containing water-soluble oligomers with 
alkaline earth metal ions. Bogdan, L.S. (Kievskij Gosudarstvenny} 
Univ., Kiev (Ukrainian SSR)); Venediktova, N.M.; Uskov, |.A.; Berd- 
nik, AA. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 
Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 134p. (in Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pr. 4: Summaries of 
reports. Order Number DE91003109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. STRONTIUM COMPLEXES/chemical prepara- 
tion; ABSORPTION SPECTRA; LUMINESCENCE; MOLECULAR 
STRUCTURE; ORGANIC NITROGEN COMPOUNDS; ORGANIC 
POLYMERS; PH VALUE 


23676 (INIS-SU-254, pp. 703) Features of synthesis of 
unithiolate complexes of some bivalent metals in inert atmos- 
phere. Ospanov, Kh.K. (Kazakhskij Gosudarstvennyj Univ., 
Alma-Ata (USSR)); Ablanova, E.Kh.; Abykanov, K.K.; Pirmanova, 
N.S.; Chuevskij, A.A. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
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(USSR). Inst. Obshchej i Neorganicheskoj Khimii: AN Belorusskoj 
SSR, Minsk (Byelorussian SSR): Belorusskij Gosudarstvenny} 
Univ.. Minsk (Byelorussian SSR). 1990. 134p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pr. 4: 
Summaries of reports. Order Number DE91003109. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; IN- 
ERT ATMOSPHERE; LABORATORY EQUIPMENT: UNITHIOL 


23677 (INIS-SU-254, pp. 704) Vanadyl(2) and uranyl(2) 
complexes with N2,O2,- N2,0,S-and No2,So-ligands, diacetyl 
derivatives and acyl-, thio-acylhydrazines. Yusupov, V.G. (and 
others); Karimov, M.M.; Umarov, B.B. AN SSSR. Moscow (USSR). 
Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosvu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPLEXES/chemical preparation; VANA- 
DIUM COMPLEXES/chemical preparation; CHEMICAL REACTION 
KINETICS: ELECTRON SPIN RESONANCE; INFRARED SPEC- 
TRA; MOLECULAR STRUCTURE; NMR SPECTRA; ORGANIC 
NITROGEN COMPOUNDS; ORGANIC OXYGEN COMPOUNDS; 
ORGANIC SULFUR COMPOUNDS; PROTONS 


23678 (INIS-SU-254, pp. 705) Complexing of polyethylene 
glycol with sodium tetraphenylborate in organic solvents. 
Dzhumadilov, T.K. (AN Kazakhskoj SSR, Aima-Ata (USSR). Inst. 
Khimicheskikh Nauk); Ismagulova, S.S.; Nurlybaev, |.N.; Bekturov, 
E.A. AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvenny) Univ., Minsk 
(Byelorussian SSR). 1990. 134p. (In Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. Al/l-union Chugaev 
conference on complex compound chemistry. Pr. 4: Summaries of 
reports. Order Number DE91003109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BORON COMPLEXES/chemical preparation; 
ELECTRIC CONDUCTIVITY; MELTING POINTS; ORGANIC SOL- 
VENTS; POLYETHYLENE GLYCOLS; SOLIDS 


23679 (INIS-SU-257, pp. 104) Luminescent properties of 
the relevant lanthanide-biological molecule systems. El- 
banovski, M. (Uniwersytet Adama Mickiewicza, Poznan (Poland)); 
Mickiewicz, A. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides ’89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. EUROPIUM COMPLEXES/chemiluminescence; 
CHEMILUMINESCENCE; NUCLEOTIDES; PROTEINS; USES 


23680 (INIS-SU-257, pp. 328-329) Predictions of the mutual 
influence of thorium, uranium (6) and lanthanides in extraction 
systems with trioctylalkylammonium salts. Bagreev, V.V. (AN 
SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); 
Popov, S.O.; Zolotov, Yu.A. AN SSSR, Moscow (USSR). 1989. 
46ip. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. RARE EARTH COMPLEXES/solvent extrac- 
tion; BENZENE; CHLORIDES; DISTRIBUTION FUNCTIONS; 
FORECASTING; NITRATES; QUANTITY RATIO; QUATERNARY 
COMPOUNDS; THORIUM COMPLEXES; TRACE AMOUNTS; 
URANYL COMPLEXES 
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23681 (INIS-SU-257, pp. 377) Kinetic isotope eftects in the 
reactions of actinides. Nikitenko. S.1. (AN SSSR, Moscow 
(USSR). Inst. Fizicheskoj Khimii). AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI: NTIS (US Sales Only): INIS. 

Short note. ACTINIDE COMPOUNDS/isotope effects; ACTINIDE 
COMPOUNDS /oxidation; ACTINIDE COMPOUNDS /reduction; OXI- 
DATION: REDUCTION: CHEMICAL REACTION KINETICS; 
ISOTOPE RATIO; ISOTOPIC EXCHANGE; VALENCE 


23682 (INIS-SU-257, pp. 378-379) Isotope exchange reac- 
tion in uranous-uranyksulphuric acid system. Daren, L. 
(Lanzhou Univ., GS (China). Dept. of Modern Physics); Tingsheng, 
Y.; Dehai. M.; Yani, W. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: <Actinides ‘89, Tashkent (USSR). 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 6 refs., 3 tabs. URANIUM COMPOUNDS /isotopic ex- 
change: CATALYSTS; IRON COMPOUNDS; ISOTOPE RATIO; 
MEDIUM TEMPERATURE: PH VALUE: QUANTITY RATIO; 
REACTION KINETICS; SULFURIC ACID; TEMPERATURE DE- 
PENDENCE; VALENCE 


23683 (LA-UR-91-1488) Kinetics of solid-state reactions in 
Ni-Zr thin films. Schwarz, R.B.; Rubin, J.B. Los Alamos National 
Lab., NM (USA). [1991]. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910406—16: 
Spring meeting of the Materials Research Society (MRS), Ana- 
heim, CA (USA), 29 Apr - 3 may 1991). Order Number 
DE91013652. Source: OSTI; NTIS; GPO Dep. 

We have studied the kinetic of the solid-state amorphizing reac- 
tion in thin film multilayers of Ni and Zr. Crystalline Ni and Zr films 
were deposited in ultra-high vacuum onto platinum resistance ther- 
mometer embedded in alumina. An electronic feedback circuit 
controls the temperature of the substrata by adjusting the power 
dissipated by the platinum resistors. We find that structural relax- 
ation in the as-deposited Ni and Zr films affects the initial stages of 
the reaction. For long reaction times there is a discontinuous 
change in the reaction rate. The time to reach this transition in- 
creases with film thickness and depends exponentially on 1/T, with 
an apparent activation energy of 3 eV atom—'. 25 refs., 9 figs. 


23684 (LA-UR-91-1506) Modulated molecular beam study 
of the surtace mediated recombination reaction: O(1.5 eV) + 
NO — NO». Cross, J.B. (Los Alamos National Lab., NM (USA)); 
Koontz, S.L. Los Alamos National Lab., NM (USA). [1991]. 6p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9103183-1: _ Vehicle- 
environment interactions conference, Laurel, MD (USA), 11-13 Mar 
1991). Order Number DE91013544. Source: OSTI; NTIS; GPO 
Dep. 

The surface mediated recombination of hyperthermal (1.5 eV) 
atomic oxygen and NO on sapphire (Alp.O3) to form NO. has been 
studied using mass spectrometric detection of the NO2. The signal 
amplitude at Me = 46 (NO2*) is sensitive to the sapphire substrate 
temperature (T,) with the signal maximizing at T,; ~ -—30°C and 
lower at T, ~ +40 and -—55°C. Modulation of the hyperthermal 
atomic oxygen beam produces a modulation in the NOz signal 
which correlates with the photon component of the beam and has 
a time constant of 0.4 milliseconds over a modulation frequency 
range of 100-400 Hz at a substrate temperature of —30°C. It is 
concluded that the NO. heat of adsorbtion on sapphire is ~0.65 
eV and photodesorbs from the surtace. 10 refs., 3 figs. 


23685 (LBL-30200) Synthesis and reactivity of compounds 
containing ruthenium-carbon, -nitrogen, and -oxygen bonds. 
Hartwig, J.F. Lawrence Berkeley Lab., CA (USA). Dec 1990. 417p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91014229. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The products and mechanisms of the thermal reactions of sev- 
eral complexes of the general structure (PMe3)4Ru(X)(Y) and 
(DMPM)2Ru(X)(Y) where X and Y are hydride, aryl, and benzyl 
groups, have been investigated. The mechanism of decomposition 
depends critically on the structure of the complex and the medium 





in which the thermolysis is carried out. The alkyl hydride complexes 
are do not react with alkane solvent, but undergo C-H activation 
processes with aromatic solvents by several different mechanisms. 
Thermolysis of (PMe3)4Ru(Ph)(Me) or (PMe3)4Ru(Ph)2 leads to the 
ruthenium benzyne complex (PMe3)4Ru(7*-CgH,) (1) by a mecha- 
nism which involves reversible dissociation of phosphine. In many 
ways its chemistry is analogous to that of early rather than late 
organo transition metal complexes. The synthesis, structure, vari- 
able temperature NMR spectroscopy and reactivity of ruthenium 
complexes containing aryloxide or arylamide ligands are reported. 
These complexes undergo cleavage of a P-C bond in coordinated 
trimethylphosphine, insertion of CO and CO. and hydrogenolysis. 
Mechanistic studies on these reactions are described. The genera- 
tion of a series of reactive ruthenium complexes of the general 
formula (PMe3)4Ru(R)(enolate) is reported. Most of these enolates 
have been shown to bind to the ruthenium center through the 
oxygen atom. Two of the enolate complexes 8 and 9 exist in equi- 
librium between the O- and C-bound forms. The reactions of these 
compounds are reported, including reactions to form oxygen- 
containing metallacycles. The structure and reactivity of these 
ruthenium metallacycies is reported, including their thermal chem- 
istry and reactivity toward protic acids, electrophiles, carbon 
monoxide, hydrogen and trimethylsilane. 243 refs., 10 tabs. 


23686 (LBL-30436-Abs.) Molecular beam studies of reac 
tion dynamics. Lee, Yuan T. Lawrence Berkeley Lab., CA (USA). 
Mar 1991. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. (CONF-9105162-4: Department 
of Energy-Basic Energy Sciences (DOE-BES) combustion research 
meeting, Lake Geneva, WI (United States), 28-31 May 1991). Or- 
der Number DE91014866. Source: OSTI; NTIS; INIS; GPO Dep. 
The major thrust of this research project is to elucidate detailed 
dynamics of simple elementary reactions that are theoretically 
important and to unravel the mechanism of complex chemical reac- 
tions or photochemical processes that play important roles in many 
macroscopic processes. Molecular beams of reactants are used to 
study individual reactive encounters between molecules or to moni- 
tor photodissociation events in a collision-free environment. Most of 
the information is derived from measurement of the product frag- 
ment energy, angular, and state distributions. Recent activities are 
centered on the mechanisms of elementary chemical reactions 
involving oxygen atoms with unsaturated hydrocarbons, the dynam- 
ics of endothermic substitution reactions, the dependence of the 
chemical reactivity of electronically excited atoms on the alignment 
of excited orbitals, the primary photochemical processes of poly- 
atomic molecules, intramolecular energy transfer of chemically 
activated and locally excited molecules, the energetics of free 
radicals that are important to combustion processes, the infrared- 
absorption spectra of carbonium ions and hydrated hydronium ions, 
and bond-selective photodissociation through electric excitation. 


23687 (LBL-30592) Activation of carbon-hydrogen bonds 
in alkanes and other organic molecules using organotransition 
metal complexes. Bergman, R.G. Lawrence Berkeley Lab., CA 
(USA). 17 May 1990. 16p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO3-76SF00098. (CONF-9004314—1: New 
science in homogeneous transition metal catalyzed reactions con- 
ference, Boston, MA (USA), 25 Apr 1990). Order Number 
DE91013780. Source: OSTI; NTIS; GPO Dep. 

The potential for using alkanes-which are among the most chem- 
ically inert organic molecules-as feedstocks in chemical synthesis 
has stimulated a search for metal complexes capable of undergo- 
ing the C-H oxidative addition process shown in eq. (1), so that 
alkane chemistry more selective than that available using free radi- 
cal reagents might be developed. Intramolecular C-H oxidative 
addition to metal centers has been known for some time, but de- 
spite M + R-H — R-M-H (1) many efforts a direct observation of 
the corresponding intermolecular C-H oxidative addition process il- 
lustrated in eq. (1) was not uncovered until 1982. At that time our 
group and Graham's independently found that irradiation of com- 
plexes such as Cp*(L)IrH2(1, Cp” = (7°-CsMes). L = PMes) and 
Cp*ir(CO)2 causes successful insertion of the Cp*IrL fragment into 
C-H bonds in alkanes, leading to stable alkyliridium hydride com- 
plexes Cp*(L)ir(R)(H)(2). This reaction is exceedingly general. So 
far no organic liquid in which Cp*(L)irHa has been irradiated has 
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failed to react with the intermediate generated in the reaction. 
Much has been learned about the scope and mechanism of this 
reaction. Following the initial studies with iridium, alkane C-H ox- 
idative addition has been observed at several other third-row 
transition metal centers (where M-H and M-R bonds are expected 
to be relatively strong), such as rhodium, rhenium, platinum, and 
osmium and even at one first-row metal (iron). The selectivity of 
the iridium and rhodium C-H oxidative addition reaction has been 
investigated by carrying out competition studies with various hydro- 
carbon substrates. Although the absolute magnitudes of the 
selectivities are different for Ir and Rh, their trends are parallel, 
indicating that C-H oxidative additions proceed by similar mecha- 
nisms at these two metal centers, but that the Rh reactions are 
less exothermic than their Ir counterparts. 14 refs., 1 fig. 


23688 (ORNL/TM-11719, pp. 429-434) Physicochemical 
characterization and surface modification of silicon nitride ce- 
ramic . Anderson, M.A. (Univ. of Wisconsin, Madison 
(USA)). Oak Ridge National Lab., TN (USA). Dec 1990. DOE Con- 
tract ACO05-840R21400. In Ceramic technology for advanced heat 
engines project. Semiannual progress report, April 1990-September 
1990. 462p. Order Number DE91010451. Source: OSTI; NTIS. 
This project is designed to fulfill two primary objectives: charac- 
terization of the aqueous surface chemistry of silicon nitride, which 
also requires the development of a standard for mobility measure- 
ments and participation in a round-robin characterization of this 
standard; and spectroscopic characterization of aqueous suspen- 
sions of silicon nitride. Work in the past six months has focused on 
two primary areas: 1. analyze the results of the second round robin 
using phosphated geothite and incorporate the conclusions reached 
therefrom into the design of a third round robin using phosphated 
goethite; and 2. investigate the hydrolysis reactions and kinetics of 
silicon nitride powder (Ube E-10) exposed to solutions of different 
pH by using electrophoretic mobility studies coupled with determi- 
nations of dissolved silica and ammonia. Results are discussed. 


23689 (ORNL/TM-11719, pp. 435-454) Surface thermody- 
namics. Wang, J.-F. (Rutgers Univ., New Brunswick, NJ (USA)); 
Riman, R.E.; Shanefield, D.J. Oak Ridge National Lab., TN (USA). 
Dec 1990. DOE Contract AC05-840R21400. In Ceramic technoi- 
ogy for advanced heat engines project. Semiannual progress 
report, April 1990-September 1990. 462p. Order Number 
DE91010451. Source: OSTI; NTIS. 

The purpose of this effort is to (1) identify and characterize those 
aspects of the chemistry and physics of the ceramic powder and 
powder/solvent interface that control processing, (2) develop stan- 
dard methods of analysis for item (1), and (3) develop procedures 
for writing specifications for ceramic powders to include any meth- 
ods of analysis developed in this project. The work that has been 
done in the past six months is summarized as follows: (1) the elec- 
trophoretic properties of silicon nitride powder, UBE E-10, were 
studied as a function of pH, electrolyte concentration, aging 
condition, and dispersant adsorption; (2) the distribution of elec- 
trophoretic mobilities of UBE E-10 and a reference colloid, 
polystyrene latex, was studied and the size effect of polystyrene la- 
tex was investigated using the Malvern 4,700c Size analyzer and 
Zetasizer 2; (3) good dispersants for silicon nitride powder were in- 
vestigated using sedimentation, ball milling, microelectrophoresis, 
and thermal analysis; (4) round robin silicon nitride powder was di- 
vided into equivalent samples by a chute splitter and spinning riffler 
and sent to the other contractors; and (5) goethite, a benchmark 
colloid, was prepared using the University of Wisconsin's proce- 
dure and characterized utilizing XRD, BET, TGA, DTA, and 
microelectrophoresis. Results of these studies are reported. 


23690 (RFP-4423) Calculation of intra-rare earth binary 
phase diagrams. Selle, J.E. EG and G Rocky Flats, inc., Goken, 
CO (USA). Rocky Flats Plant. 3 May 1991. 34p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC34-90DP62349. 
Order Number DE91014950. Source: OSTI; NTIS; GPO Dep. 

A modification was made to the Kaufman method of caiculating 
binary phase diagrams to permit calculation of intra-rare earth dia- 
grams. Atomic volumes for all phases, real or hypothetical, are 
necessary to determine interaction parameters for calculation of 
complete diagrams. The procedures used to determine unknown 
atomic volumes are describes. Also, procedures are described for 
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determining lattice stability parameters for unknown transforma- 
tions. Results are presented on the calculation of intra-rare earth 
diagrams between both trivalent and divalent rare earths. 13 refs., 
36 figs., 11 tabs. 


4004 Electrochemistry 
Refer also to citation(s) 24475, 25314 


23691 (ANL-91/18) Chemical Technology Division annual 
technical report, 1990. Argonne National Lab., IL (United States). 
May 1991. 244p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. Order Number DE91014718. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Highlights of the Chemical Technology (CMT) Division's activities 
during 1990 are presented. In this period, CMT conducted re- 
search and development in the following areas: (1) electrochemical 
technology, including advanced batteries and fuel cells; (2) technol- 
ogy for coal- fired magnetohydrodynamics and fluidized-bed 
combustion; (3) methods for recovery of energy from municipal 
waste and techniques for treatment of hazardous organic waste; 
(4) the reaction of nuclear waste glass and spent fuel under condi- 
tions expected for a high-level waste repository; (5) processes for 
separating and recovering transuranic elements from nuclear waste 
streams, concentrating plutonium solids in pyrochemical residues 
by aqueous biphase extraction, and treating natural and process 
waters contaminated by volatile organic compounds; (6) recovery 
processes for discharged fuel and the uranium blanket in the Inte- 
gral Fast Reactor (IFR); (7) processes for removal of actinides in 
spent fuel from commercial water-cooled nuclear reactors and bur- 
nup in IFRs; and (8) physical chemistry of selected materials in 
environments simulating those of fission and fusion energy sys- 
tems. The Division also has a program in basic chemistry research 
in the areas of fluid catalysis for converting small molecules to de- 
sired products; materials chemistry for superconducting oxides and 
associated and ordered solutions at high temperatures; interfacial 
processes of importance to corrosion science, high-temperature su- 
perconductivity, and catalysis; and the geochemical processes 
responsible for trace-element migration within the earth's crust. The 
Analytical Chemistry Laboratory in CMT provides a broad range of 
analytical chemistry support services to the scientific and engineer- 
ing programs at Argonne National Laboratory (ANL). 66 refs., 69 
figs., 6 tabs. 


4005 Photochemistry 
Refer also to citation(s) 22882, 23653, 23687, 23775, 24486 


23692 (ANL/CP-71623) Isotope effect studies at high tem- 
peratures by the flash or laser photolysis-shock tube (FP or 
LP-ST) technique. Michael, J.V. Argonne National Lab., IL (USA). 
[1991]. 17p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910402-18: 201. American 
Chemical Society (ACS) national meeting, Atlanta, GA (USA), 14- 
19 Apr 1991). Order Number DE91013614. Source: OSTI; NTIS; 
GPO Dep. 

During the past five years, the flash or laser photolysis-shock 
tube (FP or LP-ST) technique has been used to measure absolute 
thermal biomolecular rate constants in a previously difficult temper- 
ature range, ~700—2500 K. The technique is described. Protonated 
and deuterated versions of six reactions have been studied to 
date. The reactions are CoH(CoD) + CoHo(CoD2), O + 
CoH2(C2Do), H(D) + Oo, H(D) + H2O(D20), O + H»(Do), and D(H) 
+ H2(D2). These results are reviewed. In many cases the high tem- 
perature results can be combined with lower temperature results, 
and the experimental isotope effects can then determined over a 
very large range of temperature. For one of the cases to be dis- 
cussed, namely the isotope effect between D + H. and H + Do, the 
range of temperature is from ~200-2000 K. This large range than 
gives an unprecendented opportunity for experimental comparison 
to theoretical prediction of isotope effects since data now exist (a) 
at low temperatures where quantum mechanical tunneling predomi- 
nates and (b) at high temperatures where tunneling is unimportant. 
68 refs., 4 figs., 1 tab. 


23693 (DOE/ER/13465-6) Magnetic resonance and optical 
spectroscopic studies of carotenoids: Progress report, Dece- 
mer 1, 1988—November 30, 1991. Kispert, L.D. Alabama Univ., 
University, AL (USA). Dept. of Chemistry. May 1991. 14p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG05-86ER13465. Order Number DE91014361. Source: OSTI; 
NTIS; GPO Dep. 

It is our goal to study the role of a host lattice in the formation of 
radicals and excited singlet and triplet states that are relevant to 
photosynthesis. Particular emphasis is being placed on determining 
what is special about carotenoids that natural photosynthetic sys- 
tems require them as antennae as well as for protection. We are 
thus manipulating the host matrix so as to understand the 
carotenoid function (protection, quenching, energy transfer and an- 
tenna) and the structure of carotenoid cations. To characterize their 
properties, we have carried out EPR, ENDOR, optical, molecular 
orbital and electrochemical studies of carotenoids and carotenoid 
cations produced chemically, electrochemically, radiolytically (x-ray 
irradiated freon matrices) and photolytically (solution photolysis by 
excimer radiation) as a function of the host matrix. 36 refs. 


23694 (DOE/ER/13905—2) Photoinduced electron transfer 
in ordered polymers: Progress report, May 1, 1988—October 
31, 1990. Jones, G. Il. Boston Univ., MA (USA). Dept. of Chem- 
istry. 20 Oct 1990. 20p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG0O2-88ER13905. Order Number 
DE91014512. Source: OSTI; NTIS; GPO Dep. 

Photochemical studies on organic polymers or biopolymers (par- 
ticularly synthetic peptides) that have been modified by covalent 
attachment (or other means of binding) of organic chromophores 
and electron transfer agents are described. Specific projects in- 
volve are: peptide conjugates bearing electroactive residues such 
as tryptophan and specifically labeled at the N- or C-terminus of 
peptide chains; the electrostatic binding of organic dyes to poly- 
electrolytes (polyacrylates) for which the formation of dimeric 
aggregates of bound dye that display unusual photophysical and 
electron transfer properties is important; a study of the binding of 
dyes and electron transfer agents to the “protein mimic,” polyvinyl 
2-pyrrolidinone (PVP), in hydrophobic domains that depend on 
specific H-bond interaction; and completion of an earlier study hav- 
ing to do with the triplet state properties of charge-transfer (CT) 
complexes of a high potential quinone and various electron donors 
[investigation of the properties of triplet (contact) radical-ion pairs]. 
13 refs., 5 figs., 2 tabs. 


23695 (DOE/ER/13944—4) Photoinduced charge and energy 
transfer processes in molecular aggregates: Progress report, 
1 July 1988-31 May 1991. Endicott, J.F. Wayne State Univ., De- 
troit, Mil (USA). 31 May 1991. 30p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-88ER13944. Order 
Number DE91014383. Source: OSTI; NTIS; GPO Dep. 

The major goals of this research project are to probe fundamen- 
tal aspects (such as electronic and vibrational coupling) of 
center-to-center energy and electron transfer in complexes contain- 
ing two or more metal centers. Pursuit of these goals has involved 
us in a wide range of studies which span the synthesis and char- 
acterization of mono-, di-, and tri-metallic complexes, the modular 
construction of instrumental systems and a range of photophysical 
studies. Various aspects of the photoinduced transfer of charge or 
migration of energy between donor and acceptor transition metal 
complexes are described. 12 refs., 22 figs. (WET) 


23696 (SERI/CP-236-4396) Fifteenth DOE solar photo- 
chemistry research conference. Solar Energy Research Inst., 
Golden, CO (USA). [1991]. 165p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-83CH10093. (CONF- 
9106213—Absts.: 15. Department of Energy (DOE) solar 
photochemistry research conference, Snowmass, CO (USA), 2-6 
Jun 1991). Order Number DE91002165. Source: OSTI; NTIS; 
GPO Dep. 

This is a compilation of abstracts from the Fifteenth DOE Solar 
Photochemistry Research Conference hosted by the Solar Energy 
Research Institute which took place June 2-6, 1991. A large vari- 
ety of topics pertinent to solar energy conversion are covered, 
including photoinduced electron transfer, photochemical energy 
conversion, and photosynthetic energy conversion. (GHH) 
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Refer also to citation(s) 22845, 22848, 22849, 22850, 23766, 
24287, 24545, 24546 


23697 (BARC—1517) Radiation initiated polymerization of 
trioxane and stabilization of polyoxymethylene. Rao, M.H. 
(Bhabha Atomic Research Centre, Bombay (India). Chemistry 
Div.); Ramanan, G.; Kunjappu, J.T.; Rao, K.N. Bhabha Atomic Re- 
search Centre, Bombay (India). 1990. 21p. Order Number 
DE91638033. Source: OSTI; NTIS (US Sales Only); INIS. 

Gamma ray induced polymerization of trioxane from an 
indigenous source (M/s. Nuchem Plastics, Faridabad) has been in- 
vestigated by both in-source and post polymerization techniques. 
Impurity levels in the trioxane samples are determined and com- 
pared with those in an imported material. Critical evaluation of the 
results of its purification by different methods, viz. treatment with 
molecular sieves, crystallization from solvents and their variations, 
has been carried out prior to optimising the conditions of polymer- 
ization. A novel but simple purification procedure employing 
benzene as the solvent which is found to form a ternary azeotrope 
with trioxane and water has been developed. The effect of these 
purification methods on the polymerization effic:2ncy and their de- 
pendence on the molecular weight of the polymer formed are also 
discussed. Experimental details of polymerizing trioxane in 10 kg 
scale are also described. To improve upon the thermal stabilty of 
the polyoxymethylene thus formed, protection of the free hydroxyl 
end groups (end-capping) has been achieved by an acetylation 
procedure using acetic anhydride in presence of catalytic amounts 
of sodium acetate. (author). 11 tabs., 4 figs. 


23698 (BARC—1533) Water radiolysis at high temperatures 
and pressures. Dey, G.R. (Bhabha Atomic Research Centre, 
Bombay (India). Applied Chemistry Div.); Kishore, K.; Moorthy, 
P.N.; Ramshesh, V.; Srivastava, S.B.; Thomas, V.G. Bhabha 
Atomic Research Centre, Bombay (india). 1990. 29p. Order Num- 
ber DE91634898. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiolysis of water at high temperatures is very important for 
nuclear technology, especially in the context of gas generation and 
corrosion of system surfaces in the coolant circuits of nuclear 
power reactors. The present report summarizes the current status 
of knowledge concerning the radiolysis of aqueous solutions at ele- 
vated temperatures and pressures. Some aspects of investigations 
pertaining to iodine release under both operating and severe nu- 
clear accident conditions are also considered. (author). 2 tabs., 5 
figs. 


23699 (INIS-BR-2395, pp. 20) PH effect on radiolytical re- 
duction of Cr(VI). Archundia, C. (Universidad Nacional Autonoma 
de Mexico, MExico City (Mexico). Centro de Estudios Nucleares); 
Benavides, R.; Collins, C.H.; Collins, K.E. Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica. 1987. 29p. (In Portuguese). (CONF- 
8709508-: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CHROMATES/ph value; CHRO- 
MATES/reduction; CHROMIUM 51/chemical state; CHROMIUM 51/ 
chromates; CHROMIUM 51/ion exchange chromatography; CHRO- 
MATES; REDUCTION; GAMMA RADIATION; RADIOLYSIS 


23700 (INIS-BR—2494) Gamma radiation utilization for poly- 
mers synthesis. Santos, L.G. dos (Pernambuco Univ., Recife, PE 
(Brazil). Dept. de Energia Nuclear); Silva Filho, E. Associacao 
Brasileira de Energia Nuclear, Rio de Janeiro, RJ (Brazil). 1990 6p. 
(in Portuguese). (CONF-9004320—: 3. general congress of nuclear 
energy, Rio de Janeiro (Brazil), 22 Apr 1990). Order Number 
DE91638034. Source: OSTI; NTIS (US Sales Only); INIS. 

Samples of styrene monomer were irradiated with gamma rays 
from a sup(60)Co source, with doses in the range of zero to 32600 
Gray (Gy). Viscosity analysis performed by using the method of 
Stokes showed an increase in the viscosity of the material. This re- 
sult characterizes the occurrence of polymerization induced by the 
radiation. (author). 


23701 (INIS-BR-2530) Radiolysis effect over the yield of 
radiochemical elution and purity on sup(99)Mo - sup(99m)Tc 
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generators. Acar, M.E.D.; Silva, C.P.G. da. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. 
(In Portuguese). Order Number DE91638035. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. RADIOISOTOPE GENER- 
ATORS/elutriation; RADIOISOTOPE GENERATORS/radiolysis; 
RADIOISOTOPE GENERATORS\/technetium 99 target; ELUTRIA- 
TION; RADIOLYSIS 


23702 (INIS-BR-2577) Modification of polymeric surtaces 
by radiation induced grafting technique. Queiroz, A.A.; Higa, 
O.Z. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order Number 
DE91638036. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. ACRYLAMIDE/gamma radia- 
tion; ACRYLAMIDE/grafts; ACRYLAMIDE; GRAFTS; ALKYL 
RADICALS; MONOMERS; TEFLON 


23703 (INIS-SU-254, pp. 693) Influence of complexing on 
photo- and radiation-induced transformations of bifunctional 
ligands. Shadyro, O.|. AN SSSR, Moscow (USSR). Otdelenie Ob- 
shchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 134p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. Al 
union Chugaev conference on complex compound chemistry. Pr. 4: 
Summanes of reports. Order Number DE91003109. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ALCOHOLS/radiolysis; AMINES/radiolysis; AL- 
COHOLS; RADIOLYSIS; AMINES; AQUEOUS SOLUTIONS; 
CHEMICAL REACTION KINETICS; GAMMA RADIATION; LIG- 
ANDS; PHOTOLYSIS; RADIOBIOLOGY 


23704 (JINR—12-89-742) The destruction of polyethylene 
terephthalate under irradiation by high energy ions: yield and 
concentration of carboxyl groups in tracks. Apel’, P.Yu.; 
Kravets, L.|. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Reactions. 1989. 8p. (In Russian). Order Number 
DE91638045. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Khim. Vys. Ehnerg. 

The chemical composition of radiolysis products formed in a 
polyethylene terephthalate film under irradiation by accelerated 
ions with the energy of 125 and 225 MeV respectively has been in- 
vestigated. By methods of infrared spectroscopy and chemical 
titration content changes of carboxyl end-groups were determined 
occuring as a result of macromolecules breaks. The radiation- 
chemical yields of carboxyl groups under effect on polyethylene 
terephthalate films of xenon and argon ions were estimated. The 
quantitative comparisons of effect under irradiations with different 
LET were carried out. It was found that G(COOH) under conditions 
of influence of irradiations with low and very high LET (~ 10* eV/ 
nm) practically do not differ. However it was detected that 
G(COOH) in tracks of argon is twice as much than in tracks of 
xenon ions. The mean local concentration of COOH-groups in the 
tracks volume and their mean linear density along the length of the 
track were calculated. By titration method the mass content of car- 
boxyl groups in radiolysis products extracting from irradiated 
polymer by solvents was determined. It was found that the greater 
part of COOH-groups belong to low molecular weight products of 
radiation-chemical destruction easily removed while extraction. The 
lesser part remains in the polymer matrix. 25 refs.; 3 figs.; 1 tab. 


23705 (JINR-E-18-89-807) Influence of temperature on 
radiation-induced graft polymerization of styrene onto 
poly(ethylene terephthalate) nuclear membranes and films. 
Zhitaryuk, N.I.; Shtan’ko, N.i. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions. 1989. 18p. Order Num- 
ber DE91638044. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Radiat. Phys. Chem. 

Temperature effect on kinetics of radiation-induced graft polymer- 
ization of styrene onto poly(ethylene terephthalate) (PETP) nuclear 
membranes with various parameters (pore diameter, the average 
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distance between the pores) as well as onto PETP films with differ- 
ent thickness has been studied. Graft polymerization has been 
carried out by the methods of preirradiation in air and in vacuum. 
The overall activation energy of grafting as well as the activation 
energy of swelling of PETP in toluene has been obtained. It was 
found that in the method of preirradiation in vacuum the initial 
grafting rate in Arrhenius plot has two linear ranges. Activation en- 
ergy in low temperature range correlates with activation energy of 
PETP swelling. Activation energy in high temperature range is de- 
termined by kinetics of graft polymerization in the method of 
preirradiation in air. Arrhenius plot of the initial grafting rate gives 
the activation energy that approximately corresponds to the initia- 
tion of grafting with oxyradicals. Dependence of PETP matrix 
critical thickness on temperature has also been obtained. The form 
of this dependence is identical to the one of the rate of graft poly- 
merization. 33 refs.; 6 figs.; 2 tabs. 


23706 (LIYaF-1412) Study of radiation induced oxidation 
of thiol compounds in aqueous solutions. Bagiyan, G.A.; 
Soroka, N.V. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 
1988. 39p. (In Russian). Order Number DE91638046. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The radiolysis of 2-aminoethanethiol and 2-mercapto-1-sulfonic 
acid in oxygen-containing aqueous solutions was studied. The 
values of the yields G(-O2) and G(-RSH) at different pH, thiol con- 
centrations and dose rates are obtained. For 2-aminoethanethiol 
the yields of taurine in the solutions in the presence of N2O and 
Oz are obtained too. Reaction of 2-aminoethanethiol with superox- 
ide radical-anions was studied, the O2~— anions being generated by 
nonradiation methods. The mechanism of chain reaction is sug- 
gested including the formation of electron-exited states of thiol 
molecules and products molecules, followed by the energy transfer 
from the products to another thiol molecules. 19 refs.; 6 figs.; 2 
tabs. 
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Refer also to citation(s) 22686, 23602, 23662, 23674, 23677, 
24499, 24572, 24652, 24912, 24932, 25172 


23707 (AECL-—10109) Decontamination effectiveness of 
mixtures of citric acid, oxalic acid and EDTA. Speranzini, R.A. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Jan 1990. 41p. Order Number DE91638793. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental study of the decontamination effectiveness of 
citric acid, oxalic acid and EDTA mixtures was conducted to assess 
whether oxalic acid could be removed from decontamination solu- 
tions to minimize corrosion. In loop experiments, radioactive 
specimens from two boiling water reactors and one pressurized 
water reactor were suspended in solutions of single acids or in 
mixtures of reagents at total reagent concentrations of less than 
0.1 wt% under conditions similar to those used to decontaminate 
reactor systems. Rate constants for dissolution of oxides and de- 
contamination factors were measured. Based on the results, it was 
concluded that under certain conditions, oxalic acid was the most 
effective reagent for the dissolution of oxides. It was also found, 
however, that conditions under which effective dissolution occurred 
in solutions of oxalic acid and/or citric acid were difficult to define 
and control. EDTA was found to be an effective reagent for dissolu- 
tion of oxides such that rates of dissolution in EDTA containing 
solutions at 117 degrees Celsius were comparable to rates in ox- 
alic acid containing solutions. At 90 degrees Celsius, EDTA acted 
synergistically with oxalic acid such that the rate of dissolution of 
oxides in citric-acid/oxalic-acid/EDTA solutions was higher than in 
citric-acid/EDTA solutions. The rates of dissolution of oxides were 
significantly reduced when 60 mg/kg of ferric ion was added to the 
citric-acid/oxalic-acid, citric-acid/EDTA and citric-acid/oxalic-acid/ 
EDTA solutions. It was concluded that effective decontaminations 
of BWR and PWR systems could be achieved with mixtures of cit- 
ric acid and EDTA. 


23708 (BARC—1523) Radiochemistry Division annual 
progress report 1989. Bhabha Atomic Research Centre, Bombay 
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(India). 1990. 162p. Order Number DE91634865. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The research and development activities of the Division during 
1989 are briefly described in the form of individual summaries ar- 
ranged under the headings: (1)Nuclear chemistry, (2)Actinide 
chemistry, and (3)Spectroscopy. In the field of nuclear chernistry, 
main emphasis is on studies in fission chemistry. R and D work in 
actinide chemistry area is oriented towards study of solvent extrac- 
tion behaviour of actinide ions from aqueous solutions. The 
spectroscpoic studies are mainly concerned with EPR investiga- 
tions. A list of publications by the scientist of the division is given 
at the end. (author). 22 figs., 39 tabs. 


23709 (BARC—1541) Bibliography on transuranium ele- 
ments. Sood, D.D. (Bhabha Atomic Research Centre, Bombay 
(India). Fuel Chemistry Div.). Bhabha Atomic Research Centre, 
Bombay (India). 1991. 31p. Order Number DE91634866. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A selective bibliography of prominent publications on transura- 
nium elements is compiled. Heading papers, symposia proceedings 
and the textbooks are included in the bibliography. The bibliogra- 
phy is arranged under the headings: (1)Books, Symposia 
Proceedings, Reviews etc., (2)Discovery, (3)Weighable Isolation, 
(4)Metal Preparation, (5)Nuclear Properties, (6)Plutonium as Reac- 
tor Fuel, (7)Fuel Reprocessing, (8)Solid State Chemistry, 
Thermochemistry and Spectroscopy, (9)Radiation Safety, (10)Appli- 
cations, and (11)Some Typical Indian Papers. Total number of 
references cited are 298. The bibliography, though selective, will 
serve as a starting point for comprehensive literature search on 
transuranium elements. (author). 


23710 (CONF-910503—25-Extd.Abst.) Production of gallium- 
66, positron emitting nuclide for radioimmumotherapy. 
Mirzadeh, S. (Oak Ridge National Lab., TN (USA)); Chu, Yung 
Yee. Oak Ridge National Lab., TN (USA). [1991]. 6p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC05- 
840R21400. From International conference on nuclear data for 
science and technology; Juelich (Germany, F.R.); 13-17 May 1991. 
Order Number DE91014543. Source: OSTI; NTIS; INIS; GPO Dep. 

Excitation functions for production of ®°Ga via a-induced nuclear 
reactions on enriched ©Zn have been measured with E,<27.3 
MeV and E,.<43.7 MeV employing the stack-thin target technique. 
In addition, the induced activity of °’Ga in the same sets of targets 
allowed an evaluation of the excitation functions of the correspond- 
ing nuclear reactions. 17 refs., 2 figs., 2 tabs. 


23711 (INIS-BR-2524) Method tor sources preparation of 
sup(233)U by evaporation technique with tetraethyleneglycol 
for alpha spectrometry. Sarkis, J.E.S.; Kakazu, M.H.; Leal, 
M.M.S. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order Number 
DE91637995. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. URANIUM 233/alpha spec- 
troscopy; URANIUM 233/evaporation; GLYCOLS; EVAPORATION 


23712 (INIS-BR-2579) Obtention of copper-64 with high 
specific activity using Szilard-Chaimers process. Nakanishi, C.; 
Silva, C.P.G. da. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order 
Number DE91637996. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COPPER/benzoyl radicals; 
COPPER/neutron flux; COPPER 64/copper; COPPER 64/ 
cupferron; COPPER 64/isotope production; COPPER; CUPFER- 
RON; IEAR-1 REACTOR 


23713 (INIS-mf-12878) Preparation of lodine 128 and lo- 
dine 126 radioactive sources with high specific activities by 
Szilard-Chalmers effect on Ethyl-lodide. Elyahyaoui Elidrissi, A. 
Universite Mohammed 5, Rabat (Morocco). Faculte des Sciences. 
14 Sep 1981 101p. (In French). Order Number DE91637811. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method is described for preparing lodine 128 and lodine 126 
radioactive sources with high specific activities. The 128-1 and 126- 
| were obtained from 14 Mev fast neutron irradiation of IC2H5 by 
127-I(n,gamma)128-| and 127-I(n,2n)126-| reactions. As a result of 





Szilard-Chalmers effect, a part of 128-1 and 126-| atoms are stabi- 
lized in a chemical form separable from IC2H5 by extraction or 
electrolysis. This effect permit to prepare 128-l and 126-| sources 
with high specific activities. The study of chemical consequences of 
127-l(n,gamma)128-| and 127-I(n,2n)126-| reactions in IC2H5 liquid 
has shown that the organic retention is due to organic recombina- 
tion reactions of radioactive lodine: Reactions between |2 and the 
radicals libereted by radiolysis, prompt recombinations or recombi- 
nations of diffused radicals, hot reactions. For the solutions of I2 or 
IH in IC2H5 with lodine concentration or Hydriodic acid concentra- 
tion superior to 0.00005 M , about 38% of the retention results 
mainly from prompt recombination reactions and from hot reac- 
tions. The analogy between the results obtained for the two lodine 
isotopes permits to exclude the existence of isotopic effect and 
shows that the chemical consequences of nuclear transformations 
are independent of the activation process. The irradiation of Ethyl- 
iodide solutions with Hydriodic acid concentration or lodine 
concentration approximating 0.0001 mol/| permits to obtain the best 
enrichment factors, the higher value being 1900. 20 figs., 10 tabs., 
66 refs. (author). 


23714 (INIS-SU-254, pp. 684) Interaction of metal ions with 
humus substances as the basis of some natural and 
technological processes. Kolosov, |.V. (Vtoroj Moskovskij Gosu- 
darstvennyj Meditsinskij Inst., Moscow (USSR)); Panteleev, V.M.; 
Tokareva, G.l.; Bambalov, N.N.; Smychnik, T.P. AN SSSR, 
Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian SSR); 
Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
1990. 134p. (in Russian). (CONF-9005347—: 17. all-union Chugaey 
conference on complex compound chemistry, Minsk (USSR), 29-31 
May 1990). In 17. All-union Chugaev conference on complex com- 
pound chemistry. Pr. 4: Summaries of reports. Order Number 
DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPLEXES/ 
chemisorption; CESIUM COMPLEXES/chemisorption; RADIOISO- 
TOPES/chemisorption, THORIUM COMPLEXES/chemisorption; 
TRANSITION ELEMENT COMPLEXES/chemisorption; URANYL 
COMPLEXES/chemisorption, CHEMISORPTION; CHELATING 
AGENTS; DISTRIBUTION FUNCTIONS; FULVIC ACIDS; HUMIC 
ACIDS; HUMUS; PH VALUE; RADIOISOTOPES; STABILITY 


23715 (INIS-SU-254, pp. 685) Complexing with humus 
acids as a factor determining radionuclide states in waters 
and soils (with samples from Kiev, Chernigov and Gomeli re- 
gions as an example). Vershal, G.M. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Koshcheeva, |.Ya.; 
Velyukhanova, T.K.; Korobova, E.M. AN SSSR, Moscow (USSR). 
Otdelenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (In 
Russian). (CONF-9005347-—: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOISOTOPES/chemisorption; RADIOISOTOPES/ 
radionuclide migration; CHELATING AGENTS; CHEMICAL 
REACTION KINETICS; CHEMICAL STATE; COMPLEXES; FUL- 
vic ACIDS; HUMIC ACIDS; HUMUS; RADIOISOTOPES; 
CHEMISORPTION; SOILS; WATER 


23716 (INIS-SU-254, pp. 688) Binding of metal ions with 
pectins. Lugina, L.N. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii). AN SSSR, Moscow (USSR). Otdelenie 
Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN Belorusskoj 
SSR, Minsk (Byelorussian SSR); Belorusskij Gosudarstvennyj 
Univ., Minsk (Byelorussian SSR). 1990. 134p. (in Russian). 
(CONF-9005347-: 17. all-union Chugaey conference on complex 
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compound chemistry, Minsk (USSR), 29-31 May 1990). In 17. All- 
union Chugaev conference on complex compound chemistry. Pr. 4: 
Summaries of reports. Order Number DE91003109. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPLEXES/ 
chemical preparation; CERIUM COMPLEXES/chemical prepara- 
tion; LEAD COMPLEXES/chemical preparation; PECTINS/ 
radiopharmaceuticals; TRANSITION ELEMENT COMPLEXES/ 
chemical preparation; ALGINIC ACID; CATIONS; CHELATING 
AGENTS; COMPARATIVE EVALUATIONS; DETOXIFICATION; 
PECTINS; RADIOPHARMACEUTICALS; PH VALUE; QUANTITY 
RATIO; RADIOISOTOPES 


23717 (INIS-SU-254, pp. 689) Sorption and complexing 
properties of cellulose and other natural materials. Kaputskij, 
V.E. AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 134p. (in Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pr. 4: Summaries of 
reports. Order Number DE91003109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ALGINIC ACID/adsorbents; CELLULOSE/adsorbents; 
RADIOISOTOPES/chemisorption; RADIOISOTOPES/ion exchange; 
STARCH/adsorbents; ADSORBENTS; CELLULOSE; CHEMICAL 
REACTION KINETICS; COMPLEXES; ION EXCHANGE MATERI- 
ALS; RADIOISOTOPES; CHEMISORPTION; STARCH 


23718 (INIS-SU-254, pp. 691) Semirigid systems of 
crown-ligands-extractants and adsorbents. Sokolenko, V.N. 
(Dnepropetrovskij Khimiko-Tekhnologicheskij Inst., Dnepropetrovsk 
(Ukrainian SSR)); Suchilina, S.P. AN SSSR, Moscow (USSR). Ot- 
delenie Obshchej i Tekhnicheskoj Khimii; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Belorusskoj SSR, Minsk (Byelorussian SSR); Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). 1990. 134p. (in 
Russian). (CONF-9005347-: 17. all-union Chugaey conference on 
complex compound chemistry, Minsk (USSR), 29-31 May 1990). In 
17. All-union Chugaev conference on complex compound chem- 
istry. Pr. 4: Summaries of reports. Order Number DE91003109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. POLYETHYLENE GLYCOLS/adsorbents; 
POLYETHYLENE GLYCOLS/solvent extraction; RADIOISOTOPES/ 
chemisorption; RADIOISOTOPES/solvent extraction; CESIUM ISO- 
TOPES; COMPLEXES; DECONTAMINATION; HETEROCYCLIC 
COMPOUNDS; IODINE ISOTOPES; LIGANDS; MOLECULAR 
STRUCTURE; ADSORBENTS; RADIOISOTOPES; CHEMISORP- 
TION; STRONTIUM ISOTOPES; URANIUM ISOTOPES; WATER 


23719 (INIS-SU-254, pp. 697) Effect of solvent donor 
strength on the structure of uranyl solvatocomplexes. 
Shashkov, S.N.; Zazhogin, A.P.; Komyak, A.I.; Serafimovich, A.I. 
AN SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 134p. (in Russian). (CONF-9005347—: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pr. 4: Summaries of reports. Order 
Number DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPLEXES/electronic structure; URANYL 
NITRATES/solvation; URANYL PERCHLORATES/solvation; AB- 
SORPTION SPECTRA; BINDING ENERGY; CORRELATIONS; 
ELECTRONS; LCAO METHOD; LUMINESCENCE; SOLVENTS; 
SOLVATION; VALENCE 


23720 (INIS-SU-254, pp. 698) Investigation into effect of 
solvent structure on complexing processes of uranyl ions with 
DMSO. Zazhogin, A.P.; Serafimovich, A.l.; Yakshin, V.V. AN 
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SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 134p. (In Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pr. 4: Summaries of reports. Order 
Number DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPLEXES/chemical preparation; ACE- 
TONE; AQUEOUS SOLUTIONS; CORRELATIONS; DMSO; 
LUMINESCENCE; MOLECULAR STRUCTURE; QUANTITY RA- 
TIO; SOLVENTS; SPECTRA; URANYL PERCHLORATES 


23721 (INIS-SU-257, pp. 135) The formation of mixed 
condensed clusters of the M2Cl, type by actinides and lan- 
thanides. Mikheev, N.B. (AN SSSR, Moscow (USSR). Inst. 
Fizicheskoj Khimii); Kamenskaya, A.N.; Rumer, |.A. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 4 refs. AMERICIUM CHLORIDES/crystallization; 
AMERICIUM CHLORIDES/solid clusters; CURIUM CHLORIDES/ 
crystallization; CURIUM CHLORIDES/solid clusters; EUROPIUM 
CHLORIDES/crystallization; EUROPIUM CHLORIDES/solid 
clusters; GADOLINIUM CHLORIDES/crystallization; GADOLIN- 
UM CHLORIDES/solid clusters; NEPTUNIUM CHLORIDES/ 
crystallization; NEPTUNIUM CHLORIDES/solid clusters; PLUTO- 
NIUM CHLORIDES/crystallization; PLUTONIUM CHLORIDES/ 
solid clusters; YTTRIUM CHLORIDES/crystallization; YTTRIUM 
CHLORIDES/solid clusters; CRYSTALLIZATION; DISTRIBUTION 
FUNCTIONS; ELECTRONIO STRUCTURE; KINETICS; VALENCE; 
VERY HIGH TEMPERATURE 


23722 (INIS-SU-257, pp. 138-139) X-ray intensity for M-, L- 
series of actinides. Popov, Yu.S. (Nauchno-lssiedovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)); Timofeev, G.A. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
’°89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs., 1 fig. AMERICIUM ISOTOPES/nuclear decay; 
BERKELIUM ISOTOPES/nuclear decay; CALIFORNIUM ISO- 
TOPES/nuclear decay; CURIUM ISOTOPES/nuclear decay; 
EINSTEINIUM ISOTOPES/nuclear decay; NEPTUNIUM ISO- 
TOPES/nuclear decay; PLUTONIUM ISOTOPES/nuclear decay; 
THORIUM ISOTOPES/nuclear decay; URANIUM ISOTOPES/ 
nuclear decay; L SHELL; M SHELL; TRANSITION AMPLITUDES; 
X RADIATION 


23723 (INIS-SU-257, pp. 142-143) Coordination chemistry 
of actinides in molten salts. Barbanel’, Yu.A. (Radievyj Inst., 
Leningrad (USSR)); Kolin, V.V.; Kotlin, V.P.; Lumpov, A.A. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 3 refs., 3 figs. ACTINIDE COMPLEXES/molecular 
structure; ACTINIDE COMPLEXES/molten salts; ALKALI METAL 
COMPOUNDS/molecular structure; ALKALI METAL COMPOUNDS/ 
molten salts; RARE EARTH COMPLEXES/molecular structure; 
RARE EARTH COMPLEXES/motten salts; ABSORPTION SPEC- 
TRA; CHEMICAL COMPOSITION; CHEMICAL PREPARATION; 
CHLORIDES; ENERGY LEVELS; INTERATOMIC DISTANCES; 
VALENCE 


23724 (INIS-SU-257, pp. 146) Advances in the preparation 
of actinide intermetallic compounds. Larroque, J. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Inst. de Recherche Technologique et de Developpement 
Industriel (IRDI)); Beauvy, M. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-—: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. INDIUM ALLOYS/intermetallic compounds; INTER- 
METALLIC COMPOUNDS/chemical preparation; INTERMETALLIC 
COMPOUNDS /phase studies; NEPTUNIUM ALLOYS/intermetallic 
compounds; PLUTONIUM ALLOYS/intermetallic compounds; URA- 
NIUM ALLOYS/intermetallic | compounds; BINARY ALLOY 
SYSTEMS; LEAD ALLOYS; THALLIUM ALLOYS; TIN ALLOYS 


23725 (INIS-SU-257, pp. 166) Synthesis of actinide pnic 
tides by self propagating high temperature synthesis. Behrens, 
R.G. (Los Alamos National Lab., NM (USA)); King, M.A. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides '89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. THORIUM COMPOUNDS/chemical preparation; 
URANIUM COMPOUNDS/chemical preparation; ARSENIDES; 
CHEMICAL REACTION KINETICS; PHASE STUDIES; PHOS- 
PHIDES; VERY HIGH TEMPERATURE 


23726 (INIS-SU-257, pp. 168-169) Regularities of phase 
equilibria in the binary uranium tetrachloride systems. Gawel, 
W. (Akademia Medyczna, Wroclaw (Poland). Inst. Chemii i Tech- 
nologii Srodkow Leczniczych). AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs, 1 tab. ALKALINE EARTH METAL 
COMPOUNDS /phase diagrams; CADMIUM CHLORIDES/phase 
diagrams; INDIUM CHLORIDES/phase_ diagrams; —LAN- 
THANUM CHLORIDES/phase diagrams; TRANSITION ELEMENT 
COMPOUNDS /phase diagrams; URANIUM CHLORIDES/phase di- 
agrams; ALKAL! METAL COMPOUNDS; ATOMIC RADII; 
CATIONS; EQUILIBRIUM; EUTECTICS; VALENCE 


23727 (INIS-SU-257, pp. 170) Electrochemistry of uranium 
in sodium chloroaluminate melts. Oliesiager, W. (Louvain Univ. 
(Belgium). Inst. for Nuclear- and Radiationphysics); Meuris, F-.; 
Heerman, L. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. URANIUM COMPOUNDS/electrochemistry; URA- 
NIUM COMPOUNDS/molten salts; ALUMINIUM CHLORIDES; 
ELECTROLYSIS; EQUILIBRIUM; OXIDATION; REDUCTION; 
SODIUM CHLORIDES; ELECTROCHEMISTRY; VALENCE 


23728 (INIS-SU-257, pp. 171) Metal clusters with reduced 
thorium bromides. Simon, A. (Max-Planck-institut fuer Festkoer- 
perforschung, Stuttgart (Germany, F.R.)); Bottcher, F.; Ueno, F. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts.. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. THORIUM BROMIDES/molecular structure; THO- 
RIUM BROMIDES/solid clusters; THORIUM CARBIDES/molecular 
structure; THORIUM CARBIDES/solid clusters; THORIUM NI- 
TRIDES/molecular structure; THORIUM NITRIDES/solid clusters; 
CHEMICAL BONDS; CHEMICAL COMPOSITION; TRANSITION 
ELEMENT COMPOUNDS 


23729 (INIS-SU-257, pp. 172-173) Preparation of hyposto+ 
chiometric UO._, at low temperatures and study of some 
properties. Kapshukov, .1. (Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)); Lyalyushkin, N.V.; Su- 
dakov, L.V.; Bevz, A.S. AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref., 2 figs. URANIUM OXIDES/chemical composi- 
tion; URANIUM OXIDES/stoichiometry; CRYSTAL LATTICES; 
HIGH TEMPERATURE; LATTICE PARAMETERS; PHASE STUD- 
IES; STOICHIOMETRY; VERY HIGH TEMPERATURE 


23730 (INIS-SU-257, pp. 174) Defect chemistry of uranium 
oxides. Naito, K. (Nagoya Univ. (Japan)); Tsuji, T.; Matsui, T. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 





'89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. URANIUM OXIDES/crystal defects; CHEMI- 
CAL COMPOSITION; CRYSTAL-PHASE TRANSFORMATIONS: 
DOPED MATERIALS; OXYGEN; PARTIAL PRESSURE; SPECIFIC 
HEAT; STOICHIOMETRY; VALENCE 


23731 (INIS-SU-257, pp. 177-178) Oxidation states of U 
and Mo in U-Mo-0O ternary oxides by means of magnetic sus- 
ceptibility, XPS and ESR. Miyake, C.; Matsumura, M. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides '89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 figs., 1 tab. MOLYBDENUM OXIDES/valence; 
URANIUM OXIDES/valence; CHEMICAL COMPOSITION; CHEMI- 
CAL PREPARATION; ELECTRON SPECTRA; ELECTRON SPIN 
RESONANCE; MAGNETIC SUSCEPTIBILITY; VALENCE; PHOTO- 
ELECTRON SPECTROSCOPY 


23732 (INIS-SU-257, pp. 179-180) Some compounds of 
penta-, hexavalent actinides with anions of XO, type, where 
X=S, Cr, Se, Mo, W. Fedoseev, A.M. (AN SSSR, Moscow (USSR). 
Inst. Fizicheskoj Khimii); Budantheva, N.A.; Yusov, A.B.; Krot, N.N. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. AMERICIUM COMPOUNDS/chemical prepara- 
tion; AMERICIUM COMPOUNDS/crystal structure; AMERICIUM 
COMPOUNDS/molecular structure; MOLYBDATES/chemical prepa- 
tation; MOLYBDATES/crystal structure; MOLYBDATES/molecular 
structure; NEPTUNIUM SULFATES/chemical preparation; NEPTU- 
NIUM SULFATES/crystal structure; NEPTUNIUM SULFATES/ 
molecular structure; PLUTONYL COMPOUNDS/chemical prepara- 
tion; PLUTONYL COMPOUNDS/crystal structure; PLUTONYL 
COMPOUNDS/molecular structure; TUNGSTATES/chemical prepa- 
ration; TUNGSTATES/crystal structure; TUNGSTATES/moiecular 
structure; URANYL COMPOUNDS/chemical preparation; URANYL 
COMPOUNDS/crystal structure; URANYL COMPOUNDS/molecular 
structure; CHEMICAL COMPOSITION; CHEMICAL REAC- 
TIONS; CHROMATES; HYDRATES; MOLYBDATES; SELENATES; 
TUNGSTATES; VALENCE 


23733 (INIS-SU-—257, pp. 181) Study of solubility and pre- 
cipitation of tetraammonium uranyl tricarbonate in the 
presence of EDTA. Ahmed, F.M.; Mohamed, A.A.; Shibani, S.; 
Ananyev, A.V. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. AUC/precipitation; AUC/purification; AUC/solubility; 
AMMONIA; AMMONIUM CARBONATES; AQUEOUS SOLUTIONS; 
AUC; PRECIPITATION; PURIFICATION; SOLUBILITY; EDTA; IM- 
PURITIES; QUANTITY RATIO 


23734 
physico-chemical properties of uranium fluorophosphates. 
Petrov, V.G. (Moskovskij Khimiko-Tekhnologicheskij Inst., Moscow 
(USSR)); Seleznev, V.P.; Pozdnyakov, S.V. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. URANYL COMPOUNDS/chemical preparation; 
URANYL COMPOUNDS /pyrolysis; CHEMICAL COMPOSITION; 
FLUORIDES; OXYFLUORIDES; PHOSPHORUS COMPLEXES; 
REACTION HEAT; PYROLYSIS 


(INIS-SU-257, pp. 182-183) Synthesis methods and 


23735 (INIS-SU-257, pp. 184) Structural and chemical 
aspects in mixed ligand uranyl complexes and related com- 
pounds. Shchelokov, R.N. (AN SSSR, Moscow (USSR). Inst. 
Obshchej i Neorganicheskoj Khimii); Mikhailov, Yu.N.; Sergeev, 
A.V.; Mistryukov, V.E.; Beyrakov, A.G. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-—: Actinides '89, Tashkent 
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(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS 
Short note. HAFNIUM COMPLEXES/molecular structure: NEP- 
TUNIUM COMPLEXES/molecular structure: RARE EARTH 
COMPLEXES/molecular structure; THORIUM COMPLEXES/ 
molecular structure: URANIUM COMPLEXES/molecular structure; 
URANYL COMPLEXES/molecular structure; ZIRCONIUM COM- 
PLEXES/molecular structure; CHEMICAL REACTIONS; LIGANDS 


23736 (INIS-SU-257, pp. 185) Composition and structure of 
fluoro-complexone compounds of some f-elements. Sergeev, 
A.V. (AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii); Mistryukov, V.E.; Zhuraviev, M.G.; Mikhajlov, Yu.N.; 
Shchelokov, R.N. AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HAFNIUM COMPLEXES/chemical preparation; 
HAFNIUM COMPLEXES/molecular structure; NEPTUNIUM COM- 
PLEXES/chemical preparation; NEPTUNIUM COMPLEXES/ 
molecular structure; THORIUM COMPLEXES/chemical preparation; 
THORIUM COMPLEXES/molecular structure; URANIUM COM- 
PLEXES/chemical preparation; URANIUM COMPLEXES/molecular 
structure; URANYL COMPLEXES/chemical preparation; URANYL 
COMPLEXES/molecular structure; VANADIUM COMPLEXES/ 
chemical _ preparation; VANADIUM COMPLEXES/molecular 
structure; ZIRCONIUM COMPLEXES/chemical preparation; ZIR- 
CONIUM COMPLEXES/molecular structure; CARBOXYLIC ACID 
SALTS; EDTA; LIGANDS; PEROXIDES 


23737 (INIS-SU-257, pp. 186-187) Structure change of ura- 
nium(4) tetrahaloides addition complexes with urea between 
solid state and solution detected by magnetic susceptibility. 
Miyake, C. (Osaka Univ., Suita (Japan). Faculty of Engineering); 
Ichinose, N.; Hinatsu, Y. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs., 3 figs., 1 tab. URANIUM COMPLEXES/ 
molecular structure; BROMIDES; CARBONIC ACID DERIVATIVES; 
CHEMICAL COMPOSITION; CHLORIDES; CRYSTALS; _IN- 
FRARED SPECTRA; MAGNETIC SUSCEPTIBILITY; ORGANIC 
NITROGEN COMPOUNDS; ORGANIC SOLVENTS; SOLUTIONS 


23738 (INIS-SU-257, pp. 188) The spectra and structure of 
uranyloxalate complexes with neutral ligands. Chumaevskij, 
N.A. (AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii); Sharopov, O.U.; Minaeva, N.A.; Toshev, M.T. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 3 refs. URANYL COMPLEXES/molecular structure; 
AMIDES; CARBONIC ACID DERIVATIVES; DMSO; HALIDES; OX- 
ALATES; THIOCYANATES; VIBRATIONAL STATES 


23739 (INIS-SU-257, pp. 189-190) Dioxouranium(4) com- 
plexes with carbonyl donors. Sitran, S. (Consiglio Nazionale 
delle Ricerche, Padua (Italy). Lab. di Chimica e Tecnologia dei Ra- 
dioelementi); Fregona, D.; Guerriero, P. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 7 refs. URANYL COMPLEXES/chemical preparation; 
URANYL COMPLEXES/molecular structure; ACETATES; IN- 
FRARED SPECTRA; KETONES; NITRATES; NMR SPECTRA; 
ORGANIC SOLVENTS; PHENOLS; PYRANS 


23740 (INIS-SU-257, pp. 191-192) Synthesis and properties 
of uranyl(6) complexes with a new compartmental schiff base. 
Casellato, U.; Guerriero, P.; Vigato, P.A. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225—: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. URANYL COMPLEXES/chemical preparation; 
URANYL COMPLEXES/molecular structure; URANYL COM- 
PLEXES/monoclinic lattices; BOND LENGTHS: INFRARED 
SPECTRA; LATTICE PARAMETERS: SCHIFF BASES; SPACE 
GROUPS 


23741 (INIS-SU-257, pp. 193) Specific chemical behaviour 
of a-dioximes in uranyl complexes. Bejrakov, A.G. (AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii); Orlova, 
I.M.; Mistryukov, V.E.; Mikhajlov, Yu.N.: Shchelokov, R.N. AN 
SSSR. Moscow (USSR). 1989. 461p. (CONF-8909225-—: Actinides 
'89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. URANYL COMPLEXES/molecular structure; CHEMI- 
CAL PREPARATION; OXIMES 


23742 (INIS-SU-257, pp. 194) Amide and pyrazolide deriva- 
tives of UCl,[HBpzz]o. Santos, |. (Instituto Superior Tecnico, 
Lisbon (Portugal). Lab. de Quimica Organica); Matos, A.P. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
’89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
Stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref. URANIUM COMPLEXES/nmr spectra; 
AMINES; CHEMICAL PREPARATION; CHLORIDES; PROTONS; 
PYRAZOLINES; SOLUTIONS 


23743 (INIS-SU-257, pp. 195-196) Vaporization and ther- 
molysis of uranyl 6-diketonates. Rubtsov, E.M. (Radievyj Inst., 
Leningrad (USSR)). AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 8 refs. URANYL COMPLEXES/evaporation; URANYL 
COMPLEXES /thermal degradation, ARGON; KETONES; MASS 
TRANSFER; MELTING POINTS; SENSITIVITY; EVAPORATION 


23744 (INIS-SU-257, pp. 197) Problems of synthesis and 
separation of volatile actinide 6-diketonates. Davydov, A.V. (AN 
SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); 
Fedoseev, E.V.; Ajzenberg. M.I.; Travnikov, S.S.; Myasoedov, B.F. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides 89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 tab. ACTINIDE COMPLEXES/ 
thermochromatography; CALIFORNIUM COMPLEXES/sublimation 
heat; FERMIUM COMPLEXES/chemical preparation; MENDELE- 
VIUM COMPLEXES/chemical preparation; RARE EARTH 
COMPLEXES/thermochromatography; THERMOCHROMATOGRA- 
PHY; CHEMICAL REACTION YIELD; ENTROPY; KETONES; 
ORGANIC FLUORINE COMPOUNDS; RADIOISOTOPES; TBP; 
VALENCE 


23745 (INIS-SU-257, pp. 198-199) Volatile chelates of ac- 
tinides. Sidorenko, G.V. (AN SSSR, Moscow (USSR). Inst. 
Geokhimii i Analiticheskoj Khimii); Grebenshchikov, N.P.; Suglobov, 
D.N. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDE COMPLEXES/volatility; VOLATILITY; 
CARBOXYLIC ACID SALTS; CHELATES; KETONES; LIGANDS; 
MOLECULAR STRUCTURE; ORGANIC FLUORINE COM- 
POUNDS; ORGANIC PHOSPHORUS COMPOUNDS; VALENCE 


23746 (INIS-SU-257, pp. 155) Interaction between four- 
valence actinides double chlorides and metallic aluminium. 
Abdunnabi, H.M. (AN SSSR, Moscow (USSR). Inst. Fizicheskoj 
Khimii); Ananyev, A.V. AN SSSR, Moscow (USSR). 1989. 46ip. 
(CONF-8909225-—: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM ALLOYS/chemical preparation; PLU- 
TONIUM ALLOYS/chemical preparation; URANIUM ALLOYS/ 
chemical preparation; ALUMINIUM; ALUMINIUM ALLOYS; 
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CESIUM CHLORIDES; CHEMICAL REACTIONS; HIGH TEM- 
PERATURE; INTERMETALLIC COMPOUNDS; NEPTUNIUM 
CHLORIDES; PLUTONIUM CHLORIDES; URANIUM CHLORIDES; 
VERY HIGH TEMPERATURE 


23747 (INIS-SU-257, pp. 200) Vaporization of coordination- 
saturated uranium compounds. Sevast'yanov, V.G. (AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii); 
Kuznetsov, N.T.;  Krasnodubskaya, S.V.;  Kurtasov, 0O.V.; 
Alikhanyan, A.S.: Filatov, |.Yu. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89. Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. URANIUM COMPLEXES/evaporation; URA- 
NIUM COMPLEXES/molecular structure; ALKOXIDES; CHEMICAL 
PREPARATION; COORDINATION VALENCES; CYCLOALKENES; 
KETONES; POLYENES; EVAPORATION; VAPORIZATION HEAT 


23748 (INIS-SU-257, pp. 201-202) Indenyl compounds of 
thorium and uranium. Goffart, J. (Liege Univ. (Belgium)); 
Bettonville, S. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref., 3 tabs. THORIUM COMPOUNDS dissociation 
energy; THORIUM COMPOUNDS/molecular structure; URANIUM 
COMPOUNDS dissociation energy; URANIUM COMPOUNDS/ 
molecular structure; CHEMICAL COMPOSITION; CONDENSED 
AROMATICS; HALIDES; INTERATOMIC DISTANCES; LIGANDS; 
ORGANOMETALLIC COMPOUNDS 


23749 (INIS-SU-257, pp. 203) Electron exchange across 
bridging ligands in binuclear complexes of the f-block metals. 
Rosen, R.K. (Caiifornia Univ., Berkeley, CA (USA). Dept. of Chem- 
istry); Berg, D.L.; Boncella, J.M.; Andersen, R.A.; Edelstein, N.M. 
AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Ac- 
tinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. URANIUM COMPLEXES/electron exchange; 
URANIUM COMPLEXES/exchange interactions; YTTERBIUM 
COMPLEXES/electron exchange; YTTERBIUM COMPLEXES/ 
exchange interactions; CHEMICAL BONDS; CYCLOALKENES; 
LIGANDS; LOW TEMPERATURE; MAGNETIC SUSCEPTIBILITY; 
MEDIUM TEMPERATURE; TELLURIDES; ULTRALOW TEMPERA- 
TURE; VERY LOW TEMPERATURE 


23750 (INIS-SU-257, pp. 203) Endor or an organometallic 
compound of trivalent uranium. Soulie, E. (Ecole Nationale Su- 
perieure de Chimie, 75 - Paris (France)); Le Marechal, J.F.; 
Gourier, D. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BOROHYDRIDES/endor; URANIUM COMPLEXES/ 
endor, BOROHYDRIDES; ENDOR; CYCLOPENTADIENE; ELEC- 
TRONIC STRUCTURE; HETEROCYCLIC COMPOUNDS; 
POLYETHYLENE GLYCOLS 


23751 (INIS-SU-257, pp. 204) The strength of chemical 
bonds formed by uranium in cyclopentadienyl compounds 
trom thermochemical data. Telnoj, V.L. (Gor’kovskij Gosu- 
darstvennyj Univ., Gorki (USSR)); Leonov, M.R.; Larina, V.N.; 
Solov'eva, G.V. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. URANIUM COMPLEXES/combustion heat; 
URANIUM COMPLEXES/dissociation energy; URANIUM COM- 
PLEXES/tormation heat; BINDING ENERGY; CALORIMETRY; 
CHEMICAL BONDS; CHEMICAL COMPOSITION; CHLORIDES; 
CRYSTALS; CYCLOPENTADIENE; EXPERIMENTAL DATA; VA- 
PORS 


23752 


(INIS-SU-257, pp. 205) Carbonylation, carboxylation, 
oxidation reaction and thermal decomposition of tetrabenzylu- 
ranium. Leonov, M.R. (Gor’kovskij Gosudarstvennyj Univ., Gorki 





(USSR)); I’yushenkov, V.A.; Solov'eva, G.V. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-28 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. URANIUM COMPLEXES/chemical reactions; ARO- 
MATICS; CARBON OXIDES; HIGH TEMPERATURE; INFRARED 
SPECTRA; MAGNESIUM CHLORIDES; MEDIUM TEMPERATURE; 
ORGANOMETALLIC COMPOUNDS; PYROLYSIS PRODUCTS 


23753 (INIS-SU—257, pp. 208) Stereochemistry of neptu- 
nium (5) sulfate and carboxylate coordination compounds. 
Grigor'ev, M.S. (AN SSSR, Moscow (USSR). Inst. Fizicheskoj 
Khimii). AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM COMPLEXES/molecular _ structure; 
NEPTUNIUM COMPLEXES/stereochemistry; AMMONIA; CESIUM 
COMPOUNDS; CHEMICAL COMPOSITION; COBALT COM- 
PLEXES; CRYSTAL STRUCTURE; FORMATES; HYDRATES; 
INTERATOMIC DISTANCES; STEREOCHEMISTRY; OXALATES; 
SULFATES 


23754 (INIS-SU-257, pp. 209) New results of the study of 
physico-chemical properties of some slightly soluble com- 
pounds of actinoids. Pazukhin, E.M. (Radievyj Inst., Leningrad 
(USSR)); Krivokhatskij, A.S.; Kochergin, S.M. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM HYDROXIDES/precipitation; AMERI- 
CIUM HYDROXIDES/solubility; © PLUTONIUM COMPLEXES/ 
stability; PLUTONIUM HYDROXIDES/precipitation; PLUTONIUM 
HYDROXIDES/solubility; THORIUM HYDROXIDES/precipitation; 
THORIUM HYDROXIDES/solubility; PRECIPITATION; SOLU- 
BILITY; AQUEOUS SOLUTIONS; CHEMICAL REACTIONS; 
OXALATES; PH VALUE; STABILITY; SILICATES 


23755 (INIS-SU-257, pp. 210) Thermal decomposition of 
neptunium (4) and plutonium (3,4) oxalates. Karelin, A.|. (Tom- 
skij Politekhnicheskij Inst., Tomsk (USSR)); Lobas, O.P.; Matyukha, 
V.A.; Koziova, R.D.; Krot, N.N. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-—: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM COMPOUNDS/pyrolysis; PLUTO- 
NIUM COMPOUNDS /autoradiolysis; PLUTONIUM COMPOUNDS/ 
pyrolysis; PLUTONIUM COMPOUNDS /reduction; CHEMICAL RE- 
ACTION KINETICS; DEHYDRATION; HYDRATES; PYROLYSIS; 
OXALATES; AUTORADIOLYSIS; REDUCTION; VALENCE 


23756 (INIS-SU-257, pp. 211) Sublimation studies of NpF, 
and NpO>2F>. Kleinschmidt, P.D. (Los Alamos National Lab., NM 
(USA)); Lau, K.H.; Hildenbrand, D.L. AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPTUNIUM FLUORIDES/formation heat; NEPTU- 
NIUM FLUORIDES/sublimation; _NEPTUNIUM FLUORIDES/ 
sublimation heat; NEPTUNYL COMPOUNDS/formation heat; 
NEPTUNYL COMPOUNDS/sublimation; DECOMPOSITION; EN- 
TROPY; HIGH TEMPERATURE; MASS SPECTROSCOPY; 
SUBLIMATION; REACTION HEAT 


23757 (INIS-SU-257, pp. 213) The homogeneous gas phase 
reduction of plutonium hexafluoride by methane. Campbell, 
G.M. (Los Alamos National Lab., NM (USA)). AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PLUTONIUM FLUORIDES/reduction; CHEMICAL 
REACTION KINETICS; MEDIUM TEMPERATURE; METHANE; 
REDUCTION; PURIFICATION 


23758 (INIS-SU-257, pp. 215-216) Preparation of rare 
metallic actinides (4°Cm, Bk, %4°Cf) and investigation 
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of their crystalline structure. Seleznev, A.G. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)); 
Radchenko, V.M.; Shushakov, V.D.; Ryabinin, M.A.; Droznik, P.P.; 
Lebedeva, L.S.; Vasil'ev, V.Ya. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. BERKELIUM/chemical preparation; BERKE- 
LIUM/crystal lattices; CALIFORNIUM/chemical _ preparation; 
CALIFORNIUM crystal lattices; CURIUM/chemical preparation; 
CURIUMrystal lattices; BERKELIUM; BERKELIUM 249; CALI- 
FORNIUM; CALIFORNIUM 249; CHEMICAL REACTION YIELD; 
CURIUM; CURIUM 248; FILMS; IMPURITIES; LATTICE PA- 
RAMETERS; OXIDATION; OXIDES; REDUCTION; THERMAL 
EXPANSION 


23759 (INIS-SU-—257, pp. 223-224) Thermal decomposition 
of transplutonium elements oxalates. Vasil’ev, V.I. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)); 
Kalevich, E.S.; Radchenko, V.M.; Shimbarev, E.V.; Egunov, V.P.; 
Izmalkov, A.N.; Vasil’ev, V.Ya. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225—: Actinides 89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs., 3 figs. AMERICIUM NITRATES/formation 
heat; AMERICIUM NITRATES/pyrolysis; BERKELIUM NITRATES/ 
pyrolysis; CALIFORNIUM NITRATES/pyrolysis; CURIUM NI- 
TRATES/autoradiolysis; CURIUM NITRATES/formation heat; 
CURIUM NITRATES/pyrolysis; PYROLYSIS; AUTORADIOLYSIS; 
DEHYDRATION; DIFFERENTIAL THERMAL ANALYSIS; HELIUM; 
HYDRATES; OXALATES; OXYGEN; PYROLYSIS PRODUCTS 


23760 (INIS-SU-257, pp. 225-226) Structural characterize- 
tion of berkelium and californium oxalates. Hobart, D.E. (Los 
Alamos National Lab., NM (USA)); Morris, D.E.; Begun, G.M.; 
Yuong, J.P.; Haire, R.G. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225—: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 7 refs. BERKELIUM COMPLEXES/moiecular 
structure; BERKELIUM COMPLEXES/monoclinic lattices; CALI- 
FORNIUM COMPLEXES/molecular structure; CALIFORNIUM 
COMPLEXES/monoclinic lattices; ABSORPTION SPECTRA; 
ATOMIC RADII; CATIONS; COORDINATION VALENCES; HY- 
DRATES; OXALATES; RAMAN SPECTRA; SPACE GROUPS 


23761 (INIS-SU-257, pp. 227-228) Comparative study of 
kurchatovium and hafnium bromides and chlorides using the 
thermochromatographic method. Timokhin, S.N. (Joint Inst. for 
Nuclear Research, Dubna (USSR)); Kim Zin; Domanov, V.P.; 
Chuburkov, Yu.T.; Zhuikov, B.L.; Gavrilov, K.A.; Zvara, |. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
’89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 3. figs. ELEMENT 104 COMPOUNDS/ 
thermochromatography; ELEMENT 104 COMPOUNDS/volatility; 
HAFNIUM BROMIDES/thermochromatography; HAFNIUM BRO- 
MIDES/volatiliy; HAFNIUM CHLORIDES/thermochromatography; 
HAFNIUM CHLORIDES/volatility; COMPARATIVE EVALUATIONS; 
THERMOCHROMATOGRAPHY; VOLATILITY; ELEMENT 104 259; 
HAFNIUM 165 


23762 (INIS-SU-257, pp. 230) Radiochemistry and actinide 
chemistry. Guillaumont, R. (IPN-Radiochemistry Lab. Orsay 
(France)). AN SSSR, Moscow (USSR). 1989. 46ip. (CONF- 
8909225-—: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDES/radiochemistry; ACTINIDES; RADIO- 
CHEMISTRY; ATOMS; CHEMICAL REACTION KINETICS; 
QUANTITY RATIO; TRACE AMOUNTS 


23763 (INIS-SU-257, pp. 231-232) Investigations on aque- 


ous chemistry of mendelevium and other transplutonium 
elements. Bukianov, G.V. (Joint Inst. for Nuclear Research, Dubna 


ERA Vol. 16, No. 9 203 





40 CHEMISTRY 
4007 Radiochemistry and Nuclear Chemistry 


(USSR)); Gorskij, B.; Li Den Doc; Milek, A.; Salamatin, L.l. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
’89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 3 refs., 2 tabs. AMERICIUM COMPLEXES/solvent 
extraction; AMERICIUM COMPLEXES/stability; CALIFORNIUM 
COMPLEXES/solvent extraction; CALIFORNIUM COMPLEXES/ 
stability; CURIUM COMPLEXES/solvent extraction; CURIUM 
COMPLEXES/stability; MENDELEVIUM COMPLEXES/solvent ex- 
traction; MENDELEVIUM COMPLEXES/stability; RARE EARTH 
COMPLEXES/solvent extraction; RARE EARTH COMPLEXES/ 
stability; STABILITY; AQUEOUS SOLUTIONS; CHEMICAL 
PREPARATION; COMPARATIVE EVALUATIONS; DCTA; DISTRI- 
BUTION FUNCTIONS; DTPA; LACTIC ACID; TOPO 


23764 (INIS-SU-257, pp. 233-234) Some possibilities of 
studying the aqueous chemistry of kurchatovim as a transacti- 
noid element. Szeglovski, Z. (Joint Inst. for Nuclear Research, 
Dubna (USSR)); Domanov, V.P.; Glejsberg, B.; Zvara, |.; Bruchert- 
seifer, H.; Guseva, L.I.; Tikhomirova, G.S.; Hussonnois, M. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides 
’89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 6 refs., 1 fig. ELEMENT 104 COMPOUNDS /ion 
exchange chromatography; ELEMENT 104 COMPOUNDS/ 
purification; ELEMENT 104 261/isotope production; AQUEOUS 
SOLUTIONS; DISTRIBUTION FUNCTIONS; PURIFICATION; IM- 
PURITIES; SIMULATION 


23765 (INIS-SU-257, pp. 235) Aqueous chemistry with ele- 
ment 105. Bruchie, W. (GSL, Darmstadt (Germany, F.R.)); 
Schadel, M.; Kratz, J.V. AN SSSR, Moscow (USSR). 1989. 461p. 
(CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 
1989). In Actinides-89: Abstracts. Order Number DE91003112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ELEMENT 105 COMPOUNDS/chemical properties; 
ELEMENT 105 COMPOUNDS /solvent extraction; NIOBIUM COM- 
PLEXES/solvent extraction; PROTACTINIUM COMPLEXES/ 
solvent extraction, TANTALUM COMPLEXES/solvent extraction; 
AQUEOUS SOLUTIONS; COMPARATIVE EVALUATIONS; DISTRI- 
BUTION FUNCTIONS; ELEMENT 105 262; HYDROCHLORIC 
ACID; HYDROFLUORIC ACID; TOA 


23766 (INIS-SU-—257, pp. 236-237) Oxygen exchange in the 
study of actinyl ion reactions under effects of light and +- 
radiation. Gaziev, S.A. (Radievyj inst., Leningrad (USSR)); 
Mashirov, L.G.; Suglobov, D.N. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-—: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPOUNDS/photolysis; URANYL 
COMPOUNDS radiolysis; AQUEOUS SOLUTIONS; CHEMICAL 
REACTION KINETICS; DOSE RATES; G VALUE; GAMMA RADIA- 
TION; OXIDIZERS; PH VALUE; REACTION INTERMEDIATES; 
REDUCING AGENTS; ULTRAVIOLET RADIATION; PHOTOLYSIS; 
RADIOLYSIS; VISIBLE RADIATION 


23767 (INIS-SU-257, pp. 238) Hydrate-solvate properties of 
divalent lanthanides and actinides. Mikheev, N.B. (AN SSSR, 
Moscow (USSR). Inst. Fizicheskoj Khimii); Kamenskaya, A.N.; 
Kulyakhin, S.A.; Rumer, |.A. AN SSSR, Moscow (USSR). 1989. 
461p. (CONF-8909225-: Actinides '89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. EINSTEINIUM COMPOUNDS/coprecipitation; 
EINSTEINIUM COMPOUNDS/hydration; EINSTEINIUM COM- 
POUNDS/solvation; EUROPIUM  SULFATES/coprecipitation; 
EUROPIUM SULFATES/hydration, EUROPIUM SULFATES/ 
solvation; STRONTIUM SULFATES/coprecipitation; YTTERBIUM 
SULFATES/coprecipitation; YTTERBIUM SULFATES/hydration; YT- 
TERBIUM SULFATES/solvation; AQUEOUS SOLUTIONS; ATOMIC 
RADII; COMPARATIVE EVALUATIONS; CRYSTALLIZATION; CO- 
PRECIPITATION; HYDRATION; SOLVATION; ETHANOL; MIXED 
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SOLVENTS; QUANTITY RATIO; REACTION HEAT; SOLUBILITY; 
VALENCE 


23768 (INIS-SU-257, pp. 239) Superacid actinide chem- 
istry: reaction chemistry of some actinide metals, oxides, and 
fluorides in HF/SbF,. Avens, L.R. (Los Alamos National Lab., NM 
(USA)); Abney, K.D.; Eller, G.; Kinkead, S.A.; Asprey, L.B. AN 
SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: Actinides 
89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Ab- 
stracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS/dissolution; ACTINIDE 
COMPOUNDS /oxidation; ACTINIDE COMPOUNDS/reduction; 
ACTINIDES/dissolution; ACTINIDES/oxidation; DISSOLUTION; 
OXIDATION; REDUCTION; ACTINIDES; ANTIMONY FLUORIDES; 
FLUORIDES; HYDROFLUORIC ACID; MEDIUM TEMPERATURE; 
OXIDES; VALENCE 


23769 (INIS-SU-257, pp. 240) Photoluminescence of ameri- 
cium (3) in aqueous and organic solutions. Yusov, A.B. (AN 
SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii). AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides '89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. AMERICIUM COMPLEXES/photoluminescence; 
PHOTOLUMINESCENCE; AQUEOUS SOLUTIONS; DEUTERIUM 
COMPOUNDS; DMSO; HEAVY WATER; HETEROPOLYANIONS; 
LASER RADIATION; ORGANIC SOLVENTS; SILICON COM- 
POUNDS; TTA; TUNGSTATES; TUNGSTOPHOSPHATES 


23770 (INIS-SU-257, pp. 406) Electrodeposition of actinide 
traces from aqueous alkaline solutions and tributilphosphate. 
Medehem, B.A. (AN SSSR, Moscow (USSR). Inst. Fizicheskoj 
Khimii); Zantuti, F.; Silin, V.1.; Peretrukhin, V.F. AN SSSR, Moscow 
(USSR). 1989. 461p. (CONF-8909225-: Actinides '89, Tashkent 
(USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. Order Num- 
ber DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CERIUM 144/alpha spectroscopy; CERIUM 144/ 
electrodeposition; PLUTONIUM 239/alpha spectroscopy; PLUTO- 
NIUM 239/electrodeposition; THORIUM 234/alpha spectroscopy; 
THORIUM 234/electrodeposition; URANIUM/alpha spectroscopy; 
URANIUMelectrodeposition; ACTINIDE COMPLEXES; AQUEOUS 
SOLUTIONS; ELECTRODEPOSITION; KEROSENE; LIQUID 
WASTES; QUANTITATIVE CHEMICAL ANALYSIS; RADIOACTIVE 
WASTES; SODIUM HYDROXIDES; STAINLESS STEELS; TBP; 
TRACE AMOUNTS; URANIUM 


23771 (IPEN-PUB-318) Electrodeposition and evaporation 
technique applied tor sup(239)Pu sources preparation. Deter- 
mination by alpha spectrometry. Yamaura, M.; Goncalves, M.A.; 
Matsuda, H.T.; Araujo, B.F. de. Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil). Sep 1990. 25p. (In 
Portuguese). Order Number DE91634877. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Electrodeposition and evaporation techniques for plutonium 
sources preparation and its alpha spectrometric determination are 
given. In this electrodeposition technique, a metai-lucite electrolytic 
cell with a polished brass disk coated with nickel film as cathode 
and platinum wire as anode was used. Parameters as current den- 
sity, deposition time, ph and concentration of NH sub(4) Cl 
electrolytic solution were studied. Anode-cathode distance of 5 mm 
and 20 yg Th as carrier were maintained constants. For the evapo- 
ration technique, polished stainless steel plates were used as 
support material. The influence of volume and Pu mass, evapora- 
tion and tempering conditions on the quality of alpha spectra were 
verified. Alpha spectra with 53 KeV and 64 KeV, respectively, for 
electroplated and evaporated sources, have been obtained by 
comparative studies. (author). 


23772 (IPEN-PUB-322) Radioiodination of monoclonal an- 
tibody intact anti-CEA. Okada, H.; Souza, |.T.T.; Silva, C.P.G. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Nov 1990. 13p. (in Portuguese). Order Number 
DE91634878. Source: OSTI; NTIS (US Sales Only); INIS. 





The purpose of this study is to examine a convenient system 
that can be used to iodinate monoclonal antibodies which is rapid, 
simple, efficient and reproducible, and which can be accomplished 
in radiopharmaceutical laboratories. It is important to remember 
that antibodies are sensitive biochemicals, subject to losses of the 
activity that is essential to their mode of action, namely the ability 
to bind specific antigen. The advent of solid phase iodination 
agents has greatly expanded the range of gentle iodination tech- 
niques available for iodinating sensitive biological materials. The 
agent most widely used is the lodogen (1,3,4,6 tetrachloro-3a-6a 
diphenyiglycoluril) method. Anti-CEA 4C sub(11) IgG sub(2a,k) 
(prepared in the Ludwig Institute-Sao Paulo-Brazil ) is used as 
model to evaluate the lodogen methodology. The miniature chro- 
matographic system, also rapid, accurate, simple, efficient was 
elaborated to determine the labelling efficiency incorporation of io- 
dine into immunoglobulin, and the radiochemical purity of 
sup(131)l-anti-CEA. (author). 


23773 (IPEN-PUB—324) Radiochemical quality contro! of 
kits labelled with Tc-99m produced at IPEN-CNEN/SP. Barboza, 
M.R.F. de; Pereira, N.S.P. de; Silva, C.P.G. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). Dec 
1990. 17p. Order Number DE91634879. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The radiopharmaceuticals labelled with Tc-99m are routinely 
used in Nuclear Medicine Laboratories. A large number of these 
employ tin (Il) reagents to reduce Te (pertechnetate-Vil) to a lower 
valence state thereby making it more able to complex forming 
reactions. The miniaturized chromatography system of Tc-99m la- 
bellied compounds using Whatman 3MM (8 x 1 cm) as a support 
and 30% NaC1: 0,9% 'NaC1: 85% MeOH and acetone as a sol- 
vent permits to assay the radiochemical purity in a few minutes 
after preparation. In addition this method introduced in routine work 
not only determines Tc-99m (pertechnetate) but also determines re- 
duced Tc - 99m unbound to the radiopharmaceuticals (hydrolyzed 
reduced Tc-99m). The lyophilized kits for labelling with Tc-99m pro- 
duced at IPEN-CNEN/SP are: MDP, DTPA, HSA, GHA, HIDA, 
Pyro, MAA, MIAA, Sulfur Colloid, Dextran-500, Sn.Cit. and Phytate. 
Radiochemical quality control of these kits were performed at the 
first day of preparation and during 12 months for determining’ their 
validity for use. All preparation showed high yield of labelling (95- 
99%) during this period of time. (author). 


23774 (JINR—13-89-802) The modified method of electro- 
capillar spraying of thin and thick targets from organic 
solutions of radioactive and nonradioactive substances. Sze- 
glowski, Z.; Korotkin, Yu.S. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1989. 6p. (In Russian). Order 
Number DE91634874. Source: OSTI; NTIS (US Sales Only); INIS. 

The electrospraying method was modified by using a teflon cylin- 
der cell with a capillary aperture and a stainless steel needle 
electrode instead of a glass capillary tube. The distance of the con- 
ical and of the needle electrode from the walis of the capillary 
aperture is controlled. The modified device permits with good re- 
producible results, the spraying of solutions of metal salts and 
chemical compounds in organic solvents on metal or metallized or- 
ganic foils and on some thin organic foils. 8 refs.; 6 figs. 


23775 (LBL-30655) Hot atom reactive scattering and pho- 
todissociation experiments with acetylene and ethylene. Balko, 
B.A. (California Univ., Berkeley, CA (USA). Dept. of Chemistry). 
Lawrence Berkeley Lab., CA (USA). Apr 1991. 268p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
Order Number DE91013755. Source: OSTI; NTIS; GPO Dep. 

Two different experimental techniques, chemical activation and 
photofragment translational spectroscopy, are used to study acety- 
lene, ethylene, and their associated radicals: C2, CoH, CoH3, and 
CoHs. The experiments are done on a molecular beams apparatus 
with mass spectrometric detection. The first type of experiment 
uses a photolytic D atom source to look at the dynamics of the D + 
CoHe/CoHyg — [CoH2D/CoH,D] — CoHD/C2H3D + H substitution 
reactions at 20 kcal/mole collision energy. The derived product 
center-of-mass angular and translational energy distributions show 
that, for both hydrocarbons, the reaction is direct and has an exit 
barrier. These observations are compared with RRKM estimates of 
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the lifetimes of the complexes. The other type of experiment in- 
volves 193 nm photodissociation of CoH2, CoH4. and CoHoFz. The 
acetylene photodissociation studies give a new measurement for 
the H-CCH bond energy. The H atom time-of-flight spectrum shows 
structure from the formation of vibrationally and electronically ex- 
ited CoH. It is also found that internally excited C2H preferentially 
absorbs a photon and dissociates to yield C2 photofragments in 
high electronic states. 139 refs., 76 figs., 6 tabs. 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


23776 (DOE/ER/13571—1) [Combustion research program: 
Flame studies, laser diagnostics, and chemical kinetics]: 
Progress report. SRI International, Menio Park, CA (USA). [1991]. 
19p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG03-86ER13571. Order Number DE91014824. Source: OSTI:; 
NTIS; GPO Dep. 

Progress is reported on combustion research. Topics include: 
flame studies and diagnostics; quenching of diatomic hydrides; 
quenching of NH(sub 2) radicals at room temperature; ammonia 
photolysis in a jet; collisional quenching of NH in high rotational lev- 
els; laser-induced fluorescence detection of vinyl radicals; reaction 
of hydroxyl radicals with ethylene; reaction of methy! radicals with 
oxygen; heat of formation of alkyl free radicals; and transition state 
theory-based rate constant estimations. 40 refs., 1 tab., (CBS) 


23777 (LA-UR-91-1527) Comparisons between fast shock 
tube calculations and tests. Kerrisk, J.F.; Meier, J.K. Los Alamos 
National Lab., NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
9107105-20: 1991 American Physical Society (APS) conference 
on shock compression of condensed matter, Williamsburg, VA 
(USA), 17-20 Jul 1991). Order Number DE91013496. Source: 
OSTI; NTIS; GPO Dep. 

Tests have been done to diagnose various aspects of the behav- 
ior of the shocked foam in the core of the fast shock tube. 
Calculations and test results of shock behavior in the foam are in 
good agreement. However, calculations with different foam equa- 
tions of state differ in some details. Precursor shocks at the foam/ 
high- explosive interface were observed in some tests; a modified 
assembly procedure eliminated this problem. Calculations of shape 
and velocity of plates in direct contact with the foam are in rela- 
tively good agreement. Expansion of shocked foam down a barrel 
is complicated by perturbations from the barrel inlet and from de- 
formed regions of the barrel. 4 refs., 5 figs. 


23778 (SAND-91-0940C) Carbon materials—ectivity and se- 
lectivity in hydrocracking reactions. Syiwester, A.P. (Sandia 
National Labs., Albuquerque, NM (USA)); Farcasiu, M.; Smith, 
C.M.; Ladner, E.P. Sandia National Labs., A rque, NM 
(USA). [1991]. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. (CONF-9108101—1: 4. chemical 
congress of North America, New York, NY (USA), 25-30 Aug 1991). 
Order Number DE91013509. Source: OSTI; NTIS; GPO Dep. 

The use of carbon materials in catalytic system has been tradi- 
tionally associated with their properties as supports. There are, 
however, some literature data describing their use as catalysts. 
Our results show that no simple relationship exists between the 
catalytic activity of some carbon materials for selective cleavage of 
carbon-carbon bonds adjacent to condensed polyaromatic rings an 
the elemental composition or surface area of these materials. The 
activity is dependent, however, upon the precursor used to gener- 
ate the carbon material. Moreover, for a given precursor the 
activity is determined by the method of conversion to the carbon 
material. It remains to be established what elements of structure 
are responsible for the observed activity in carbon materials that 
are catalytically active. 12 refs., 7 tabs., 1 fig. 
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Refer also to citation(s) 22588, 22642. 22643. 22645. 22648. 
22832, 22834, 23008. 23016. 23109. 23110. 23173, 23425, 23430, 
23572, 24012. 24321. 24322, 25411, 25489 


23779 (AECL-9890) A high-temperature, high-pressure, 
silver-silver chioride reference electrode: A user’s guide. King, 
F.; Bailey, M.G.; Clarke, C.F.; Ikeda, B.M.; Litke, C.D.; Ryan, S.R. 
Atomic Energy of Canada Ltd.. Pinawa. MB (Canada). Whiteshell 
Nuclear Research Establishment. May 1989. 39p. Order Number 
DE91638969. Source: OSTI; NTIS (US Sales Only); INIS. 

A high-temperature, high-pressure, silver-silver chloride refer- 
ence electrode is described. This report is meant to serve as a 
user's guide to the experimentalist. Consequently, the design and 
construction of the electrode are dealt with in some detail. The 
problems that may be encountered, along with their possible 
causes and remedies, are also discussed. Conversion factors are 
given for both internal and external reference electrodes, so that 
measured potentials can be related to the standard hydrogen elec- 
trode scale. 


23780 (AECL-9927) The future supply of and demand for 
candidate materials for the tabrication of nuclear fuel waste 
disposal containers. Grover, L.K. Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment. Jan 1990. 56p. Order Number DE91638973. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report summarizes the findings of a literature survey carried 
out to assess the future world supply of and demand for titanium, 
copper and lead. These metals are candidate materials for the fab- 
rication of containers for the immobilization and disposal of 
Canada's nuclear used-fuel waste for a reference Used-fuel Dis- 
posal Centre. Such a facility may begin operation by approximately 
2020, and continue for about 40 years. The survey shows that the 
world has abundant supplies of titanium minerals (mostly in the 
form of ilmenite), which are expected to last up to at least 2110. 
However, for copper and lead the balance between supply and de- 
mand may warrant increased monitoring beyond the year 2000. A 
number of factors that can influence future supply and demand are 
discussed in the report. 


23781 (CONF-910274—) Workshop on automation and 
robotics: Proceedings. Lawrence Livermore National Lab., CA 
(United States). Feb 1991. 243p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. From 
Workshop on automation and robotics; Livermore, CA (United 
States); 6 Feb 1991. Order Number DE91015175. Source: OST]; 
NTIS; GPO Dep. 

This workshop provided a forum in which Lawrence Livermore 
National Laboratory (Laboratory) scientists and engineers ex- 
changed ideas and information on the latest internal developments 
in the field of robotic and automation technologies. The material in 
this report constitutes most of the presentations given during the 
workshop. Presentations were given on the following session 
topics: Robotics and automation in hazardous environments; labo- 
ratory and machine tool automation; neural networks, machine 
vision, and sensors; applied real-time control; future technologies 
and applications; intelligent man-machine interaction issues. Indi- 
vidual papers have been cataloged separately. (SM) 


23782 (DOE/ER/13977—4) The creation of multi-Degree-Of- 
Freedom mechanisms for robotic applications: Progress 
report, September 1990—August 1991. Tsai, Lung-Wen. Maryland 
Univ., College Park, MD (USA). Jun 1991. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG05-88ER13977. 
Order Number DE91014359. Source: OSTI; NTIS; GPO Dep. 

This research is concerned with one of the most difficult stages 
of mechanical design, namely the conceptual synthesis of mecha- 
nisms. The main objective of this research is to develop systematic 
methodologies for the creation of multi-DOF (Degree-Of-Freedom) 
mechanisms for robotic applications. However, the analysis and 
control of such mechanisms have also been studied. Four major 
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areas of interest have been studied: (1) redundant-drive backlash- 
free manipulators, (2) dynamic analysis and synthesis of geared 
robotic mechanisms, (3) tendon-driven manipulators, and (4) bevel- 
gear-type robotic wrist mechanisms. 13 refs. 


23783 (DOE/WIPP-88-026-Rev.2) TRUPACT-IIl Container 
Maintenance Program Plan: Revision 2. Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div. May 1991. 90p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950: Order Number DE91014085. Source: OSTI; 
NTIS; INIS: GPO Dep. 

This document details the maintenance, repair, and replacement 
of components, as well as the documentation required and the pro- 
cedures to be followed to maintain the integrity of the TRUPACT-II 
container in accordance with OM-134, TRUPACT-II Container Op- 
erations and Maintenance Manual; and the TRUPACT-II Container 
Certificate of Compliance (Number 9218). The routine shipping and 
receiving inspections required by the Department of Transportation 
(DOT), Department of Energy (DOE), Nuclear Regulatory Commis- 
sion (NRC) and other regulations are not addressed in this 
document. This document applies to all DOE shipping and receiv- 
ing sites that use the TRUPACT-II containers. 


23784 (EGG-WTD-9475) Personnel protective equipment 
total-encapsulating sult decontamination study using shower 
systems. Menkhaus, D.E. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Jan 1991. 57p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91014096. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents an experimental evaluation, conducted at 
the Idaho National Engineering Laboratory, of a shower-based 
decontamination station for personnel wearing a Level A, total- en- 
capsulating, chemical-protective suit. The decontamination station 
is used by personnel when egressing a dry, dusty environment 
contaminated with transuranic radionuclides. This system has the 
potential to minimize the risk of spreading the contaminants to 
clean areas. Two types of shower systems were evaluated, a 
drench shower and a multi-nozzle shower. A total-encapsulating 
suit, worn by personnel. was contaminated with soil containing 
239Pu. Pre- shower and post-shower contamination samples were 
collected and visual observations were made to evaluate the ability 
of the shower system to remove the contaminated dust and to ob- 
tain baseline data useful in designing a shower-based personnel 
decontamination system. 12 figs., 7 tabs. 


23785 (IC-90/431) Comparative performance of aluminium 
copper and iron solar stilis. Dioha, |.J. (International Centre for 
Theoretical Physics, Trieste (Italy)); Nwagbo, E.E.; Gulma, N.A. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 
10p. Order Number DE91635607. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Three different metal sheets have been used in the fabrication of 
three different single sloping solar stills of the same surface geom- 
etry. The metals were galvanized iron, aluminium and copper. This 
paper presents the performance of the different stills operating un- 
der the same environmental conditions. The observed distillate 
yields was greatest for copper, then aluminium and lastly, iron still. 
The differences in the yields is attributed to the differences in the 
thermal conductivities of the metals. The equivalent local costs for 
the fabrication of the copper, aluminium and iron stills are 
respectively $160, $95 and $60. Taking the long run costs into con- 
sideration, the copper still is preferred because of its availability, 
durability, weldability and relatively higher conductivity of 
380Wm~'K-" value. (author). 9 refs, 2 figs, 2 tabs. 


23786 (IPEN-PUB-319) Development of nuclear microfil- 
ters using the fission tracks registration technique. Yamasaki, 
|.M.; Geraldo, L.P. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). Oct 1990. 21p. (in Portuguese). 
Order Number DE91635608. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear microfilters with mean pores diameter in the range from 
1.9 to 10.6 um have been produced using the fission tracks regis- 
tration technique in Makrofol KG (8 um thickness). Fluctuations 
around 11% and 10% were obtained respectively for the pores size 





and pores uniformity in the analysis of a typical sample of microfil- 
ter. The essential features of the microfilters were similar to those 
ones, commercially known as Nuclepore and thus they may be 
routinely employed in the several applications areas of the Industry 
and Biology. (author). 


23787 (JINR-R-8-89-470) Installation for producing low 
temperatures in the 0.028-4.2 K range. Kiselev, Yu.F.; Chernikov, 
A.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 10p. (in Russian). Order Number 
DE91634446. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the refrigerator employing the dilution of 
3He in “He and evaporation of He or “He cycles that contribute to 
the total heat load. The refrigerator operates over the temperature 
range 0.028-4.2 K, which may be overlapped by simple change- 
over in the external gas communications. Using the evaporation 
cycle, one can reach the region above 0.75 K, which is inaccesible 
for dilution. In the joint mode when both the evaporation and dilu- 
tion cycles are in use the total cooling power of the refrigerator at 
0.4<0r approx.T<or approx.0.75 K can be much higher than the 
cooling power of the *He-*He dilution cycle. The refrigerator allows 
one to study the temperature dependence of the heat gain caused 
by a recondensating a superfluid film and the heat conduction of 
the gas. 9 refs.; 6 figs. 


23788 (LA-UR-91-533) A geometry based method of inte- 
grated engineering design, analysis, and optimization. Dolin, 
R.M. (Los Alamos National Lab., NM (USA)); Bernhard, R.J. Los 
Alamos National Lab., NM (USA). [1991]. 25p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910957—1: 13. biennial American Society of Mechanical 
Engineers (ASME) mechanical vibration and noise conference, Mi- 
ami, FL (USA), 22-25 Sep 1991). Order Number DE91008588. 
Source: OSTI; NTIS; GPO Dep. 

A data structure is presented for integrating geometric modeling 
with analysis and optimization. The data structure is integer based; 
using a hierarchical integer-pointer scheme to define and manipu- 
late geometry. The integer nature of the data structure leads to fast 
and accurate operations. Engineers interact with the data structure 
at shape level. Variables of shapes are constrained and related to 
each other so that a reduced set of design variables result. These 
design variables are used to pose both analysis and optimization 
problems. The design variables represent natural variables of a de- 
sign (e.g., lengths, radii, etc). Heuristics are used to simplify the 
integrated modeling, analysis, and optimization procedures. The re- 
sulting engineering environment concurrently poses analysis and 
optimization problems during mode! generation, leading to an inte- 
grated geometry based method of analysis and optimization. An 
example problem is given. 7 refs., 12 figs., 4 tabs. 


23789 (LBL-30785) Measurements of retractable gas- 
cooled 6061 aluminum electrical leads operating in a vacuum. 
Green, M.A.; Aguiar, H.; Bensadoun, M.J.; Gibson, J.H.; Heine, 
D.L.; Levin, S.; Limon, M.; Smoot, G.F.; Witebsky, C. Lawrence 
Berkeley Lab., CA (USA). Jun 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA); National Aeronautics and Space Adminis- 
tration, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-910635-3: Cryogenic engineering con- 
ference and _ international cryogenic materials conference, 
Huntsville, AL (United States), 11-14 Jun 1991; ASTROMAG—035). 
Order Number DE91014617. Source: OSTI; NTIS; GPO Dep. 

To charge and discharge the ASTROMAG superconducting mag- 
net in space requires retractable gas-cooled leads which must 
operate in a vacuum. This report describes the design and test of 
500 ampere retractable gas-cooled leads made from 6061-T4 alu- 
minum tubes. Aluminum is attractive for gas-cooled electrical leads 
in space because of its low mass density and the desire for short 
leads. Initial tests showed that retractable gas-cooled leads could 
operate in a vacuum from a source of normal helium. The pressure 
drop through the leads was low enough to permit a superconduct- 
ing magnet to be charged and discharged while the leads vent into 
space. The leads were stable at currents above 700 amperes. The 
voltage drop across the contact between the upper and lower 
leads was as low as 1.2 mV per lead out of a total voltage drop of 
42 mV per lead when the leads carried 714 amperes. The gas re- 
quired for cooling was comparable to the more conventional copper 
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gas-cooled current leads. In a second test seven months later, the 
contact resistance between the lead sections had increased 
considerably. In the second test, the contact resistance was re- 
peatable for one lead but not for the other. 6 refs., 2 figs. 


23790 (ORNL/TM-11657) Turbo Refrigerating Company ice 
storage test report. Stovall, T.K. Oak Ridge National Lab., TN 
(USA). Jun 1991. 57p. Sponsored by Electric Power Research 
Inst., Palo Alto, CA (USA). DOE Contract AC05-840R21400. Order 
Number DE91014958. Source: OSTI; NTIS; GPO Dep. 

The Ice Storage Test Facility (ISTF) is designed to test commer- 
cial ice storage systems. Turbo Refrigerating Company provided a 
storage tank and refrigeration system to make and harvest ice. The 
Turbo ice storage system was tested over a wide range of operat- 
ing conditions. System performance was satisfactory under both 
charging and discharging conditions. The storage capacity closely 
matched the manufacturer's literature. Power consumption was 
greater than that quoted by the manufacturer. Based on experi- 
mental data, algorithms were derived to predict performance, both 
charging rate and power consumption, as a function of several op- 
erational parameters. Two discharge tests showed that the ice 
stored was nearly 100% available under reasonable discharge con- 
ditions. Companion reports describe ISTF test procedures and 
ice-making efficiency test results that are common to many of the 
units tested. 10 refs., 22 figs., 9 tabs. 


23791 (PNL-SA-19455) Robotic mannequin technology for 
enhanced product testing. Fecht, B.A.; Bennett, D.W. Pacific 
Northwest Lab., Richland, WA (USA). Jun 1991. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 
(CONF-9106202-1: 4. international symposium on the perfor- 
mance of protective clothing, Montreal (Canada), 18-20 Jun 1991). 
Order Number DE91013787. Source: OSTI; NTIS; GPO Dep. 

Engineers at Pacific Northwest Laboratory (PNL) have developed 
several articulated robotic mannequin systems which closely 
simulate human anthropometric shape, complex motion and physi- 
ological function. These systems provide highly reproducible and 
realistic tests which aid in the evaluation of high performance cioth- 
ing, consumer products, and human comfort. 


23792 (SAND-91-0057C) Comparison of synthetic aperture 
radar autofocus techni gradient vs su } 
Calloway, T.M.; Jakowatz, C.V. Jr.; Thompson, P.A.; Eichel, P.H. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9107115-5: Society of Photo-Optical In- 
strumentation Engineers (SPIE) meeting, San Diego, CA (USA), 
21-26 Jul 1991). Order Number DE91014696. Source: OSTI; 
NTIS; GPO Dep. 

Two methods of focusing synthetic aperture radar (SAR) images 
are compared. Both a conventional subaperture cross-correlation 
method and a new phase gradient autofocus (PGA) algorithm de- 
veloped at Sandia National Laboratories are shown to perform well 
if high-order phase errors are not present. With the introduction of 
significant high-order phase errors [e.g., due to uncompensated 
platform motion], both algorithms suffer a loss in performance. 
However, relative performance degradation is less for PGA than for 
the subaperture focusing technique. An explanation is presented 
for the observed behavior of the two autofocus techniques. 8 refs., 
8 figs. 


23793 (SAND-91-0106C) Relationships between autofocus 
methods for SAR and self-survey techniques for SONAR. 
Wahl, D.E.; Jakowatz, C.V. Jr.; Ghiglia, D.C.; Eichel, P.H. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 


- (CONF-9107115—4: Society of Photo-Optical Instrumentation Engi- 


neers (SPIE) meeting, San Diego, CA (USA), 21-26 Jul 1991). 
Order Number DE91014658. Source: OSTI; NTIS; GPO Dep. 
Autofocus methods in SAR and self-survey techniques in 
SONAR have a common mathematical basis in that they both in- 
volve estimation and correction of phase errors introduced by 
sensor position uncertainties. Time delay estimation and correlation 
methods have been shown to be effective in solving the self-survey 
problem for towed SONAR arrays. Since it can be shown that piat- 
form motion errors introduce similar time-delay estimation problems 
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in SAR imaging, the question arises as to whether such techniques 
could be effectively employed for autofocus of SAR imagery. With 
a simple mathematical model for motion errors in SAR, we will 
show why such correlation/time-delay techniques are not nearly as 
effective as established SAR autofocus algorithms such as phase 
gradient autofocus or sub-aperture based methods. This analysis 
forms an important bridge between signal processing methodolo- 
gies for SAR and SONAR. 5 refs., 4 figs. 


23794 (UCRL-ID—107239) Flutter consideration of a crash- 
test aircraft: A review article on aircraft flutter. Chen, T.F. 
Lawrence Livermore National Lab., CA (USA). 28 Feb 1991. 33p. 
Sponsored by Nuclear Regulatory Commission, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91015094. Source: OSTI; NTIS; GPO Dep. 

The Plutonium Air Transport Certification (PATC) project is cur- 
rently being conducted by the Nuclear Systems Safety Program 
(NSSP) for the US Nuclear Regulatory Commission. Developing 
aircraft crash test criteria is part of this effort. One objective is to 
assess whether a researcher can safely control the aircraft and to 
evaluate the likelihood that the aircraft can be successfully crash- 
tested. Due to the extraordinarily high velocity of 925 fts required 
at aircraft impact, the likelihood for the crash-test aircraft to un- 
dergo flutter in the final stages of flight is substantially increased. 
The purpose of this review work is to gain a fundamental under- 
standing of the aircraft flutter phenomenon in order to successfully 
determine the scope of and prepare for an aircraft crash test. This 
documentation includes: (1) A general description of the aircraft 
flutter phenomenon, its structural representation, and some of the 
commonly used unsteady oscillatory aerodynamic loading approxi- 
mations; (2) a brief summary of the flutter equation solution 
techniques; (3) the input requirements for conducting a successful 
flutter prediction; (4) some of the main aircraft flutter characteristics 
and prevention considerations; and (5) an outline for future work 
on the aircraft flutter phenomenon. 27 refs. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 22964, 23006, 23161, 23307, 23308, 
23309, 23310, 25109, 25517 


23795 (ANL/CP-71621) Analysis of condensation and 
evaporation of ammonia/water mixtures in matrix heat- 
exchangers. Panchai, C.B.; Arman, B. Argonne National Lab., IL 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-910739~23: 
ASME/AIChE/ANS national heat transfer conference, Minneapolis, 
MN (USA), 26-31 Jul 1991). Order Number DE91014461. Source: 
OSTI; NTIS; GPO Dep. 

A theoretical analysis is carried out for the condensation and 
evaporation of water/ammonia mixtures in matrix heat-exchangers. 
A set of equations is formulated and a calculation algorithm is de- 
veloped to predict the local rate of heat and mass transfer for 
binary-component systems. A thermodynamic property mode! is 
developed for ammonia/water mixtures on the basis of the Peng- 
Robinson equation for state. The two-phase flow heat-transfer 
coefficient for matrix heat-exchangers is calculated by using the 
analytical method developed in a previous study. The experimental 
data are analyzed to determine the effects of small amounts of wa- 
ter in ammonia on the rate of evaporation. The role of diffusion in 
simultaneous heat and mass transfer associated with condensation 
and evaporation processes are analyzed by comparing the results 
from three limiting cases, which include equilibrium conditions, and 
liquid-phase diffusion- resistance of finite and infinite values. The 
results show that the vapor-phase mass-transfer resistance is the 
controlling mechanism for condensation, and the liquid-phase 
mass-transfer resistance is the controlling mechanism for evapora- 
tion. 23 refs., 9 figs., 2 tabs. 


23796 (ANL/CP-72528) Adiabatic two-phase flow frictional 
pressure drop: Part 1, Critical parameters and friction factors 
for air-water mixture. Obot, N.T. (Argonne National Lab., IL 
(USA)); Wambsganss, M.W.; Jendrzejczyk, J.A.; France, D.M. Ar- 
gonne National Lab., IL (United States). [1991]. 25p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
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(CONF-910739-21-Pt.1: ASME/AIChE/ANS national heat transfer 
conference, Minneapolis, MN (USA), 26-31 Jul 1991). Order Num- 
ber DE91014463. Source: OSTI; NTIS; GPO Dep. 

An analysis of air-water frictional pressure drop data for horizon- 
tal ducts was made. For small diameter, circular tubes and narrow 
rectangular channels, it is established that the frictional pressure 
deep profiles with increasing mixture quality (or superficial gas 
velocity) are characterized by critical values for gas Reynolds num- 
ber, quality and friction factor. These characteristic features are in 
evidence for tests in which the total mass flux of the mixture is 
held fixed with increasing quality or superficial gas velocity. The 
effects of duct geometry and total mass flux on the critical parame- 
ters are documented and discussed. The results for two-phase flow 
friction factors are also presented. 18 refs., 7 figs., 1 tab. 


23797 (ANL/CP-72529) Adiabatic two-phase flow frictional 
pressure drop: Part 2, A generalized method for data correla- 
tion. Obot, N.T. (Argonne National Lab., IL (USA)); Wambsganss, 
M.W.; Jendrzejezyk, J.A.; France, D.M. Argonne National Lab., IL 
(United States). [1991]. 21p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-910739-22- 
Pt.2: ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (United States), 26-31 Jul 1991). Order Number 
DE91014462. Source: OSTI; NTIS; GPO Dep. 

A generalized method, based on the frictional law of correspond- 
ing states, is proposed for the correlation of two-phase flow 
frictional pressure drop data. It is validated using air-water data ob- 
tained on narrow rectangular channels and a circular tube for 
valves of total mass flux (G) in the 50-2000 kg/m?s range. As with 
single phase flow, the results indicate that two-phase pressure 
drop for air- water mixture can be predicted from the proposed cor- 
relations provided the critical parameters are known. The fact that 
the critical parameters are observed to occur for values of quality 
(x) less than 0.01 for 50 < G < 2000 kg/m*s makes it clear that 
pressure drop data for the x < 0.01 range are needed in order to 
apply the proposed method, just as laminar flow data are needed 
for the single phase counterpart. 4 refs., 8 figs. 


23798 (ANL/CP—73141) Prediction of the pressure drop in 
transverse, repeated-rib tubes with numerical modeling. Arman, 
B.; Rabas, T. Argonne National Lab., IL (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910739-19: ASME/AIChE/ANS national 
heat transfer conference, Minneapolis, MN (USA), 26-31 Jul 1991). 
Order Number DE91014465. Source: OSTI; NTIS; GPO Dep. 

The obvious advantages resulting from the improved thermal 
performance achieved with enhanced heat-exchanger tubes are a 
reduction of the energy consumption and/or a reduction in the 
heat- exchanger size and cost. On the other hand, the improve- 
ment in the heat-transter performance comes with an increased 
pressure-drop penalty. It is equally important to be able to predict 
both the pressure-drop and the heat-transfer performance of en- 
hanced tubes in order to properly evaluate their effectiveness. The 
purpose of this paper is to demonstrate that numerical modeling 
can be used to predict the pressure drop in heat-exchanger tubes 
with transverse, repeated ribs. The maximum departure from 
experimental results was about 50% but for most cases the depar- 
tures were much less, especially for the smaller rib heights and 
larger rib spacings. This successful demonstration of numerical 
modeling was obtained, however, for one of least complicated en- 
hancement flow fields. 28 refs., 6 figs. 


23799 (DLR-FB-91-12) Numerical simulation of turbulent 
convection over wavy surfaces. Krettenauer, K. (Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Wessling 
(Germany, F.R.). Inst. fuer Physik der Atmosphaere). Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Koeln 
(Germany, F.R.); Technische Univ. Muenchen (Germany, F.R.). 
Fakultaet fuer Maschinenwesen. 1991. 162p. (in German). Order 
Number DE91507374. Source: OSTI; NTIS (US Sales Only). 
Thermal convection of a Boussinesq fluid layer, confined between 
two infinite horizontal walls, is investigated by direct numerical and 
large eddy simulations. A constant heat flux is prescribed at the 
lower boundary which varies sinusoidally in one direction. At the 
plane top an adiabatic frictionless boundary condition was applied 





which is considered to be a fair approximation of the capping inver- 
sion of an atmospheric convective boundary layer. Main interest is 
focused on turbulence statistics and characteristic large scale 
structures. The mean features of the flow are found to be rather 
insensitive with respect to variations of wave length, amplitude, do- 
main size and even simulation type. However, some influence is 
detected in the flow’s details. (orig.) With 49 figs., 3 tabs., 76 refs. 


23800 (FE+-1981) To the account of finite velocity of ther- 
mal diffusion in turbulent flows. Mikhin, V.Il. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(USSR). Fiziko-Ehnergeticheskij Inst. 1989. 15p. (In Russian). Or- 
der Number DE91635593. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Derivation of heat transfer equations taking account of effects of 
finite velocity of heat propagation in processes of turbulent diffusion 
is given. Quantitative estimations of the effects of finite velocity of 
heat propagation is presented. 3 refs.; 2 figs. 


23801 (FEI-2017) Heat transfer in channels with uniformly 
swirled flow. Kalyakin, S.G.; Yarkin, AN. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). 
Fiziko-Ehnergeticheskij Inst. 1989. 9p. (In Russian). Order Number 
DE91635594. Source: OSTI; NTIS (US Sales Only); INIS. 

Equations for calculation of the heat transfer coefficient in uni- 
formly swirled flows in the range of P, number change from 1 to 
100 and from 0.004 to 0.04 are obtained on the basis of semiem- 
pirical models of turbulent flow. The principle possibility for 
increasing this range is shown. 12 refs. 


23802 (FE+2030) Technique tor obtaining stendard refer- 
ence data on critical heat fluxes in tubes with uniform heating. 
Kirillov, P.L.; Bobkov, V.P.; Boltenko, Eh.A.; Vinogradov, V.N.; 
lvashkevich, A.A.; Katan, |.B.; Smogalev, i.P. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(USSR). Fiziko-Ehnergeticheskij Inst. 1989. 30p. (In Russian). Or- 
der Number DE91635595. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Methods for obtaining new reference data on critical density of 
heat flux during steam-water mixture flow in vertical circular tubes 
are discussed. Current requirements for them include evaluation of 
truth and error, internal consistency, substantiation by physical and 
mathematical models, as well as testing using large-volume experi- 
mental data. Libraries of experimental data accumulated in the 
center of thermal-physical data of FEhI enable to complite more 
correctly reference tables on heat flux critical density during steam- 
water mixture flow in tubes in wide range of parameters. 30 refs.; 2 
figs.; 3 tabs. 


23803 (IAE-4874-15) Analytical solution of the inverse 
transient heat conduction problem under known temperature 
variations at two points of the same section of an annular 
homogeneous simulator. Nikonov, S.P.; Spolitak, S.|. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 11p. (in Russian). 
Order Number DE91635596. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An analytical soiution of inverse transient heat conduction prob- 
lem taking place in treating experimental data on cooling hot 
annular surfaces (the rewetting phenomenon) is considered. Two 
temperature-time dependences are supposed to be known at two 
different points of a section, the temperatures and interval volume 
heat generation being smoothed by cubic splines. The solution 
may be used for treatment of experimental data on transient heat 
transfer in one-dimensional approximation. 4 refs. 


23804 (IC-90/449) Modelling of the axial-flow gas laser. 
Bestman, A.R. (international Centre for Theoretical Physics, Trieste 
(Italy)); Mbeledogwu, |. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1990. 11p. Order Number DE91635597. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A mathematical model is advanced for the axial-flow gas laser 
under the premise that the flow in the cylindrical tube occurs at 
both small Reynolds number and magnetic Reynolds number, in 
the presence of free convection heat transfer. Hence the induced 
magnetic fiekds may be neglected and perturbation methods are 
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adopted to construct analytical solutions. These solutions are dis- 
cussed quantitatively. (author). 4 refs, 2 figs. 


23805 (IPMash-305) Quasi-analogue method for determi- 
nation thermal contact resistance. Tsakanyan, O.S.; Koshevaya, 
N.A. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Inst. Problem 
Mashinostroeniya. 1989. 19p. (In Russian). Order Number 
DE91638960. Source: OSTI; NTIS (US Sales Only); INIS. 

Method for solution of inverse problem of thermal conductivity us- 
ing identification of the 4th kind boundary conditions by the method 
of parametric optimization is suggested. The temperature of contact 
surface is approximated by parametric functions and inverse prob- 
lem solution is reduced to search for parameters of these functions. 
The flowsheet of the device for realizing the 4th kind boundary 
conditions is described. Statment and solution of two-dimensional 
problem of determining thermal contact resistances between two 
contacting bodies are presented. 8 refs.; 4 figs.; 1 tab. 


23806 (JINR-E-8-89-495) Peculiarities of void fraction mea- 
surement applied to physical installation channels cooled by 
forced helium flow. Danilov, V.V.; Filippov, Yu.P.; Mamedov, |.S. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 12p. Order 
Number DE91634445. Source: OSTI; NTIS (US Sales Only); INIS. 

The methods of optimizing the transducers designed for mea- 
surements of the void fraction of two-phase flows in the channels 
of round and annular cross section are presented. On the basis of 
the analysis performed concrete solution of relatively high technical 
characteristics are proposed. Rated and actual characteristics of 
signal ranges and measurement errors are given for both sensors. 
Influence of the mass velocity on the void fraction of adiabatic two- 
phase flows is theoretically analyzed. Effects of friction and of 
liquid-into-vapour entrainment are shown. Calculation results are 
compared with the obtained experimental data for helium. Special 
attention is given to the specific features of the processes in chan- 
nels with different cross section. 17 refs.; 5 figs.; 1 tab. 


23807 (LA-UR-91-2003) Shock and reshock of an unstable 
fluid interface. Benjamin, R.F. Los Alamos National Lab., NM 
(USA). [1991]. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9106222-2: Workshop on 
physics of compressible, turbulent mixing, Royaumont (France), 
17-19 Jun 1991). Order Number DE91014737. Source: OSTI; 
NTIS; GPO Dep. 

Difficulties with experimental studies of the Richtmyer-Meshkov 
Instability are examined. We consider optical systems for explo- 
sively driven experiments with liquids, and the problems of the 
interfacial membrane and diffusion in experiments with gases. We 
show how the membrane induces deviation from impulsive loading 
of the unstable interface. Also, we summarize recent analyses of 
our experiments with a perturbed interface between gases, and 
show how accelerative instabilities can affect an equation-of-state 
experiment. 15 refs., 5 figs. 
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Refer also to citation(s) 22873, 22886, 23310, 23372, 23420, 
23424, 23533, 23553, 23558, 24349 


23808 (CEA-CONF-10511) Development of an automatized 
device for eddy current testing. David, B.; Benoist, B.; Cham- 
ponnois, F.; Viard, J. CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Direction des Technologies Avancees. 
1990. 5p. (In French). (CONF-9011224—: Conference on French 
Confederation for Non-Destructive Testing, Nice (France), 6-9 Nov 
1990). Order Number DE91502389. Source: OSTI; NTIS (US 
Sales Only). 

To improve performances in eddy current studies, several tools 
were developed in the Saclay Laboratory: - ELEFANT is a very 
flexible software which allows a rapid creation of new NDT applica- 
tions, preserving anytime a full compatibility between computers, 
applications, data... used under the same ELEFANT controlkey. - 
Modulo’STA is a modular hardware designed to be the flexible 
interface between the probe and the computer, driving the mea- 
surement, the probe movement... - rotating EC probes with local 
rotation facilities allow the control of very long steam generator 
tubes, even bent. 
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23809 (CEA-CONF—10512) Remote field eddy current test- 
ing of ferromagnetic tubes. David, B. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Direction des Technologies 
Avancees); Leqai, R.; Winkopp, D. CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees. 1990. 6p. (In French). (CONF-9011224—: 
Conference on French Confederation for Non-Destructive Testing, 
Nice (France), 6-9 Nov 1990). Order Number DE91502388. 
Source: OSTI; NTIS (US Sales Only). 

In order to test ferromagnetic tubes using internal probes, Inter- 
controle and the CEA have carried out theoretical and experimental 
works and developed a method to adapt the Remote Field Eddy 
Current technique which has been known and used for 30 years 
now. This document briefly recalls the basic principles of the Re- 
mote Field Eddy Current technique, the various steps of the works 
carried out and mainly describes examples of field inspection of 
ferromagnetic tubes and pipes. 


23810 (EGG-M-91085) Recent ASME Code Section 11 de- 
velopments for surface examination through coatings. Cook, 
J.F. EG and G Idaho, Inc., idaho Falls, ID (USA). [1991]. 2p. Spon- 
sored by Electric Power Research Inst., Palo Alto, CA (USA). DOE 
Contract AC07-761D01570. (CONF-910602—-46: American Society 
of Mechanical Engineers (ASME) pressure vessels and piping con- 
ference, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91014069. Source: OSTI; NTIS; INIS; GPO Dep. 

Code Case N-458, Magnetic Particle Examination of Coated Ma- 
terials, and Code Case N-485, Eddy Current Examination of 
Coated Ferritic Surfaces as an Alternative to Surface Examination, 
were approved in 1990 for Section 11, Division 1 of the ASME 
Boiler and Pressure Vessel Code. Activity that led to these cases, 
research results on which the requirements in these cases were 
based, and future ASME Code plans related to surface examina- 
tion through coatings are discussed in this paper. 2 refs. 


23811 (LA—12052-MS) Initial experiments for remote sens- 


ing of temperature in shaped charge jets and explosively 


formed projectiles. Hyer, R.C. (Los Alamos National Lab., NM 
(USA)); Hinsley, R.J.; Karpp, R.R.; Borella, H.M.; Turley, W.D. Los 
Alamos National Lab., NM (USA). May 1991. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91013347. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report describes a remote temperature sensing technique 
developed by a collaboration among researches at Los Alamos Na- 
tional Laboratory and EG&G Energy Measurements. While most of 
the earlier development work with thermographic phosphors (TPs) 
has led to remote temperature measurements in rotating machin- 
ery, such as gas centrifuges, electric motors, and gas-turbine 
engines, phosphor thermometry is a technology that can be ex- 
tended to non-intrusive temperature measurements in other difficult 
to access environments. in the description of the work that follows, 
it will become evident that TP technology can be combined with 
ultraviolet laser diagnostics to give a single point, remote tempera- 
ture measurement on a microsecond time scale. This was 
successfully demonstrated in a set of field experiments during the 
period from April through June 1990, referred to as the Eenie se- 
ries. 3 refs., 6 figs., 1 tab. 


23812 (LA-UR-91-1530) Residual stress measurement us- 
ing the pulsed neutron source at LANSCE. Bourke, M.A.M. (Los 
Alamos National Lab., NM (USA)); Goldstone, J.A.; Holden, T.M. 
Los Alamos National Lab., NM (USA). [1991]. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9103130—2: North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on measurement of residual stress and 
applied stress using neutron diffraction, Oxford (UK), 18-22 Mar 
1991). Order Number DE91013494. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The presence of residual stress in engineering components can 
effect their mechanical properties and structural integrity. Neutron 
diffraction is the only measuring technique which can make spa- 
tially resolved non-destructive strain measurements in the interior 
of components. By recording the change in the crystalline interpla- 
nar spacing, elastic strains can be measured for individual lattice 
reflections. Using a pulsed neutron source, all the lattice reflections 
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are recorded in each measurement which allows anisotropic effects 
to be studied. Measurements made at the Manuel Lujan Jr Neutron 
Scattering Centre (LANSCE) demonstrate the potential for stress 
measurements on a pulsed source and indicate the advantages 
and disadvantages over measurements made on a reactor. 15 
refs., 7 figs. 


23813 (LA-UR-91-2001) Hypervelocity plate acceleration. 
Marsh, S.P.; Tan, T.H. Los Alamos National Lab., NM (USA). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9107105-43: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91014738. Source: OSTI; NTIS; GPO Dep. 

Shock tubes have been used to accelerate 1.5-mm-thick stain- 
less steel plates to high velocity while retaining their integrity. The 
fast shock tubes are 5.1-cm-diameter, 15.2-cm-long cylinders of 
PBX-9501 explosive containing a 1.1-cm-diameter cylindrical core 
of low-density polystyrene foam. The plates have been placed di- 
rectly in contact with one face of the explosive system. Plane-wave 
detonation was initiated on the opposite face. A Mach disk was 
formed in the imploding styrofoam core, which provided the im- 
pulse required to accelerate the metal plate to high velocity. 
Parametric studies were made on this system to find the effect of 
varying plate metal, plate thickness, foam properties, and addition 
of a barrel. A maximum plate velocity of 9.0 km/s has been ob- 
served. 6 refs., 17 figs. 


23814 (SA-FOU-89-01) Sizing of cracks by ultrasonic 
testing - Diftraction methods. Hoegberg, K.; Sattari-Far, |.; Pers- 
Anderson, E.B. Swedish Plant Inspectorate, Stockholm (Sweden). 
15 Dec 1989. 87p. (in Swedish). Order Number DE91635677. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The work has been concentrated on manual ultrasonic testing of 
plates in carbon and austenitic steel with thicknesses of 10-40 mm. 
Evaluation of data was performed by studying the amplitude, accu- 
racy (crack depth) and visibility. The experience from the project 
showed that identification of the weak signals from the crack tips 
requires well-trained personnel. Besides that, the following can be 
recommended: Estimate if the crack has compressive stresses. 
Especially shallow cracks are exposed for compressive stresses. 
Chose a refraction angle > 60 degrees if the crack is deep. Try 
both low (approx equivalent to 2MHz) and high (approx equivalent 
to 4-5MHz) frequency. Lower frequencies often increase amplitude 
response. Avoid the combination of refraction angle greater than 
60 degrees and low frequency. Inspect with half as well as full 
skip. Sometimes a stronger signal is received for full skip, because 
the amplitude of the diffracted signal is higher from the cracked 
side. Use complementary measurements with mode conversion 
techniques. Focused probes can improve the results, especially for 
complicated geometries. Do not use reference reflectors of EDM- 
notch type for verification of signal amplitude. No. correlation 
between amplitude from an EDM-notch tip and a crack tip exists. 
Reference reflectors of EDM-notch type can be used to verify the 
resolution of the system. A shallow EDM-notch can show if the 
probe can separate the tip and corner. It is our experience that 
general solutions does not exist, and each case needs an individ- 
ual solution. 


23815 (SAND-91-0657) Sandia’s new  hypervelocity 
launcher—HVL. Chhabildas, L.C.; Barker, L.M.; Asay, J.R.; Tru- 
cano, T.G.; Kerley, G.I. Sandia National Labs., Albuquerque, NM 
(USA). May 1991. 28p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91014335. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A systematic study is described which addresses the technical 
issues associated with launching flier-plates intact to hyperveloci- 
ties. First, very high pressures are needed to launch the flier plates 
to hypervelocities, and second this high pressure loading must be 
uniform and nearly shockless. To achieve both these criteria, a 
graded-density material referred to as a “pillow” is used to impact a 
flier plate. When this graded-density material is used to impact a 
flier plate at high velocities on a two-stage light-gas gun, nearly 
shockless megabar pressure pulses are introduced into the flier 
plate. Since the loading on the flier plate is shockless, melting of 
the flier plate is prevented. This technique has been used to 





launch a 2-mm thick titanium alloy (Ti-6AI-4V) plate to a velocity of 
8.1 km/s, and a 1-mm thick aluminum alloy (6061-T6) plate to a 
velocity of 10.4 km/s. A method is described by which the flier 
plate velocities could be further augmented to velocities approach- 
ing 14 kms. 18 refs., 16 figs., 1 tab. 


23816 (SAND-91-0680C) Evolution of damage surtaces 
and the plastic potential in a limestone. Holcomb, D.J. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 22p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-9106131-5: 1991 Society for Experimental Mechanics 
spring conference, Milwaukee, WI (USA), 9-13 Jun 1991). Order 
Number DE91013259. Source: OSTI; NTIS; GPO Dep. 

Acoustic emissions and conventional strain measurements were 
used to follow the evolution of the damage surface and the plastic 
potential in a limestone under conditions of triaxial compressions. 
Confining pressures were chosen such that macroscopically, the 
limestone exhibited both brittle and ductile behavior. The parame- 
ters thus derived are useful for modeling the deformation of a 
pressure-dependent material and for computing when localization 
would occur. 10 refs., 8 figs. 


23817 (SAND—91-1197C) Postshock spectral radiance mee- 
surements in nickel and nickel/aluminum powders. Boslough, 
M.B. Sandia National Labs., Albuquerque, NM (USA). [1991]. 4p. 
Sponsored by Department of Defense, Washington, DC (United 
States); USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9107105—35: 1991 American Physical Society 
(APS) conference on shock compression of condensed matter, 
Williamsburg, VA (United States), 17-20 Jul 1991). Order Number 
DE91014695. Source: OSTI; NTIS; GPO Dep. 

Because of complications associated with temperature hetero- 
geneities in shocked metal powders, time-resolved radiation 
pyrometer measurements of shock temperatures in powders with 
particle sizes greater than a few tens of microns cannot be made 
under normal laboratory conditions with uniaxial loading durations 
limited to about one microsecond. Fortunately, for highly porous, 
reactive powders, the difference between shock and postshock 
temperature is negligible. For loading conditions similar to those 
that have yielded reaction products in recovery experiments, there 
is no evidence of any chemical reaction in a coarse (—325 mesh) 
nickeValuminum powder mixture within the first 6 us of shock ar- 
rival, based on constraints on postshock temperatures provided by 
thermal radiation measurements. This result is in contrast to that 
for a micron-sized nickeValuminum mixture, for which there is evi- 
dence of significant reaction on a time scale of 100 ns under 
similar shock loading conditions. 12 refs., 6 figs. 


23818 (UCRL-JC—106338) Shock compression of low- 
density microcellular materials. Holmes, N.C.; See, E.F. 
Lawrence Livermore National Lab., CA (USA). May 1991. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-9107105-25: 1991 American Physical 
Society (APS) conference on shock compression of condensed 
matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order Number 
DE91013586. Source: OSTI; NTIS; GPO Dep. 

We describe a precise new technique for shock velocity mea- 
surements in low-density microcellular materials (LDMM). This 
optical method uses an image-converter streak camera to record 
shock arrivals across stepped samples, using the emission of a 
thin metallic layer as an indicator. Real-time calibration of the 
sweep allows absolute accuracy of better than 0.5% at the 95% 
confidence level. The analysis of the data is described. We have 
applied this method to study the shock compression of a silica 
(SiOz) aerogel LDMM with an initial density of 0.128 g/cm®. Further 
applications of this method, and applications to problems of current 
interest are briefly discussed. 13 refs., 3 figs., 1 tab. 


4210 Combustion Systems 


23819 (SAND-90-0844C) HVOF: Particle, flame diagnostics 
and coating characteristics. Kowalsky, K.A. (Flame Spray Indus- 
tries, Inc., Port Washington, NY (USA)); Marantz, D.R.; Smith, 
M.F.; Oberkampf, W.L. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 7p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract AC04-76DP00789. (CONF-900520-6: 3. national 
thermal spray conference and exposition, Long Beach, CA (USA), 
21-24 May 1990). Order Number DE91014654. Source: OSTI: 
NTIS; GPO Dep. 

Dual focus laser velocimetry (L2F), photographic techniques, and 
pressure measurements were used to investigate particle and 
flame characteristics of a high velocity oxygen/fuel (HVOF) flame 
spray gun known as “CDS”. Velocities of alumina, tungsten car- 
bide, and Triballoy particles within the HVOF effluent stream have 
been measured using L2F techniques. Photographs of the exiting 
gases were used to determine the local Mach numbers within the 
gas stream. Measurements of Mach angles in the photographs 
were used to determine the actual gas velocity in the free jet of the 
device. Pressure measurements were made on the HVOF device 
which enabled calculations of the gas content, R, and the specific 
heat ratio, x. These calculations combined with estimates of gas 
temperature are used to calculate gas velocities at Mach 1 (nozzle 
exit). The HVOF device was used to produce dense WC/12 wt. % 
Co and Triballoy T-400 coatings. For the two gas flow conditions 
examined, higher hardness values and densities were observed for 
coatings deposited at the higher gas flow rates. 1 ref., 8 figs., 3 
tabs. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 24468 


23820 (AECL-9575) A computer program (COSTUM) to cal- 
culate confidence intervals for in situ stress measurements. V. 
1. Dzik, E.J.; Walker, J.R.; Martin, C.D. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. Mar 1989. 23p. Order Number DE91639703. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The state of in situ stress is one of the parameters required both 
for the design and analysis of underground excavations and for the 
evaluation of numerical models used to simulate underground con- 
ditions. To account for the variability and uncertainty of in situ stress 
measurements, it is desirable to apply confidence limits to mea- 
sured stresses. Several measurements of the state of stress along 
a borehole are often made to estimate the average state of stress 
at a point. Since stress is a tensor, calculating the mean stress 
and confidence limits using scalar techniques is inappropriate as 
well as incorrect. A computer program has been written to calcu- 
late and present the mean principle stresses and the confidence 
limits for the magnitudes and directions of the mean principle 
stresses. This report describes the computer program, COSTUM. 


4230 Marine Engineering 


23821 (GKSS—90/E/45) Development of robots for work 
down to a sea floor level of 1100 m. Aust, E. (GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany, F.R.). Inst. fuer Anlagentechnik); Bohm, K.H.; Domann, 
H.; Gustmann, M.; Niemann, H.R.; Schultheiss, G.F. GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). 1990. 22p. (in German). (CONF-9009405—1: Interna- 
tional shipping and marine technology market with congress: 
Progress - environment - economy, a challenge to marine technol- 
ogy (SMM '90), Hamburg (Germany), 25-27 Sep 1990). Order 
Number DE91507401. Source: OSTI; NTIS (US Sales Only). 
GKSS is engaged in research work, which is focused on the ap- 
plication of computer controlied handling systems such as robots to 
automate subsea work. Presently, 3 modified industrial robots and 
auxiliary equipment are available, which were applied for opera- 
tions in inertgas atmosphere up to a pressure of 120 bar and 
qualified in experiments. In addition, wet tests with a modified robot 
for operation in sea water down to 1100 m water depth has opened 
a new field of robot application subsea in order to assist divers in 
future and to replace them later on. (orig.) With 5 figs., 1 tab. 


23822 (IFE/KRVE-91/001) Properties of titanium alloys: 
Corrosion and galvanic compatibility. Lunde, L. institutt for En- 
ergiteknikk, Kjeller (Norway). Jan 1991. 42p. Order Number 
DE91793187. Source: OSTI; NTIS (US Sales Only). 
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This paper gives a brief description of titanium alloys used in the 
chemical process and offshore industry. In these industries titanium 
is used mainly to fight corrosion problems and therefore most em- 
phasis is given to corrosion related properties, while mechanical 
properties are given less attention. This paper was given at a tita- 
nium conference in Trondheim in June 1990. Various other aspects 
on the use of titanium including welding, design, fabrication etc. 
were presented at the same conference. Proceedings from the 
conference are available. 27 refs., 16 figs., 7 tabs. 


23823 (STF-48A90013) Plan 1990 for ROV90. Hallset. J.O. 
Stiftelsen for Industriell og Teknisk Forskning (SINTEF), Trondheim 
(Norway). Apr 1990. 26p. (in Norwegian). Order Number 
DE91793091. Source: OST!; NTIS (US Sales Only). 

The report concerns a project dealing with remote operational 
vehicles. The aim of the project is to develop new types of systems 
and methods for the second generation of unmanned submarines 
being based on untethered submersible technology. The vehicle 
will be able to execute operations like tunnel and pipeline inspec- 
tions. 6 figs., 16 refs. 


23824 (UCRL-CR-106850) Estimating array _ target- 
localization performance. Harris, D.B. Lawrence Livermore 
National Lab., CA (USA). 19 Feb 1991. 40p. Sponsored by Depart- 
ment of Defense, Washington, DC (USA); USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91014137. Source: OSTI; NTIS; GPO Dep. 

The objective of the High Gain program is to estimate the poten- 
tial passive detection and localization performance of large oceanic 
acoustic arrays. This report discusses means for bounding the tar- 
get localization performance of such arrays, focussing primarily on 
applicable statistical means. It surveys relevant bounding tech- 
niques drawn from the communication theory literature and adapts 
them for the covariance signal model appropriate to the High Gain 
objective. For tutorial purposes, the report contains a review of 
simple forms of the bounds. It then catalogs the more general 
forms required to develop localization performance estimates. 17 
rets., 5 figs. 


4250 Power Cycles 
Refer also to citation(s) 22909 


4260 Components, Electron Devices and Circults 


Refer also to citation(s) 22853, 23173, 23249, 23296, 23408, 
23422, 23432, 23454, 23517, 23558, 23865, 24150, 24152, 24170, 
24300, 24317, 25065, 25308, 25402, 25511 


23825 (BNL-46162) The use of perfluorocarbon tracer 
(PFT) technology to determine fine leaks in hermeticity testing 
of semiconductor devices. Dietz, R.N. Brookhaven National Lab., 
Upton, NY (USA). May 1991. 8p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC02-76CH00016. Order Number 
DE91014799. Source: OSTI; NTIS; GPO Dep. 

The BNL-developed perfluorocarbon tracer (PFT) technology in- 
cludes a rapid-response real-time (5-second) analyzer (COPS) 
which can detect PFT concentrations as low as 1 x 10-1! muU/mL 
and a concentrating analyzer (DTA) which can measure down to 1 
x 10-'@ mL of PFT-separately quantifying up to 4 PFTs in a 6-min 
cycle time or less. Based on this technology, experimental leak- 
rate design concepts are proposed for determining the effective- 
ness (hermeticity) of the seal of semiconductor devices with internal 
cavities from 0.01 to 1 mL. The concept is based on pressurizing 
with PFT-containing air for 60 seconds, purging with PFT-free air 
for 60 seconds, pressure pulsing with air or He to extract the PFT 
leaked into the internal volume, and finally detecting the PFT vapor 
concentration with one of the two instruments. The COPS analyzer 
can quantify gross leaks from 1 x 10-7 to 1 x 10-* mL/s in just 3 
minutes for the complete test. The more-sensitive concentrating 
analyzer (DTA) can quantify fine leaks from 0.2 x 10-§ to 1 x 
10-* mL/s in just 12 minutes for the complete test; the latter pro- 
cedure includes two determinations per test. 5 refs., 2 tabs. 


23826 (CONF-900944-49) Quench propagation in a cable- 
in-condult force-cooled superconductor—Preliminary results. 
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Lue, J.W.: Schwenterly, S.W.; Dresner, L.; Lubell, M.S. Oak Ridge 
National Lab., TN (USA). [1990]. 5p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From Applied superconductivity conference; Aspen, 
CO (USA); 24-28 Sep 1990. Order Number DE91014080. Source: 
OSTI; NTIS; GPO Dep. 

Cable-in-conduit force-cooled superconductor is being consid- 
ered for use in a superconducting magnetic energy storage 
(SMES) system. The quench behavior of such a conductor plays a 
very important role in the protection of this system and of other 
magnets having similar cooling environments. In particular, the ex- 
istence of the thermohydraulic quenchback effect predicted recently 
by numerical analysis and theoretical calculation has been investi- 
gated experimentally. The test sample consists of a 50-m-long 
single triplex NbTi superconductor enclosed in a stainless steel 
conduit. Heaters 0.2 to 8 m long are provided both at the center 
and one end of the sample, and the heated end can be closed off 
to stimulate quenching centered in a 100-m-long conductor. The 
quench behavior of the conductor (e.g., the propagation velocity 
and the temperature profile) was measured as a function of initial 
normal zone length, conductor current density, helium temperature, 
etc. This paper reports the test results and the comparison with the 
predictions. 


23827 (CONF-910635-2) Design and testing of a four-pole 
superconducting motor stator. Schwenterly, S.W.; Luton, J.N.; 
Lue, J.W.; Kenney, W.J.; Lubell, M.S. Oak Ridge National Lab., TN 
(USA). [1991]. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. From Cryogenic engineering 
conference and international cryogenic materials conference; 
Huntsville, AL (USA); 11-14 Jun 1991. Order Number 
DE91014275. Source: OSTI; NTIS; GPO Dep. 

A four-pole, dc superconducting stator for a novel axial-gap su- 
perconducting motor has been designed and fabricated for the 
Superconducting Motor Research Facility at Oak Ridge National 
Laboratory. The four solenoidal coils are mounted in a heavy alu- 
minum plate in a square array with alternating polarity. The coils 
are wound with monolithic multifilamentary NbTi conductor and pro- 
duce a maximum field at the conductor of 7 T with a current of 
2800 A. The windings are immersed in liquid helium (LHe) in a 
close-fitting rectangular case that surrounds the coil array. A liquid- 
nitrogen-cooled copper radiation shield and vacuum case insulate 
the cold mass, which is supported off the top and bottom plates of 
the vacuum case by four lengths of stainless steel pipe. The stator 
has been installed in the motor test stand and cooled down to LHe 
temperatures several times. Currents up to 2000 A have been ap- 
plied so far with the motor operating at speeds up to 600 mpm and 
several horsepower, with no evidence of magnet instability. 4 refs., 
3 figs., 2 tabs. 


23828 (EGG-M-90373) Programmable logic in the military 
environment. Bergeson, G.C. EG and G Idaho, Inc., Idaho Falls, 
ID (USA). [1990]. 4p. Sponsored by USDOE, Washington, DC 
(USA). (CONF-901124-3: Government microcircuit applications 
conference: technology strategies for the 90’s, Las Vegas, NV 
(USA), 6-8 Nov 1990). Order Number DE91013216. Source: OSTI; 
NTIS; GPO Dep. 

This paper will review the status of user programmable logic de- 
vices (PLDs) for military applications. The design, reliability, 
testability, and radiation hardness of PLDs is discussed. 14 refs. 
(GHH) 


23829 (ENEL-RAPP-91-092) New TVM transducer: De- 
scription and operation. Corsi, S.; Lambri, L. Ente Nazionale per 
l'Energia Elettrica, Milan (Italy). 1991. 16p. (In Italian). Order Num- 
ber DE91508839. Source: OSTI; NTIS (US Sales Only). 

This new version of a rapid transducer allows dc measurement 
of input signals. Thanks to a repetitive signal integration technique 
for each cycle of alternating quantities, a very rapid response (20 
ms) is obtained along with a minimization of multiple and network 
frequency components. This guarantees an outlet analog signal 
with an almost total absence of ripple. Auto-test circuits allow the 
verification of measurement accuracy. The transducers innovative 
features are the following: superimposing of outlet signals is done 
by electronic circuits which substitute the motorized potentiometer 
(less reliable and available); the front and back panels are printed 





with greater detail to allow more immediate and easier use of the 
instrument. 


23830 (ETDE-IT-91-20) Free electron lasers: Brief descrip- 
tion of operating principles. Dattoli, G.; Richetta, M. ENEA, 
Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base. 1990. 26p. 
(In Italian). Order Number DE91769489. Source: OSTI; NTIS (US 
Sales Only). 

In this paper, the experimental and theoretical aspects of free 
electron lasers (e.g., stimulated emission in optical cavities, fre- 
quency selection criteria, etc.) are discussed and also compared 
with those of conventional lasers. 


23831 (ETDE-IT-91-22) Gain saturation in bunched FEL’s: 
Simple model. Dattoli, G.; Mari, C.; Renieri, A. ENEA, Frascati 
(Italy). Dipt. Tecnologie Intersettoriali di Base. 1990. 13p. Order 
Number DE91769496. Source: OSTI; NTIS (US Sales Only). 

The paper proposes a simple phenomenological model of gain 
saturation for free electron lasers (FELs) operating with a bunched 
e-beam. The model is based on an analogy with that of conven- 
tional lasers, and, in spite of its simplicity, the obtained results are 
in close agreement with the numerical simulations performed within 
the context of a more complete theory. 


23832 (FNAL/C-91/114) A 10,000 A 1000 VDC solid state 
dump switch. Visser, A. Fermi National Accelerator Lab., Batavia, 
IL (USA). May 1991. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH03000. (CONF-910936—1: 4. Eu- 
ropean conference on power electronics and applications, Florence 
(Italy), 3-6 Sep 1991). Order Number DE91014141. Source: OSTI; 
NTIS; GPO Dep. 

The superconducting magnet test program at Fermilab requires a 
switch, called a dump switch, rated 10,000 A, 1000 Vdc, which 
must be able to continuously carry rated current. A dump resistor 
rated 2 MJoules, is connected in parallel with the switch contacts 
and dissipates the stored energy from a magnet when the switch 
opens. The required switch opening time is 250 usec maximum af- 
ter detection of a fault or a trip command. A successful switch can 
be constructed from six parallel inverter type Silicon Controlled 
Rectifiers (SCR’s) which each carry their share of the load current. 
These run SCR’s are mounted at watercooled heatsinks and are 
commutated off from stored energy in capacitors. Each parallel 
SCR is connected in series with a 1 mQ watercooled resistor to 
assure de current sharing and turn on. A description of the control 
and construction of the switch is presented. 6 figs. 


23833 


(IAE—4898-16) Precise amplifier circuit. Kapustin, 
G.A.; Morozov, A.G.; Palkin, Yu.Yu. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 


Atomnoj Ehnergii. 1989. (In Russian). Order 
DE91635891. Source: OSTI; NTIS (US Sales Only); INIS. 

A low-noise precise amplifier circuit with a high input resistance 
(2 MOh) is described. The schematic diagram and basic parame- 
ters of the circuit are presented. 2 refs.; 4 figs. 


Number 


23834 (IFVE-ONF—90-152) Excess noise of secondary 
emission in the frequency range of (10° - 10-") Hz. Sushkov, 
V.V.; Shuvaliov, R.S. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij. 1990. 11p. (In Russian). Order Number DE91639556. 
Source: OST!; NTIS (US Sales Only); INIS. 

Submitted to the journal Prib. Tekh. Ehksp. 

Study of excess current fluctuations of photomultipliers in the 
(10-3 - 10-') Hz frequency range was conducted. Spectral 
density and amplitude distribution of current fluctuations in the pho- 
tomultipliers of two types for several intervals of the frequency 
range considered were measured. To fit the experimental data the 
hypothesis of excess noise appearence in photomultipliers was 
proposed. This hypothesis considers the effect of electron storage 
on the inner dielectric surface of photomultiplier tube with sequen- 
tial electric potential from change resulting from charge transfer 
along the dielectric surface in the external electric field. The current 
which appeared in the outer circuit as a result of this charge trans- 
fer is a random value responsible for the exess fluctuations 
apperance. 9 refs.; 5 figs.; 2 tabs. 
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23835 (LA-11857-C, pp. 187-220) Integrated Numerical 
Experiments (INEX) and the Free-Electron Laser Physical Pro- 
cess Code (FELPPC). Thode, L.E.; Chan, K.C.D.; Schmitt, M.J.; 
McKee, J.; Ostic, J.; Elliott, C.J.; McVey, B.D. Los Alamos National 
Lab., NM (USA). Jul 1990. (CONF-900163—: Conference on com- 
puter codes and the linear accelerator community, Los Alamos, 
NM (USA), 22-25 Jan 1990). In Proceedings of the conference on 
computer codes and the linear accelerator community. 531p. 
Source: NTIS, PC A22/MF A01. 

The strong coupling of subsystem elements, such as the accel- 
erator, wiggler, and optics, greatly complicates the understanding 
and design of a free electron laser (FEL), even at the conceptual 
level. To address the strong coupling character of the FEL the con- 
cept of an Integrated Numerical Experiment (INEX) was proposed. 
Unique features of the INEX approach are consistency and numeri- 
cal equivalence of experimental diagnostics. The equivalent 
numerical diagnostics mitigates the major problem of misinterpreta- 
tion that often occurs when theoretical and experimental data are 
compared. The INEX approach has been applied to a large num- 
ber of accelerator and FEL experiments. Overall, the agreement 
between INEX and the experiments is very good. Despite the suc- 
cess of INEX, the approach is difficult to apply to trade-off and 
initial design studies because of the significant manpower and 
computational requirements. On the other hand, INEX provides a 
base from which realistic accelerator, wiggler, and optics models 
can be developed. The Free Electron Laser Physical Process Code 
(FELPPC) includes models developed from INEX, provides cou- 
pling between the subsystem models, and incorporates application 
models relevant to a specific trade-off or design study. In other 
words, FELPPC solves the complete physical process model using 
realistic physics and technology constraints. Because FELPPC pro- 
vides a detailed design, a good estimate for the FEL mass, cost, 
and size can be made from. a piece-part count of the FEL. 
FELPPC requires significant accelerator and FEL expertise to oper- 
ate. The code can calculate complex FEL configurations including 
multiple accelerator and wiggler combinations. 


23836 (LA-12107-PR) Chemical and Laser Sciences Divi- 
sion annual report 1990. Graybill, R. (ed.). Los Alamos National 
Lab., NM (USA). Jun 1991. 122p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91014302. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the annual report of the Chemical and Laser Sciences Di- 
vision at Los Alamos National Laboratory for 1990. Topics covered 
include analytical chemistry research, inertial confinement fusion, 
free electron lasers, and directed energy weapons. (GHH) 


23837 (LA-UR-91-1439) Development of reflective optical 
systems for XUV projection lithography. Viswanathan, V.K.; 
Newnam, B.E. Los Alamos National Lab., NM (USA). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9104203-3: Soft-x-ray projection lithography 
topical meeting, Monterey, CA (USA), 10-12 Apr 1991). Order 
Number DE91013167. Source: OSTI; NTIS; GPO Dep. 

We describe two full-field reflective reduction systems (1 cm* 
and 6.25 cm* image area) and one scanning system (25 mm x 
scan length image size) that meet the performance requirements 
for 0.1-um resolution projection lithography using extreme- 
ultraviolet (XUV) wavelengths from 10 to 15 nm. These systems 
consist of two centered, symmetric, annular aspheric mirrors with 
35-40% central obscuration, providing a reduction ratio of 3.3 x. 
Outstanding features include the remarkably low distortion (< 10 
nm) over the entire image field and the comparatively liberal toler- 
ances on the mirror radii and alignment. While optimized annular 
illumination can improve the performance, the required perfor- 
mance can be met with full illumination, thereby allowing a simpler 
system design. 6 refs., 3 figs., 3 tabs. 


23838 (LA-UR-91-1992) Procyon e utilizing 
explosively-formed fuse opening switches. Goforth, J.H.; Oona, 
H.; Brownell, J.H.; Greene, A.E.; Kruse, H.W.; Lindemuth, |.R.; 
Marsh, S.P.; Parker, J.V.; Reinovsky, R.E.; Rickel, D.G.; Turchi, 
P.J. Los Alamos National Lab., NM (USA). [1991]. 5p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-910640-17: 8. IEEE pulsed power conference, San 
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Diego, CA (USA), 17-19 Jun 1991). Order Number DE91014742. 
Source: OSTI; NTIS; GPO Dep. 

In this paper we describe results from tests of an explosive 
pulsed power system designed to deliver 15-16 MA to a plasma 
flow switch (PFS). The PFS, in turn, has the goal of switching cur- 
rent to a z- pinch load to produce a 1-MJ implosion for x-ray 
generation experiments. The system consists of a MK-IX magnetic 
flux-compression generator, a coaxial inductive store, an explo- 
sively formed fuse (EFF) opening switch, and a vacuum power 
flow/PFS assembly. Figure 1 shows a completed assembly ready 
to test. Computational modeling of this system is described in an- 
other paper in this conference, and important design considerations 
have been previously published. Vacuum diagnostics are also dis- 
cussed in a separate paper in this conference as are results from a 
test in which a conventional foil-fuse opening switch replaced the 
EFF. We have performed two development tests of the Procyon 
system. A preliminary reduced energy test (Shot 1) delivered 
~13.6 MA to a 25-nH PFS load, and imposed a large voltage 
spike on the EFF at nominal pinch time without failure. In a full- 
energy test (Shot 2), the system delivered 20 MA to the EFF 
without suffering unexpected losses, and demonstrated the proper 
onset of EFF opening. In the 20-MA test, mistiming between the 
EFF and the load isolation switches led to transmission line failure 
that disguised late time opening switch performance and diverted 
most of the current pulse away from the PFS load. These two tests 
have provided important system characterization information. In 
some cases design expectations are confirmed and in others ad- 
justments to initial expectations are called for. Performance details 
are presented below. 8 refs., 13 figs. 


23839 (LA-UR-91-2030) Overview of the status of and 
prospects for high-T-wire and tape development. Maley, M.P. 
Los Alamos National Lab., NM (USA). [1991]. 24p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910608-6: 5. joint magnetism and magnetic materials 
(MMM/INTERMAG) conference, Pittsburgh, PA (USA), 18-21 Jun 
1991). Order Number DE91014609. Source: OSTI; NTIS; GPO 


Recent world-wide progress in the effort to develop long continu- 
ous lengths of conductor based on high-T-materials with high 
critical currents in substantial magnetic fields offers promise for a 
variety of applications. Two major problems, weak links and weak 
flux pinning have plagued conductor development efforts from the 
beginning. Recent advances in mechanical processing of tape con- 
ductors based on BSCCO show great promise in overcoming weak 
lines, with low-temperature J, values > 10°5A/cm? extending to 
magnetic fields > 25T. Unfortunately, these materials continue to 
exhibit weak flux pinning at moderate temperatures for magnetic 
fields aligned along the crystalline c-axis. This manifests itself in a 
J, that declines precipitously with magnetic field for T > 30K. By 
contrast conductors based on YBCO exhibit much stronger pinning 
at high temperature with smaller sensitivity to magnetic field orien- 
tation, but remain severely limited by weak links. The poor 
performance of BSCCO- and TBCCO-based materials appears to 
be strongly correlated with the high degree of intrinsic anisotropy. 
Phenomenological models describing this behavior and prospects 
for further progress are examined. 37 refs., 3 figs. 


23840 (LA-UR-91-2049) Procyon experiments utilizing foll- 
fuse opening switches. Rickel, D.G.; Lindemuth, |.R.; Reinovsky, 
R.E.; Brownell, J.H.; Goforth, J.H.; Greene, A.E.; Kruse, H.W.; 
Oona, H.; Parker, J.V.; Turchi, P.J. Los Alamos National Lab., NM 
(USA). [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910640-18: 8. IEEE 
pulsed power conference, San Diego, CA (USA), 17-19 Jun 1991). 
Order Number DE91014605. Source: OSTI; NTIS; GPO Dep. 

The Los Alamos National Laboratory has applied the explosive 
magnetic flux compression generator (FCG) technology to the high- 
energy foil-implosion project, Trailmaster, to reach energy levels 
unattainable by other methods under current budget constraints. A 
required component for FCG systems is a power-conditioning 
Stage that matches the slow risetime of the energy source with the 
fast-risetime requirements of the foil-implosion load. Currently, the 
Trailmaster concept is based on a two-step process of combining 
an intermediate power compression stage with a plasma flow 
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switch (PFS) that will deliver energy to an imploding foil on the or- 
der of 100 ns. The intermediate power compression stage, which is 
the main emphasis of this report, consists of an energy storage in- 
ductor loaded by the FCG (the energy sauce) and an associated 
opening and closing switch. In our Procyon testing series, a sub- 
task of the Trailmaster project, we have explored two approaches 
for opening and closing switches. One uses an explosive opening 
switch (EFF) and a detonator-initiated closing switch, the topic of 
another paper at this conference, and the other a resistive fuse 
opening switch a surface tracking closing switch (STS), the subject 
of this presentation. This latter concept was successfully tested last 
summer with a complete plasma flow switch assembly except the 
dynamic implosion foil was replaced by a rigid passive inductive 
load. We present data on the performance of the fuse opening 
switch, the surface tracking closing switch, and the plasma flow 
switch. 7 refs., 9 figs. 


23841 (LA-UR-91-2052) Low-jitter, high-voltage, infrared, 
laser-triggered, vacuum switch. Earley, L.M.; Barnes, G.A. Los 
Alamos National Lab., NM (USA). [1991]. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910640-21: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91014602. 
Source: OSTI; NTIS; GPO Dep. 

A laser-triggered, high-voltage vacuum switch using a triggering 
pellet embedded in the cathode has been developed. The switch 
was constructed with tungsten electrodes and used either KC1 or 
Poco graphite pellets. An aperture in the anode allowed the laser 
beam to strike the pellet on the cathode. surface. Reliable triggering 
was achieved with only 200 yJ of laser energy at a wavelength of 
1064 nm. The switch was operated with an A-K gap voltage rang- 
ing from 5- to 30-kV with switching currents up to 15 kA peak. The 
delay time of the switch vaired from 70 + 3 ns at 25 kv to 500 + 
100 ns at § kV. 6 refs., 6 figs., 2 tabs. 


23842 (ORNL/TM-11723) Laser range camera calibration. 
Storjohann, K.; Saltzen, E. Oak Ridge National Lab., TN (USA). Jul 
1991. 17p. Sponsored by Deutsche Forschungsgemeinschaft, 
Bonn (Germany, F.R.); USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. Order Number DE91014939. Source: 
OSTI; NTIS; GPO Dep. 

This paper describes an imaging model that was derived for use 
with a laser range camera (LRC) developed by the Advanced intel- 
ligent Machines Division of Odetics. However, this model could be 
applied to any comparable imaging system. Both the derivation of 
the model and the determination of the LRC’s intrinsic parameters 
are explained. For the purpose of evaluating the LRC’s external 
orientation (extrinsic parameters), a transformation of the LRC’s 
imaging model into a standard camera's (SC) pinhole model is de- 
rived. By virtue of this transformation, the evaluation of the LRC’s 
external orientation can be found by applying any SC calibration 
technique. Experimental results prove the accuracy of the derived 
camera model as well as the proposed calibration procedure. 8 
refs., 10 figs. 


23843 (SAND-90-2092) Some high voltage dc breakdown 
properties of thick film circuits on alumina. Dybwad, G.L.; Gar- 
rett, S.E. Sandia National Labs., Albuquerque, NM (USA). Jun 
1991. 31p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. Order Number DE91014675. Source: 
OSTI; NTIS; GPO Dep. 

This report describes high voltage de breakdown tests on various 
PtAu and Au thick film hybrid microcircuits on alumina (Al2O3). 
Samples were prepared with current thick film design and manu- 
facturing rules. The purpose was to determine the voltage margins 
between current design rules and typical applied voltages on real 
circuits. We also analyzed what happened during a breakdown 
event. We used a versatile computer-controlled test set to obtain 
breakdown data. This showed that design conductors 10 mil wide 
with equal design spaces on alumina and coated with a fired pro- 
tective glaze (DuPont 9137) had the highest breakdown values 
(2700 Vdc). Bare design circuits and Au conductor crossover fea- 
tures had a lower breakdown value (1400 to 1600 Vdc). Both these 
values are well above logic circuit applied voltages (<50v). This 
may account for the excellent field performance obtained to date. 





Ambient humidity changes to 43% R.H. and voltage rise rates be- 
tween 3 and 2300 V/sec had little influence on breakdown values 
(<200 Vdc). Voltage breakdown values were little influenced by our 
two geometries: point-to-line samples which simulated corners and 
long parallel line samples. Breakdown behaved like a spark in air 
rather than an arc. Breakdown in glaze went through it to air rather 
than along the glaze/alumina interface. The spark was found to be 
similar to lightning in that it consisted of a string of current pulses 
lasting a total of 1 to 2 seconds. Spark locations were from surface 
asperities or defects near but not at the point of minimum optically 
measured separation. Hence, we found that circuits made using 
current design rules for hybrid microcircuit manufacture are ade- 
quate or conservative as regards safe margins against logic 
voltage de breakdown to the extent studied here. 13 refs., 19 figs. 


23844 (SAND-90-2813C) High gain photoconductive semi- 
conductor switching. Zutavern, F.J.; Loubriel, G.M.; O'Malley, 
M.W.; Helgeson, W.D.; McLaughlin, D.L. Sandia National Labs., Al- 
buquerque, NM (USA). [1991]. 6p. Sponsored by Department of 
Defense, Washington, DC (United States); USDOE, Washington, 
DC (USA). DOE Contract AC04-76DP00789. (CONF-910640—12: 
8. IEEE pulsed power conference, San Diego, CA (United States), 
17-19 Jun 1991). Order Number DE91014668. Source: OSTI; 
NTIS; GPO Dep. 

Switching properties are reported for high gain photoconductive 
semiconductor switches (PCSS). A 200 ps pulse width laser was 
used in tests to examine the relations between electric field, rise 
time, delay, and minimum optical trigger energy for switches which 
reached 80 kV in a 50 Q transmission line with rise times as short 
as 600 ps. Infrared photoluminescence was imaged during high 
gain switching providing direct evidence for current filamentation. 
Implications of these measurements for the theoretical understand- 
ing and practical development of these switches are discussed. 16 
rets., 10 figs. 


23845 (SAND-90-3072C) Physics and applications of the 
lock-on effect. Loubriel, G.M. (Sandia National Labs., Albu- 
querque, NM (USA)); Zutavern, F.J.; Helgeson, W.D.; McLaughlin, 
D.L.; O'Malley, M.W.; Burke, T. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910640-11: 8. IEEE pulsed power conference, San Diego, CA 
(United States), 17-19 Jun 1991). Order Number DE91014670. 
Source: OSTI; NTIS; GPO Dep. 

The lock-on effect is a high gain, high field switching mechanism 
that has been observed in GaAs and InP. This switching mode is 
exciting because the amount of light required to trigger it is small 
when compared to triggering the same switch at low fields. For this 
reason we can use laser diode arrays to trigger high voltages, cur- 
rents and power. This paper will describe the lock-on effect, and 
our recent experiments to understand the effect. We will show that 
impact ionization from deep levels cannot account for the observed 
current densities, delays, and rise times unless a second mecha- 
nism is invoked. We will also describe our applications for laser 
diode array triggered lock-on switches, the best results that illus- 
trate our potential for the application, and the studies carried out to 
improve the lifetime and current carrying capability of the switches. 
11 refs., 7 figs. 


23846 (SAND-90-3073C) Design and test of a continuous 
duty pulsed ac generator. Califo, R.M. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Science and Technology Center); 
Scott, D.J.; Scherbarth, D.W.; Bubbtram, M.T.; Harjes, H.C. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910640-27: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91014664. 
Source: OSTI; NTIS; GPO Dep. 

Specially designed synchronous ac generators can provide a 
high energy pulse power source capable of supplying energy to 
various pulse forming networks. One such generator, which is the 
subject of this paper, is presently being used as the prime power 
source for the Repetitive High Energy Pulsed Power Module 
(RHEPP) at Sandia National Laboratories. The generator has been 
designed to operate continuously in two distinct modes. In the first 
mode the generator can supply 50-kJ, 9.5-kV, 11,000-amp, 1-msec 
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pulses continuously (500 KW average power) with a rep rate from 
1 to 10 Hs. In the second mode, 20.8-kJ, 9.5-kV, 1052-amp, 4- 
msec pulses can be supplied continuously (5000 kW average 
power) at a rep rate of 240 pulses per second. The latter mode is 
being used in the RHEPP application at a reduced energy and 
voltage level. The generator was successfully tested in 9/89 to ver- 
ify the performance at its maximum rating. Test results are 
presented along with details of the generator design and its appli- 
cations. 3 refs., 11 figs., 4 tabs. 


23847 (SAND-91-0725) Superconducting instrumentation 
for precision measurement and control. Duncan, R.V. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO04-76DP00789. 
(CONF-910661—1: International conference on superconducting 
and quantum effect devices and their applications, Berlin (Ger- 
many, F.R.), 18-21 Jun 1991). Order Number DE91014650. 
Source: OSTI; NTIS; GPO Dep. 

The Josephson series-array voltage standard (JAVS) has dra- 
matically improved the level to which high-accuracy electrical 
equipment may be monitored and stabilized. For example, a small 
pressure dependence in the output of some solid-state voltage 
standards has been measured with the JAVS. The use of two such 
series-arrays in a superconductive loop promises to be a new 
method of ultra-small frequency difference measurement. The ac- 
curacy of these new measurement configurations is set by the 
superconductive loop inductance and the Josephson junction pa- 
rameters. 16 refs. 


23848 (SAND-91-0799C) Application of the nuclear micro- 
probe to the imaging of single event upsets in integrated 
circults. Horn, K.M.; Doyle, B.L.; Walsh, D.S.; Sexton, F.W. San- 
dia National Labs., Albuquerque, NM (USA). 20 Jun 1991. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9105197-2: Scanning microscopy 
meeting, Bethesda, MD (United States), 3-9 May 1991). Order 
Number DE91014701. Source: OSTI; NTIS; GPO Dep. 

A new form of microscopy has been developed which produces 
micron- resolution maps of where single event upsets occur during 
ion irradiation of integrated circuits. utilizing a nuclear microprobe, 
this imaging technique can irradiate, in isolation, the lowest func- 
tional units of an integrated circuit (e.g. transistor drains, gates, 
feedback resistors) and measure immediately the effect of a high 
energy ion strike on circuit performance. Such detailed circuit char- 
acterization can provide heretofore inaccessible information to the 
designers of integrated circuits that are to be used in space or 
other radiation environments. 5 refs., 6 figs. 


23849 (SAND-91-1272C) The superconducting flux flow 
transistor: Models and applications. Martens, J.S.; Hietala, 
V.M.; Zipperian, T.E.; Ginley, D.S.; Tigges, C.P. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9106224—1: 1991 superconducting quantum interference devices 
(IC SQUID) meeting, Berlin (Germany, F.R.), 18-21 Jun 1991). Or- 
der Number DE91014702. Source: OSTI; NTIS; GPO Dep. 

The superconducting flux flow transistor (SFFT) is a single film, 
active device generally made from high temperature superconduct- 
ing (HTS) materials. The device is based on the magnetic control 
of flux motion, has gain and can operate to over 40 GHz with um 
feature size. Existing models are reviewed along with the latest 
equivalent circuit values derived from S-parameter measurements. 
Noise performance is compared to that predicted by a relatively 
simple flux noise model and recent amplifier performance is dis- 
cussed. 7 refs., 5 figs. 


23850 (SAND-91-7065) Laser triggered spark gap model- 
ing: Final report. Rodriguez, A.E. (Tetra Corp., Albuquerque, NM 
(USA)); Touryan, K.J.; Moeny, W.M.; Morgan, W.L. Sandia National 
Labs., Albuquerque, NM (USA); Tetra Corp., Albuquerque, NM 
(USA). Aug 1990. 142p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91014831. Source: OSTI; NTIS; GPO Dep. 

This report describes the work done by Tetra Corporation in 
modeling laser triggered spark gaps in air and SFg. The objective 
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was to develop a model that describes the physics of the laser trig- 
gered spark gap in sufficient detail to improve our understanding of 
the important physical processes involved in switch closure time 
and compare it with experimental data. The model would help de- 
termine the sensitivity of switch closure time to key parameters, 
such as laser energy loading into the spark, the electric field shap- 
ing in the gap and the properties of the gas mixture, and thus help 
guide the design of laser triggered spark gaps. The work was ac- 
complished in five tasks, outlined in the report. Our approach was 
to adapt the ELF electrostatic field codes developed at Tetra Cor- 
poration to the laser triggered spark gap closure problem and use 
a Boltzmann solver (ELENDIF) to describe the kinetics of the dis- 
charge. 46 refs., 58 figs., 4 tabs. 


23851 (SV-UE-91-7) State of the art investigation in the 
field of high power electronics. Axelsson, Urban. Swedish State 
Power Board, Vaellingby (Sweden). 30 Oct 1990. 26p. (in Swedish). 
Order Number DE91793193. Source: OSTI; NTIS (US Sales Only). 

Power transmission by direct current has so far been performed 
with line commutated converters. This technique has a few short- 
comings such as consumption of reactive power net disturbance 
sensitivity, non-influenceable harmonics and a less than maximum 
dc-voltage. Due to relatively low cost, low losses and high voltage 
there are today no alternatives to this technique. Therefore a rela- 
tively intense development program comprising improvement of 
thyristor qualities, module compactness, faster computers and im- 
proved reliability and availability is in progress. New possibilities for 
the control of parameters in the ac-net and power-flow control are 
opened with forced commutated converters. In these applications 
the converters are connected via transtormers to relatively moder- 
ate voltage. The difficulties with forced commutated converter are 
mainly series connection of components, complicated regulation, 
expensive components and high losses. High power applications 
as HVDC must rely in a positive development of new forced 
turned-off thyristors. Meanwhile converter control schemes are de- 
veloped and studied with simulators and computer models. A SVC 
with forced commutated converters has the advantage of smaller 
size, faster response, larger flexibility and lower cost compared to 
a SVC with line commutated converters. 


23852 (UCRL-ID-106488) Adjustable magnification anamor- 
phic beam expander. Escobar, S.R. Lawrence Livermore National 
Lab., CA (USA). 7 Aug 1990. 47p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91014110. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A visible laser diode package is proposed to substitute a Krpton- 
lon laser for alignment purposes. The proposed system uses 5 
Melies Griot AR coated stock lenses. Tests performed to the optics 
reveal some undesirable properties, such as, astigmatism and 
spherical aberration; however, the interference pattern and star test 
reveals what seems to be a good quality wavefront. The interfer- 
ence fringes seem to be very good, but there still is a small 
presence of a comalike aberration at the fringes extreme. The star 
test revealed the system to be about 3 times diffraction limited. The 
system has yet to be tested in an alignment situation. As for now, 
it is ready to be tested with some minor alignment adjustments 
necessary for a good wavefront quality. A safey memo has been 
written for testing the prototype system at the alignment lab. The 
initial laser diode system alignment method suggested, uses a re- 
verse alignment procedure. In this procedure, the expected output 
(30 mm diameter beam) is input into the system output and align- 
ment is performed by moving the components until the desired 
system input is found; an elliptical beam with 1 mm in the horizon- 
tal axis and 4 mm in the vertical axis. Once this reverse alignment 
procedure is completed the laser diode is placed at the system 
input. Fine alignment is done with the help of shear plate interfer- 
ence patterns in both, the 1 mm axis and 4 mm axis. The 
proposed final opto-mechanical packaging of this system is formed 
with squared adapter plates that are connected by means of four 
support rods where the center of the plate becomes the optical 
axis. These components are commercially available and provide 
high mechanical stability. 1 refs., 20 figs., 2 tabs. 


23853 (UCRL-JC-104237) Blackbody pumped CO, lasers 
using gaussian and waveguide cavities. Chang, J.J.C. 
(Lawrence Livermore National Lab., CA (USA)); Christiansen, W.H. 
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Lawrence Livermore National Lab., CA (USA). 19 Dec 1990. 15p. 
Sponsored by USDOE, Washington, DC (USA); National Aeronau- 
tics and Space Administration, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Grant NAG-1-176. (CONF- 
910123-31: OE/LASE '91: 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (United States), 20-25 Jan 1991). Order Number 
DE91012494. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A large scale pulsed laser system with heated tantalum foils as 
the blackbody pumping source was built in the laboratory. A deeper 
understanding of the effects of pumping configurations and laser 
modes on the blackbody pumped CO, laser has been achieved 
through parametric studies using this system. Theoretical analysis 
and experimental investigation show the feasibility of a slab pump- 
ing scheme which may be applied to large scale transverse flow 
laser systems. The use of an 8mm tube with waveguide quality en- 
able us to generate both gaussian and waveguide modes in the 
same structure with different optics setup. The experiment demon- 
strates that high waveguide cavity losses can be prevented with 
large bore structure (>4mm) and the advantage of better filling of 
the laser gain region by waveguide modes is clearly observed. The 
size scaling studies also indicate that there are similarity relations 
of the optimum laser parameters between different sizes of tube in 
optically pumped gas lasers. 19 refs., 10 figs., 2 tabs. 


23854 (UCRL-JC—105475) Platinum solubility in phosphate 
laser glass. Hayden, Y.T. (Schott Glass Technologies, Inc., 
Duryea, PA (USA)); Campbell, J.H.; Payne, S.A.; Wilke, G.D. 
Lawrence Livermore National Lab., CA (USA). 12 Jun 1991. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-910430—15: 93. annual meeting and ex- 
position of the American Ceramic Society (ACerS), Cincinnati, OH 
(USA), 28 Apr - 2 may 1991). Order Number DE91015123. 
Source: OSTI; NTIS; GPO Dep. 

Microscopic platinum inclusions (~ 10-20 ym), that originate 
from the melt containers, have been a major cause of optical dam- 
age in phosphate laser glasses. One way to eliminate such 
inclusions is to dissolve them in the glass matrix. The relative solu- 
bility of platinum in three commercial phosphate laser glasses is 
reported. The results show that the lowest Al2O3-containing phos- 
phate glass has the highest Pt solubility. Moreover, the Pt solubility 
decreases linearly with increasing, AloO3 content. Activation ener- 
gies for Pt dissolution are found to be nearly equivalent for the 
three glasses. Laser-excited fluorescence of the Pt-ion is reported. 
6 refs., 6 figs., 1 tab. 


23855 (UCRL-JC—105599) Sensitivity of ignitrons to stray 
capacitance. Cummings, D.B. Lawrence Livermore National Lab.., 
CA (USA). 10 May 1991. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. (CONF-910640—4: 8. 
IEEE pulsed power conference, San Diego, CA (USA), 17-19 Jun 
1991). Order Number DE91013825. Source: OSTI; NTIS; GPO 
Dep. 

The surprising sensitivity of ignitors was encountered on RACE, 
a compact torus device. Its capacitor bank has both the common 
reverse-crowbar circuit and an unusual forward-crowbar circuit that 
made this investigation necessary. The ignitors were fired with 
high-capacitance coaxial-cable pulse transformers. When the bank 
fired, because of negative bank charge, forward-crowbar ignitrons 
saw both positive anode voltage and a positive pulse to their igni- 
tors coupled through pulse transformer capacitance. One tube 
prefired as low as 3 kV. Prefires ceased when coaxial transformers 
were replaced with double-shielded transformers. Pulse duration 
and energy were much less than expected. The computed ignitor 
pulse RC time was only 5.6 ns, far less than a typical 250-ns an- 
ode firing delay. The positive capactitive energy input to the ignitor 
was 0.14 mJ, more than 3 orders of magnitude less than the igni- 
tron firing chassis. 5 figs. 
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Refer also to citation(s) 24683, 24899 


23856 (JINR-18-89-778) Aspects of accelerator-breeding. 
Tolstov, K.D. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 





of High Energy. 1989. 12p. (in Russian). Order 
DE91638984. Source: OSTI; NTIS (US Sales Only); INIS 

The accelerator-breeding process is grounded on the following 
theses: a decrease of the beam power due to increasing K,; of re- 
actor (Knot =1) by start enriching its fuel with 295U. the use of light 
nuclei for decreasing beam intensity and the consumption of en- 
ergy for the generation of one neutron, the use of liquid fuel, for 
example U+Bi, in the reactor, the application of liquid fuel as a 
beam target and for cooling. When the fuel is circulated in the pri- 
mary reactor counter it is possible to evacuate the products of 
chain reaction. The reactor’s compaign will be over a long period 
of time without fuel replacement. A scheme of the breeder's reac- 
tor is presented for the generation of 800 MWt beam of “He ions - 
15 MWt. The fuel in the reactor is 120 tons of uranium including 
2.4 tons of 255U and bismuth at 20 atomic per sent of uranium. 20 
rets.; 2 figs.; 2 tabs. 


Number 
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23857 (AECL-9859) Progress report. Physics and Health 
Sciences. Physics section. 1988 July 01-December 31. Milton, 
J.C.D. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Apr 1989. 149p. (PR-PHS-P— 
6.). Order Number DE91638985. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Progress in overcoming the difficulties encountered in commis- 
sioning the superconducting cyclotron, particularly those associated 
with the 7-mode and beam extraction, has been greatly acceler- 
ated, largely as a result of the establishment of a TASCC Beam 
Commissioning Group to give focus and coordination to the work. 
The ‘8x spectrometer’, which is jointly owned and operated at 
TASCC by AECL and the Universities of Montreal and McMaster, 
was relocated during the shutdown and has been producing 
exciting information on a new type of nucleus-one that has approxi- 
mately the shape of a football, and is called 'superdeformed’. The 
physicists working at Chalk River have found the key to making su- 
perdeformed nuclei and have already discovered two of their own: 
149Gd and '5Dy. A very fine Recoil Doppler apparatus has been 
constructed and used inside the gamma ball, and a CsI(TI) miniball 
is being constructed to do particle measurements with large solid 
angle, also inside the large ball. In cooperation with scientists from 
Reactor Development, a new way to identify and measure hydrogen 
diffusion in Zr(2.5% Nb), the alloy used in CANDU pressure tubes, 
has been ‘identified and is being developed. It makes use of the 
superconductivity of zirconium-niobium alloys in the beta phase. 


23858 (ANLUCP-73374) Recent developments in high 
current superconducting ion linacs. Delayen, J.R.; Bohn, C.L.; 
Kennedy, W.L.; Roche, C.T.; Sagalovsky, L. Argonne National 
Lab., IL (USA). [1991]. 4p. Sponsored by Department of Defense, 
Washington, DC (USA); USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910505—311: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014455. Source: OSTI; NTIS; GPO Dep. 

Recent experimental and analytical results in the areas of res- 
onator geometry and beam physics are very encouraging for 
superconducting high-current ion accelerators. Based on these re- 
sults, a short accelerating section of niobium resonators and 
focusing elements is under development. It will be tested with high- 
current beam in order to study focusing and beam loading/control. 
In addition, new resonator geometries are under construction for 
use at frequencies and velocities which are higher than those 
spanned by currently available superconducting resonators for 
ions. 12 refs., 3 figs., 1 tab. 


23859 (BNL-45431) A Database for modeling the 
Brookhaven AGS Booster. Auerbach, E.H. Brookhaven National 
Lab., Upton, NY (USA). [1991]. 1p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910505—181: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
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(USA), 6-9 May 1991). Order Number DE91013593. Source: OSTI: 
NTIS; INIS: GPO Dep. 

A Database has been developed for Brookhaven's Alternating 
Gradient Synchrotron (AGS) Booster and its ancillary lines which 
contain both design and measured physical data for the accelera- 
tor lattice and its magnets and other components. This database 
may then be connected to programs for modeling. permitting the 
programs to use any degree of desired detail from the available 
data with a view toward increasingly model-based control of the 
accelerator. These methods are expandable to include the other 
machines in the AGS complex. 


23860 (BNL-46183) Commissioning of the Phase | super- 
conducting x-Ray lithography source (SXLS) at BNL. Murphy, 
J.B. (Brookhaven National Lab., Upton, NY (USA)): Biscardi, R.; 
Bittner, J.; Blumberg, L.N.; Bozoki, E.; Desmond, E.; Halama. H.; 
Heese, R.; Hsieh, H.; Keane, J.; Kramer, S.: Nawrocky. R.; Ro- 
mano, T.; Rothman, J.; Schuchman. J.; Thomas, M.; Wang, 
JBrookhaven National Lab., Upton, NY (USA). [1991]. 4p. Spon- 
sored by Department of Defense, Washington, DC (USA); USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910505-232: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013862. Source: OST]; 
NTIS; GPO Dep. 

The goal of the SXLS Project at BNL is to design and construct 
a compact storage ring as a soft x-ray source for proximity printing 
x-ray lithography. The final ring will operate at an energy of 700 
MeV and it will make use of superconducting dipoles, By = 3.87 
Tesla and p = 60 centimeters, as a source of A. = 10 angstrom x- 
rays. The project is proceeding in two phases: in Phase 1 low field 
iron dipoles (B = 1.1 Tesla) are being used to study the ring at en- 
ergies of 200 MeV and below; in Phase 2 the low field dipoles will 
be replaced with superconducting dipoles. The Phase 1 storage 
ring was commissioned during the fall of 1990 and the design cur- 
rent of 500 ma has been exceeded. A report on the performance 
of the Phase 1 ring is presented. 4 refs., 5 figs., 1 tab. 


23861 (BNL-46206) Physics and technology challenges of 
ultra low emittance synchrotron light sources. Krinsky, S. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 5p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-—204: 1991 institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013797. Source: OSTI; INIS; NTIS; GPO Dep. 

There is a great activity throughout the world in the development 
of synchrotron radiation facilities to serve as sources for basic and 
applied research. We discuss some of the the opportunities and 
challenges presented by the development of ever higher brightness 
synchrotron radiation sources. 39 refs. 


23862 (BNL-46276) Alternating Gradient Synchrotron facil- 
ity and physics. Lowenstein, D.|. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
9105106-13: 4. conference on the intersections between particie 
and nuclear physics, Tucson, AZ (United States), 23-29 May 1991). 
Order Number DE91015216. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a description of the present and future plans for the 
BNL Alternating Gradient Synchrotron accelerator complex and its 
concomitant physics program. 5 figs. 


23863 (DOE/ER/40120-T2) Continuing studies of the 
plasma beat wave accelerator: Progress report. Joshi, C. Caili- 
fornia Univ., Los Angeles, CA (USA). [1990]. 91p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AS03-83ER40120. 
Order Number DE91013641. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a proposal for the release of third year funds for the 
“Plasma Beat Wave Accelerator” program (PBWA) at UCLA under 
the direction of Professor C. Joshi. This report is also a summary 
of progress on this project since March 1990; i.e., the date of the 
last report to the DOE. Once again we note that although the 
program is for historical reasons called the Plasma Beat Wave Ac- 
celerator Program, our group is active in all areas of applications of 
lasers and plasmas in future high energy accelerators. These are 
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as follows: heat gradient plasma structures: excited by plasma 
beat wave technique: laser wake field technique: and plasma wake 
field technique. Development of a photoinjector-driven. 20 MeV 
linac: and theoretical studies of the plasma lens and use of plas- 
mas at the final focus. 


23864 (ENEA-RTI-INN—91-07) Ultra-high vacuum ENEA 
(Italy) microtron: Progress report. Giubileo, G.: Messina. G.: Pi- 
cardi, L.; Raimondi. P.; Ronsivalle. C.: Vignati. A. ENEA. Frascati 
(Italy). Centro Ricerche Energia. 1991. 13p. (In Italian). (RTI-INN— 
91-7). Order Number DE91508978. Source: OSTI: NTIS (US Sales 
Only). 

The key design and performance characteristics of the new 
ENEA (the Italian Commission for Nuclear and Alternative Energy 
Sources) 20 MeV microtron are outlined. The innovative feature of 
this machine is its ability to reach an ultrahigh vacuum of 1.E-9 
Mbar. Its vacuum chamber doesn't require an elastomeric O-ring 
and the seals of the lateral flanges are all-metal. This allows de- 
gassing, within the chamber. at temperatures greater than 200 
degrees C. Performance tests at the Frascati (Italy) Research Cen- 
ter have indicated that the machine is reliable for use as a test 
facility. 


23865 (ETDE-IT-91-35) Plasma heating by FEL devices. 
Renieri, A. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta. 1990. 27p. (CONF-9009166—22: 12. international free elec- 
tron laser conference (FEL-12), Paris (France), 17-21 Sep 1990). 
Order Number DE91790804. Source: OSTI; NTIS (US Sales Only). 

From 12. international electron laser conference; Paris, France 
(17-21 Sep 1990). 

One of the most promising plasma heating and current drive 
methods in magnetic confinement fusion machines is Electron Cy- 
clotron Resonance Heating (ECRH) which requires ratiation 
sources delivering an average power of up to many megawatts 
c.W. per unit with an overall efficiency in the order of 30-50%. Re- 
cently, an assessement of potential ECRH sources was pertormed, 
aimed at the design of a heating system for NET (Next European 
Tours). It appears that, even if gyrotrons have received the great- 
est impulse from fusion requirements, FELs (free electron lasers) 
offer the possibility of being applied to fusion research. In this pa- 
per, the main problems and key issues related to the realization of 
FEL devices, well suited for this kind of application, are reviewed. 
A comparative table is used to differentiate the key characteristics 
(operating frequency, single and multiple beam efficiency, power/ 
unit, tunability, electric field, simplicity and compactness and cost/ 
power) of different FEL drivers, induction linac, RF linac and the 
electrostatic accelerator. 


23866 (FNAL/C-91/109) Model performance of the new 
Tevatron Collider lattice. Saritepe, S.; Peggs, S. Fermi National 
Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910505-—282: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014143. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The 1991 Tevatron Collider lattice contains new elements such 
as electrostatic separators, feed-down sextupoles and new low- 
beta quadrupoles. The new low-beta section at BO is a matched 
insertion. One can vary the 6” from 1.7 m to 0.25 m while keeping 
the lattice parameters around the ring constant. Another important 
characteristic of the new insertion is that it provides zero dispersion 
at the interaction point. An identical (matched) low- beta insertion 
will be installed at DO. These low-beta insertion will be installed at 
DO. These low-beta insertions use two new types of cold-iron, high 
gradient quadrupoles. In this paper we concentrate on the effects 
of the measured multipoles of the new low-beta quadrupoles. We 
have calculated the tune shift and smear caused by the multipole 
content of these magnets. 6 refs., 9 figs. 


23867 


(FNAL/C—91/141) Achieving high luminosity in the 
Fermilab Tevatron. Holmes, S.D. Fermi National Accelerator Lab., 


Batavia, IL (USA). May 1991. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
910505-275: 1991 institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
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(USA). 6-9 May 1991). Order Number DE91014144. Source: OSTI; 
NTIS: INIS: GPO Dep 

Fermilab has embarked upon a program, christened Fermilab Ill, 
to raise the luminosity in the Tevatron proton-antiproton collider 
over the next five years by at least a factor of thirty beyond the 
currently achieved level of 1.6x10°°cm-sec—'. Components of 
the program include implementation of electrostatic separators, An- 
tiproton Source improvements, installation of cold compressors, 
doubling the existing linac output energy. and the construction of a 
new accelerator-the Fermilab Main Injector. Basic limitations in the 
achievement of higher luminosity in the Tevatron, the strategy de- 
veloped to achieve the Fermilab Ill goals, and the evolution of 
luminosity throughout the period will be discussed. 1 fig., 2 tabs. 


23868 (ITEF-157-89) Major physical parameters of the 
ISTRA-56 proton linear accelerator: Part 1. Balabin, A.l.; 
Kapchinskij, I.M.; Kozodaev, A.M.; Kolomiets, A.A.; Lipkin, 1|.M.; 
Ugarov, S.B. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperi- 
mental'noj Fiziki. 1989. 45p. (In Russian). Order Number 
DE91635618. Source: OSTI; NTIS (US Sales Only); INIS. 

General information on the ISTRA-56 proton two-frequency ac- 
celerator is presented. The accelerator output energy is 56 MeV, 
the peak current is 150-200 mA. The design physical parameters 
of accelerator initial part, where spatially uniform quadrupole focus- 
ing is used, and the main part representing cylindrical cavity 
resonators loaded by drift tubes with magnetically hard 
quadrupoles, are presented. 10 figs.; 12 tabs. 


23869 (JAERI-M-91-012) Basic design tor the RF system 
of the synchrotron in the large synchrotron radiation facility 
(SPring-8). Nakayama, Koichi (Toshiba Corp., Kawasaki, Kana- 
gawa (Japan)); Suzuki, Hiromitsu; Minehara, Eisuke; Harami, 
Taikan. Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 
1991. 64p. (in Japanese). Order Number DE91508050. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The large synchrotron radiation facility (SPring-8) is planned to 
be built at Nishiharima in Hyogo-ken. This paper describes basic 
designs, its philosophy and specifications of the ratio frequency 
system in the synchrotron. (author). 


23870 (JINR—9-89-370) Dubna synchrophasotron: Opera- 
tion and improvement (quarters 3 and 4, 1988). Buldakovskij, 
V.N. (and others); Vasilishin, B.V.; Voevodin, M.A. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
10p. (In Russian). Order Number DE91635620. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Information on the operation of the accelerator in quarters 3 and 
4, 1988 and over the year is presented. The beam of particles is 
extracted in the second direction with improved characteristics. The 
extraction efficiency is increased by more than two orders of mag- 
netude. Work on measuring the spectrum composition of current 
modulation in the extracted beam is being continued. The goal of 
this work is to increase the effective duration of slow extraction up 
to a maximum value. The principle of obtaining a beam of tritium 
nuclei is presented. Information concerning geodetic measure- 
ments over a period of 1988 is given. 2 refs.; 3 figs.; 4 tabs. 


23871 (JINR-R-9-89-348) Two-beam generator. Vasil’ev, 
A.A.; Dmitrievskij, V.P.; Shelaev, |.A. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1989. 7p. (in 
Russian). Order Number DE91635619. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to International Meeting on Cyclotrons and their Appli- 
cation, Bechyne, CSSR, May 1989. 

A possibility of the development of a neutron generator is con- 
sidered on the basis of nuclear reactions in regimes of two passing 
beam interactions moving in the same direction with relative rate 
corresponding to the energy of a maximal nuclear interaction cross 
section. The kinetic energy of beams is selected from conditions of 
an insignificant growth of a mean-square oscillation beam ampli- 
tude connected with a Coulomb beam scattering on a beam in a 
strong focusing magnetic system. 3 refs. 





23872 (JINR-R—9-89-845) Pulse system of linear induction 
accelerator. Sidorov, A.|.; Kazacha, V.|.; Krasnykh, A.K.; Sarant- 
sev, V.P. Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 
14p. (In Russian). Order Number DE91638995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The detailed description of two modifications of powerful pulse 
generators (modulators) - the acceleration voltage sources for 
linear induction accelerator (LIA) is given. The modulators are de- 
signed with application of nonlinear circuits of power amplification 
by means of electromagnetic energy compression in time. The re- 
sults of the second modulatots work with one LIA section in regime 
of electron beam acceleration with current up to 1,5 kA are de- 
scribed. 8 refs.; 13 figs. 


23873 (KEK-90-7) Feasibility study for an asymmetric B- 
factory at KEK. Ozaki, Hitoshi; Yoshimura, Yoshio (eds.). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. 
351p. (In Japanese). Order Number DE91791025. Source: OST]; 
NTIS (US Sales Only); INIS. 

In June, 1989, the study group for exploring the feasibility of B 
meson physics using an asymmetric energy accelerator was orga- 
nized. This report is the summary of the results of the works that 
this study group carried out in nine months, and is the Japanese 
edition of the report of English edition ‘Task Force Report on 
Asymmetric B-factory at KEK’. The activity plan of the study group 
was to make up the plan exceeding the preceding CLEO-2 experi- 
ment by utilizing the features of an asymmetric B-factory. Under 
this plan, the activities have been carried out by the study meet- 
ings twice every week on the physics side and once every two 
weeks on the accelerator side. Besides, in two study meetings held 
in October and December, 1989, several persons who have en- 
gaged in the research on B meson physics actually in foreign 
countries were invited, and the discussion was carried out. At 
present toward the materialization of the plan, the concrete investi- 
gation of accelerators and measuring instruments was begun. The 
significance of a B-factory and the construction project, the physics 
of a B-factory, the experimental method and the plan for an accel- 
erator are reported. (K.I.). 


23874 (KEK-90-23) Physics and detector of asymmetric B 
factory at KEK. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Mar 1991. 222p. Order Number DE91508419. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report was prepared as a progress report of the activities of 
the B Physics Task Force to be submitted to the TRISTAN Program 
Advisory Committee in March 1991. As input to this report, we used 
a large number of documents prepared by many physicists from 
various institutions. Joint discussions with physicists from the US 
and other countries, during several international workshops hekd in 
both the US and KEK, provided valuable information. (J.P.N.). 


23875 (LA-11857-C, pp. 27-55) Three-dimensional model 
ing of accelerators. Chang, C.L. (Science Applications 
International Corp., McLean, VA (USA)); Chernin, D.; Drobot, A.; 
Ko, K.; Kress, M.; Mankofsky, A.; Mondelli, A.; Petillo, J. Los 
Alamos National Lab., NM (USA). Jul 1990. (CONF-900163—: Con- 
ference on computer codes and the linear accelerator community, 
Los Alamos, NM (USA), 22-25 Jan 1990). In Proceedings of the 
conference on computer codes and the linear accelerator commu- 
nity. 531p. Source: NTIS, PC A22/MF A01. 

High luminosity and high beam brightness are goals of accelera- 
tor designers because these properties allow more efficient use of 
accelerators in studying collision processes, in producing light 
sources, and in beam propagation and beam focusing over long 
path lengths. As beam intensity has grown to meet the require- 
ments for these applications, the relative importance of collective 
effects in accelerators has grown also. Most accelerator design 
codes do not treat these effects in a self-consistent fashion. 
Particle-in-cell (PIC) simulation codes, such as those developed in 
the plasma physics community, provide a model in which collective 
effects can be properly included. In recent years, there has been a 
growing interest in PIC codes among accelerator designers. An ad- 
ditional useful benefit of these codes is that their field solvers are 
highly efficient, two-or-three-dimensional modules for solving 
Maxwell's equations within complex structures. The potential of 
these codes to contribute to the design of accelerators and to the 
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development of new accelerator technologies is enormous*. The 
ability to model beam collective effects is becoming ever more im- 
portant as accelerator design has moved towards machines of 
higher beam intensity and brightness. Particle simulation tech- 
niques allow such effects to be modeled with fewer approximations 
than are used in most accelerator design codes. The design of 
accelerator components (e.g. accelerating cavities, structures, ex- 
traction sections, and rf sources) is particularly amenable to the 
techniques represented by PIC codes and their field solvers. PIC 
techniques fill a gap in the conventional accelerator design code 
repertoire. They do not replace accelerator design codes, but 
rather augment them by providing additional capabilities to assess 
beam collective effects in accelerator components or sections 
where such effects are expected to be troublesome. Two such 
codes, VARGUS and ARGUS, are discussed. 


23876 (LA-11857-C, pp. 57-70) MAGIC user’s group soft- 
ware. Warren, G. (Mission Research Corp., Newington, VA (USA)); 
Ludeking, L.; McDonald, J.; Nguyen, K.; Goplen, B. Los Alamos 
National Lab., NM (USA). Jul 1990. (CONF-900163—: Conference 
on computer codes and the linear accelerator community, Los 
Alamos, NM (USA), 22-25 Jan 1990). in Proceedings of the confer- 
ence on computer codes and the linear accelerator community. 
531p. Source: NTIS, PC A22/MF A01. 

The MAGIC User's Group has been established to facilitate the 
use of electromagnetic particle-in-cell software by universities, gov- 
ernment agencies, and industrial firms. The software consists of a 
series of independent executables that are capable of inter- 
communication. MAGIC, SOS, y» SOS are used to perform 
electromagnetic simulations while POSTER is used to provide 
post-processing capabilities. Each is described in the paper. Use of 
the codes for Klystrode simulation is discussed. 


23877 (LA-11857-C, pp. 171-185) Analytic transfer maps 
for Lie algebraic design codes. van Zeijts, J. (Univ. of Maryland, 
College Park (USA)); Neri, F.; Dragt, A.J. Los Alamos National 
Lab., NM (USA). Jul 1990. (CONF-900163—: Conference on com- 
puter codes and the linear accelerator community, Los Alamos, 


NM (USA), 22-25 Jan 1990). In Proceedings of the conference on 


computer codes and the linear accelerator community. 
Source: NTIS, PC A22/MF A01. 

Lie algebraic methods provide a powerful tool for modeling parti- 
cle transport through Hamiltonian systems. Briefly summarized, Lie 
algebraic design codes work as follows: first the time t flow gener- 
ated by a Hamiltonian system is represented by a Lie algebraic 
map acting on the initial conditions. Maps are generated for each 
element in the lattice or beamline under study. Next all these maps 
are concatenated into a one-turn or one-pass map that represents 
the complete dynamics of the system. Finally, the resulting map is 
analyzed and design decisions are made based on the linear and 
nonlinear entries in the map. The authors give a short description 
of how to find Lie algebraic transfer maps in analytic form, for in- 
clusion in accelerator design codes. As an example they find the 
transfer map, through third order, for the combined-function 
quadrupole magnet, and use such magnets to correct detrimental 
third-order aberrations in a spot forming system. 


23878 (LA-11857-C, pp. 221-232) Accelerator code simula- 
tion of FXR transport. Boyd, J.K. (Lawrence Livermore National 
Lab., CA (USA)). Los Alamos National Lab., NM (USA). Jul 1990. 
DOE Contract W-7405-ENG-48. (CONF-900163-: Conference on 
computer codes and the linear accelerator community, Los Alamos, 
NM (USA), 22-25 Jan 1990). In Proceedings of the conference on 
computer codes and the linear accelerator community. 531p. 
Source: NTIS, PC A22/MF A01. 

The purpose of the FXR experiment is to produce radiation by 
focusing an electron beam onto a high Z material. The quality of 
the produced radiation depends on the deliverability of a suit able 
high energy electron beam. The electron beam is emitted from an 
injector in a diode configuration and then accelerated through a 
number of gaps to many MeV. The process of emission and accel- 
eration results in a particular beam emittance at the end of the 
accelerator and thus determines the limit of the smallest beam fo- 
cus size. The final focus size determines the limiting radiation 
pattern. To study the transport of the FXR beam and its emittance, 
three codes have been used. The first code, DPC (Darwin Particle 
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Code), models the injector phase; emission of the beam and accel- 
eration across the diode. The second code, ST (Slice Transport) 
models the subsequent acceleration of the beam through FXR and 
up to the final focus. The third code, ENV, is an envelope approxi- 
mation model used to economically examine a range of parameter 
values. To study FXR the general procedure is to run DPC in order 
to generate a phase space in the anode pipe. This phase space is 
then used as an initial condition to start the ST code or alterna- 
tively to initialize the ENV code for further transport. These codes 
have been used to study FXR emittance and the beam radius at 
various z locations. 


23879 (LA-11857-C, pp. 249-264) Applications of 3D 
Maxwell solvers to accelerator design. Chou, W. (Argonne Na- 
tional Lab., IL (USA)). Los Alamos National Lab., NM (USA). Jul 
1990. (CONF-900163-: Conference on computer codes and the 
linear accelerator community, Los Alamos, NM (USA), 22-25 Jan 
1990). In Proceedings of the conference on computer codes and 
the linear accelerator community. 531p. Source: NTIS, PC 
A22/MF A01. 

This paper gives a brief discussion on various applications of 3- 
D Maxwell solvers to accelerator design. The work is based on our 
experience gained during the design of the storage ring of the 7- 
GeV Advanced Photon Source (APS). It shows that 3-D codes are 
not replaceable in many cases, and that a lot of work remains to 
be done in order to establish a solid base for 3-D simulations. 


23880 (LA-11857-C, pp. 317-322) Simulation of IFR [ion 
focused regime] transport in the Sandia recirculating linear ac- 
celerator using ELBA. Hubbard, R.F. (Naval Research Lab.., 
Washington, DC (USA)); Joyce, G.; Slinker, S.P. Los Alamos Na- 
tional Lab., NM (USA). Jul 1990. (CONF-900163—: Conference on 
computer codes and the linear accelerator community, Los Alamos, 
NM (USA), 22-25 Jan 1990). In Proceedings of the conference on 
computer codes and the linear accelerator community. 531p. 
Source: NTIS, PC A22/MF A01. 

The beam simulation code ELBA has been used to study beam 
transport in the Recirculating Linear Accelerator (RLA) at Sandia 
National Laboratories. This device employs an ion focused regime 
(IFR) channel to guide the beam and will recirculate the beam sev- 
eral times through the same accelerating cavities, thus potentially 
reducing the cost, weight and volume of high current, high energy 
accelerators. The simulations treat beam and plasma electron dy- 
namics in both straight and curved sections of the accelerator. The 
simulation results generally show little degradation of the beam 
during the first pass because the ion channel pinch force is strong. 
However, ion channel expansion after the beam passes will sub- 
stantially weaken the channel, and simulations with a broad, 
weakened channel often exhibit serious off-axis drifting and beam 
loss. 


23881 (LA-11857-C, pp. 323-339) Architecture and comput- 
ing philosophy of the QUICKSILVER, 3D, electromagnetic, 
particie-in-cell code. Kiefer, M.L. (Sandia National Lab., Albu- 
querque, NM (USA)); Seidel, D.B.; Coats, R.S.; Quintenz, J.P.; 
Pointon, T.D.; Johnson, W.A. Los Alamos National Lab., NM 
(USA). Jul 1990. (CONF-900163-: Conference on computer codes 
and the linear accelerator community, Los Alamos, NM (USA), 22- 
25 Jan 1990). In Proceedings of the conference on computer 
codes and the linear accelerator community. 531p. Source: NTIS, 
PC A22/MF A01. 

Charged-particle simulations in three dimensions are now per- 
formed routinely in the Pulsed Power Sciences Directorate at 
Sandia with the QUICKSILVER suite of codes. QUICKSILVER is a 
multtitasked, finite-difference, three-dimensional, fully relativistic, 
electromagnetic, particie-in-cell code developed at Sandia. It is tar- 
geted for use on current and near-term supercomputers, such as 
the Cray X-MP/416, which are characterized by large, shared cen- 
tral memories and multiple processors. QUICKSILVER has already 
been used to simulate ion diodes, magnetically insulated transmis- 
sion lines, microwave devices, and electron beam propagation. 
QUICKSILVER is actually a suite of codes; in addition to the main 
simulation code there are several support codes. The problem ge- 
ometry is generated with a preprocessor and the simulation results 
are examined with one or more postprocessors. The MERCURY 
preprocessor assists the user in defining the mesh, boundary 
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conditions, and other input parameters. The FLASH and AVS post- 
processors are used to examine a wide variety of simulation output, 
including 3D rendering of particle positions, conductor surfaces, 
and scalar and vector quantities. The PLOTPFF postprocessor dis- 
plays 2D slices and 1D pencils derived from 3D scalar and vector 
quantities. Additionally, time histories of various simulation quanti- 
ties can be examined and manipulated with the IDR postprocessor. 
Each code in the QUICKSILVER suite may be run on hardware 
platform for which it is best suited. Currently, QUICKSILVER is run 
on a Cray X-MP/416, FLASH and AVS on a Stardent 3D graphics 
workstation, and MERCURY, IDR, and PLOTPFF on a VAX com- 
puter. A robust and functional computer network then ties the suite 
together. All codes in the suite adhere to standards as much as 
possible in order to ease porting to different hardware platforms. 


23882 (LA-11857-C, pp. 361-368) Comparison of results 
between different precision MAFIA codes. Farkas, D.; Tice, B. 
Los Alamos National Lab., NM (USA). Jul 1990. (CONF-900163-: 
Conference on computer codes and the linear accelerator commu- 
nity, Los Alamos, NM (USA), 22-25 Jan 1990). In Proceedings of 
the conference on computer codes and the linear accelerator com- 
munity. 531p. Source: NTIS, PC A22/MF A01. 

In order to satisfy the inquiries of the Mafia Code users at SLAC, 
an evaluation of these codes was done. This consisted of running a 
cavity with known solutions. This study considered only the time in- 
dependent solutions. No wake-field calculations were tried. The two 
machines involved were the NMFECC Cray (e-machine) at LLNL 
and the IBM/3081 at SLAC. The primary difference between the im- 
plementation of the codes on these machines is that the Cray has 
64-bit accuracy while the IBM version has 32-bit accuracy. Unfortu- 
nately this study is incomplete as the Post-processor (P3) could 
not be made to work properly on the SLAC machine. This meant 
that no q’s were calculated and no field patterns were generated. A 
certain amount of guessing had to be done when constructing the 
comparison tables. This problem aside, the probable conclusions 
that may be drawn are: (1) thirty-two bit precision is adequate for 
frequency determination; (2) sixty-four bit precision is desirable for 
field determination. This conclusion is deduced from the accuracy 
statistics. The cavity selected tor study was a rectangular one with 
the dimensions (4,3,5) in centimeters. Only half of this cavity was 
used (2,3,5) with the x dimension being the one that was halved. 
The boundary conditions (B.C.) on the plane of symmetry were 
varied between Neumann and Dirichlet so as to cover all possible 
modes. Ten (10) modes were ran for each boundary condition. 


23883 (LA-11857-C, pp. 377-386) Wakefield calculations on 
parallel computers. Schoessow, P. (Argonne National Lab., IL 
(USA)). Los Alamos National Lab., NM (USA). Jul 1990. (CONF- 
900163—-: Conference on computer codes and the linear 
accelerator community, Los Alamos, NM (USA), 22-25 Jan 1990). 
In Proceedings of the conference on computer codes and the lin- 
ear accelerator community. 531p. Source: NTIS, PC A22/MF A01. 
The use of parallelism in the solution of wakefield problems is il- 
lustrated for two different computer architectures (SIMD and MIMD). 
Results are given for finite difference codes which have been im- 
plemented on a Connection Machine and an Alliant FX/8 and which 
are used to compute wakefields in dielectric loaded structures. 
Benchmarks on code performance are presented for both cases. 


23884 (LA-11857-C, pp. 423-429) Codes maintained by the 
LAACG [Los Alamos Accelerator Code Group] at the NMFECC. 
Wallace, R. (Los Alamos national Lab., NM (USA)); Barts, T. Los 
Alamos National Lab., NM (USA). Jul 1990. (CONF-900163—: Con- 
ference on computer codes and the linear accelerator community, 
Los Alamos, NM (USA), 22-25 Jan 1990). In Proceedings of the 
conference on computer codes and the linear accelerator commu- 
nity. 531p. Source: NTIS, PC A22/MF A01. 

The Los Alamos Accelerator Code Group (LAACG) maintains 
two groups of design codes at the National Magnetic Fusion En- 
ergy Computing Center (NMFECC). These codes, principally 
electromagnetic field solvers, are used for the analysis and design 
of electromagnetic components for accelerators, e.g., magnets, rf 
Structures, pickups, etc. In this paper, the status and future of the 
installed codes will be discussed with emphasis on an experimental 
version of one set of codes, POISSON/SUPERFISH. 





23885 (LAL-RT-90-09) Contributions to the 2nd EPAC con- 
ference. Paris-11 Univ., 91 - Orsay (France). Lab. de 
'Accelerateur Lineaire. Jun 1990. 16p. (CONF-900603—-: EPAC 
'90: 2nd European particle accelerator conference ACROPOLIS, 
Nice (France), 11-16 Jun 1990). Order Number DE91797420. 
Source: OSTI; NTIS (US Sales Only). 

The experimental results of two S band warm accelerating struc- 
tures under high gradient are reported. The structure of the gun 
assembly and the characteristics of the electron gun of the free 
electron laser CLIO are described. The timing system, based on 
the use of programable preset counters synchronized by a clock 
derived from the pilot of the RF, which allows good repeatability of 
the operation of the linac of CLIO is presented. The theoretical in- 
vestigations and the simulations performed in the project of a two 
cavity RF gun are summarized. 


23886 (LA-UR-91-1500) Short wavelength FELS. Sheffield, 
R.L. Los Alamos National Lab., NM (USA). [1991]. 6p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-910505—230: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013759. Source: OSTI; NTIS; INIS; GPO Dep. 

The generation of coherent ultraviolet and shorter wavelength 
light is presently limited to synchrotron sources. The recent 
progress in the development of brighter electron beams enables 
the use of much lower energy electron rf linacs to reach short- 
wavelengths than previously considered possible. This paper will 
summarize the present results obtained with synchrotron sources, 
review proposed short- wavelength FEL designs and then present 
a new design which is capable of over an order of magnitude 
higher power to the extreme ultraviolet. 17 refs., 10 figs. 


23887 (LA-UR-91-1521) Characterization of a ramped gre- 
dient DTL: Experiment and theory. Johnson, K.F.; Wadlinger, 
E.A.; Sander, O.R.; Boicourt, G.P.; Boime, G.O.; Fortgang, C.M.; 
Gilpatrick, J.D.; Merson, J.; Sandoval, D.P.; Yuan, V. Los Alamos 
National Lab., NM (USA). [1991]. 4p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910505—171: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013502. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An experimental demonstration confirming the beam-dynamics of 
a Ramped-Gradient Drift-Tube Linac (RGDTL) was performed at 
Los Alamos National Laboratory. The RGDTL was designed to 
optimize on the requirements of maximum beam acceleration, mini- 
mum longitudinal and transverse emittance growth, and acceptable 
wall power loss. At low beam energies, transverse magnet focus- 
ing is weak and the rf defocusing must be minimized. As the beam 
energy increases, stronger rf defocusing can be tolerated and the 
rf electric field gradient can increase. A detailed comparison of the- 
ory and experiment was carried out. Beam longitudinal centroids 
(output energy and phase), transverse and longitudinal emittances 
were measured as a function of RGDTL rf field amplitude and 
phase. The longitudinal centroids were also studied as functions of 
input beam current, energy, and degree of bunching. Comparison 
between experimental data and theory was found to be in good 
agreement. 12 refs., 1 fig. 


23888 (LA-UR-91-1826) PILAC: A pion linac facility for 
1-GeV pion physics at LAMPF. Thiessen, H.A. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
9105106—4: 4. conference on the intersections between particle 
and nuclear physics, Tucson, AZ (USA), 23-29 May 1991). Order 
Number DES1013369. Source: OSTI; NTIS; INIS; GPO Dep. 

A design study or a Pion Linac (PILAC) at LAMPF is underway 
at Los Alamos. We present here a reference design for a system 
of pion sources, linac, and high-resolution beam line and spectrom- 
eter that will provide 10° pions per second on target and 200-keV 
resolution for the (7*, K*) reaction at 0.92 GeV. A general-purpose 
beam line that delivers both positive and negative pions in the en- 
ergy range 0.4—1.1 GeV is included, thus opening up the possibility 
of a broad experimental program as is discussed in this report. A 
kicker-based beam sharing system allows delivery of beam to both 
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beamlines simultaneously with independent sign and energy con- 
trol. Because the pionlinac acts like an rf particle separator, all 
beams produced by PILAC will be free of electron (or positron) and 
proton contamination. 4 refs., 6 figs. 


23889 (LBL—-30431) Soft x-ray lithography at Berkeley's 
Advanced Light Source: Proceedings. Carruthers, J. (intel 
Corp., Santa Clara, CA (USA)); Oldham, W.; Attwood, D. Lawrence 
Berkeley Lab., CA (USA). May 1991. 192p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00098. (CONF- 
910185—: Soft x-ray lithography at Berkeley's Advanced Light 
Source (ALS), Berkeley, CA (USA), 15 Jan 1991). Order Number 
DE91013756. Source: OSTI; NTIS; GPO Dep. 

This report discusses: the DARPA x-ray lithography program, 
uniqueness of the advanced light source; the advanced light 
source: on schedule for 1993; an ALS undulator beamline, an ALS 
bending magnet beamline; x-ray multilayer mirror technology, x-ray 
lithography at IBM; projection lithography using soft x-rays; resist 
characterization and profile simulation; and industrial perspective 
on x-ray lithography. 


23890 (LBL-30697) The ALS - A high-brightness XUV syn- 
chrotron radiation source. Robinson, A.L.; Schiachter, A.S. 
Lawrence Berkeley Lab., CA (USA). May 1991. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO3-76SF00098. 
(CONF-910505—203: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013846. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Light Source (ALS) at the Lawrence Berkeley 
Laboratory is scheduled to be operational in the spring of 1993 as 
a US Department of Energy national user facility. The ALS will be 
a next-generation source of soft x-ray and ultraviolet (XUV) syn- 
chrotron radiation. Undulators will provide high-brightness radiation 
oat photon energies from below 10 eV to above 2 keV; wiggler and 
bend-magnet radiation will extend the spectral coverage with high 
fluxes approaching 20 keV. The ALS will support an extensive re- 
search program in which XUV radiation is used to study matter in 


all its varied gaseous, liquid, and solid forms. the high brightness 
will open new areas of research from the materials sciences, such 
as spatially resolved spectroscopy, to the life sciences, such as x- 
ray microscopy with element-specific sensitivity. Experimental 
facilities (insertion devices, beamlines, and end stations) will be de- 
veloped and operated by participating research teams working with 
the ALS staff. 6 refs., 2 figs., 2 tabs. 


23891 (LBL-30706) Physics and technology challenges of 
BB factories. Zisman, M.S. Lawrence Berkeley Lab., CA (USA). 
May 1991. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. (CONF-910505-293: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91014232. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An e*e- collider designed to serve as a B factory requires a lu- 
minosity of 3 x 10°? cm-'s—' — a factor of 20 beyond that of the 
best present collider and thus presents a considerable challenge to 
the accelerator builder. To optimize the experiment, it is necessary 
that the BB system have a moving center-of-mass, which implies 
different energies for the two beams. This feature dictates that a 
two-ring configuration be used. Accelerator physics issues that 
arise in such a design are related to the need to tightly focus the 
beams to a vertical beta function on the order of 1 cm, to bring the 
beams from two different rings into collision and then clearly sepa- 
rate them again, and to mask the detector region sufficiently to 
permit measurements with very large beam currents passing 
through the interaction region. Because the luminosity is limited by 
the beam-beam interaction, any large improvement must come from 
considerably increasing both the beam current and the number of 
bunches in the ring. These choices place many demands on accel- 
erator technology as well as accelerator physics. Vacuum systems 
must be designed to handle the thermal load from a multi-ampere 
beam of 8-9 GeV and to maintain an adequate running pressure in 
the face of a large gas load from synchrotron radiation induced 
photodesorption. An RF system capable of supporting the high 
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beam currents must be developed. To reduce the growth of poten- 
tially strong multibunch instabilities, the cavity higher-order modes 
must be highly damped to Q < 70. Even with a well optimized RF 
system, the high beam currents typically mean that wideband multi- 
bunch feedback systems are needed to maintain beam stability. 


23892 (LBL-30781) Real world issues for the new soft x- 
ray synchrotron sources. Kincaid, B.M. Lawrence Berkeley Lab., 
CA (USA). May 1991. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-9104244—2: Opti- 
cal Society of America (OSA) integrated photonic research/gradient 
index optic system (IPR/GIOS) workshop, Monterey, CA (USA), 7- 
11 Apr 1991). Order Number DE91014588. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new generation of synchrotron radiation light sources covering 
the VUV, soft x-ray and hard x-ray spectral regions is under con- 
struction in several countries. They are designed specifically to use 
periodic magnetic undulators and low-emittance electron or 
positron beams to produce high-brightness near-diffraction-limited 
synchrotron radiation beams. An introduction to the properties of 
undulator radiation is followed by a discussion of some of the chal- 
lenges to be faced at the new facilities. Examples of predicted 
undulator output from the Advanced Light Source, a third genera- 
tion 1-2 GeV storage ring optimized for undulator use, are used to 
highlight differences from present synchrotron radiation sources, in- 
cluding high beam power, partial coherence, harmonics, and other 
unusual spectral and angular properties of undulator radiation. 8 
refs., 2 figs. 


23893 (RAL-91-019) Trends in radiological and environ- 
mental protection at high energy accelerator laboratories. 
Perry, D.R. (Rutherford Appleton Lab., Chilton (UK)); Shaw, K.B.; 
Stapleton, G.B.; Stevenson, G.R.; Thomas, R.H. Rutherford Apple- 
ton Lab., Chilton (UK). Mar 1991. 15p. (CONF-910429-: 
Conference on occupational radiation protection, Guernsey (United 
Kingdom), 29 Apr - 3 may 1991). Order Number DE91638795. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The serious study of high-energy particle accelerator radiological 
protection began in the early 1950s and has continued since then. 
This paper treats the subject in seven stages, and begins by briefly 
reviewing the work done until the 80s, which comprises the first 
five stages. These are, observation of high radiation levels, shield- 
ing studies, dosimetry, induced activity and the environmental 
effects. The sixth stage, control by legislation and regulation, is dis- 
cussed in detail. Over the past twenty years there have been 
significant additions to radiological protection standards: from a 
scientifically based estimate of risk to a social desire to reduce ex- 
posure to levels determined only by the "best practical means 
(BPM)” or as it is currently understood in the United States of 
America "best available technology (BAT)”. The implications of this 
trend are explored, and the success with which changing stan- 
dards have been followed is studied with the aid of data derived 
from personnel doses. The last stage is the decommissioning or 
disposal of high energy accelerators. (author). 


23894 (SAND-91-7078C) Safety-related, task and site- 
specific training for accelerator crews at Sandia National 
Laboratories. Knudson, L.O. (Ktech Corp., Albuquerque, NM 
(USA)). Sandia National Labs., Albuquerque, NM (USA). [1991]. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910640-9: 8. IEEE pulsed power con- 
ference, San Diego, CA (USA), 17-19 Jun 1991). Order Number 
DE91014697. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories, and specifically the Radiation Ef- 
fects and Testing Directorate, have taken aggressive action to 
comply with the Institute of Nuclear Power Operations (INTO) 
guidelines concerning conduct of operations. A review of crew per- 
formance, surveyed at HERMES Ili and Saturn pulsed-power 
accelerators, found that task and site specific training could be en- 
hanced. The same review also found that Environmental Safety 
and Health (ES&H) concerns could be added to the training in or- 
der to further improve operations. This paper details our ongoing 
efforts to develop such training. 


23895 (SLAC-PUB-5439) Alignment issues of the SLC linac 
accelerating structure. Seeman, J.T.; Adolphsen, C.; Decker, 
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F.J.; Fischer, G.; Hodgson, J.; Pennacchi, R.; Perkins, C.; Pietryka, 
M. Stanford Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505—300: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014552. Source: OSTI; NTIS; INIS; GPO Dep. 
The accelerating structure of the Stanford Linear Collider (SLC) 
is required to be aligned to 100-200 yum rms. Alignment at such a 
level will reduce transverse wakefield effects sufficiently so that only 
a small emittance enlargement of the beam is expected during ac- 
celeration to 50 GeV with up to 7 x 10'° particles per bunch. This 
report describes many aspects of the alignment including global 
alignment, local alignment, construction of the accelerating cavities, 
active controls of the structure alignment, external constraints, tem- 
perature and airflow effects, and alignment stability. 9 refs., 8 figs. 


23896 (SLAC-PUB-5566) Applications of large-scale com- 
putation to particle accelerators. Herrmannsfeldt, W.B. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). May 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-9105202-2: Power supercomputer 
users meeting, Gaithersburg, MD (USA), 21-22 May 1991). Order 
Number DE91013270. Source: OSTI; NTIS; INIS; GPO Dep. 

The rapid growth in the power of large-scale computers has had 
a revolutionary effect on the study of charged-particle accelerators 
that is similar to the impact of smaller computers on everyday life. 
Before an accelerator is built, it is now the absolute rule to simu- 
late every component and subsystem by computer to establish 
modes of operation and tolerances. We will bypass the important 
and fruitful areas of control and operation, and consider only appii- 
cation to design and diagnostic interpretation. Applications of 
computers can be divided into separate categories including: com- 
ponent design, system design, stability studies, cost optimization, 
and operating condition simulation. For the purposes of this report, 
we will choose a few examples from the above categories to illus- 
trate the methods used, and discuss the significance of the work to 
the project. We also briefly discuss the accelerator project itself. 
The examples that will be discussed are: The design of accelerator 
structures for electron-positron linear colliders and circular colliding 
beam systems, simulation of the wake fields from multibunch elec- 
tron beams for linear colliders. Particle-in-cell simulation of 
space-charge dominated beams for an experimental linear induc- 
tion accelerator for Heavy lon Fusion. 


23897 (SSCL-415) Lattice parameters database and opera- 
tional simulation at FNAL and SSCL. Barr, E. (California Univ., 
Berkeley, CA (USA). Dept. of Computer Sciences); Peggs, S.; 
Michelotti, L.; Russell, A.; Saritepe, S.; Trahern, C.G.; Zhou, J. Su- 
perconducting Super Collider Lab., Dallas, TX (USA). May 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486 ;AC02-76CH03000. (CONF-910508-348: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991; FNAL/C—91/150). Order Number DE91014882. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A collaboration has been formed at FNAL and SSC to develop 
software tools for operational simulation of existing and planned 
accelerator systems. The toolset is organized around an accelera- 
tor lattice description maintained by a commercial database 
management system. This note presents a brief description of the 
tools presently available for public use. 5 refs., 2 figs. 


23898 (SSCL-458) Planning and development of under- 
ground facilities for the SSC. Lundin, T.K.; Laughton, C.; 
Earsom, D.L.; Syphers, M.J. Superconducting Super Collider Lab., 
Dallas, TX (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505-344: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014877. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Superconducting Super Collider (SSC) features two 20 TeV 
counter rotating proton beams which will be housed in 87 km (54 
miles) of tunnel. This very large scale program and its time frame 
for construction requires the acceleration and overlap of activities 





and possible compromises between civil construction and technical 
needs. 3 refs., 1 fig. 


23899 (SSCL-467) Evolution of SSC collider design. 
Syphers, M.J. Superconducting Super Collider Lab., Dallas, TX 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910505-353: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014891. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The evolution of the SSC main collider synchrotron design is dis- 
cussed. Major design changes from the 1986 Conceptual Design 
include the quadrupole spacing in the arcs, the injection energy, 
the magnet bore tube aperture, and the addition of detector bypass 
regions. Comments on work in progress are also presented. 9 
refs., 1 fig., 1 tab. 


23900 (TRI-PP—89-10) TRIUMF KAON factory pre- 
construction study. Craddock, M.K. (and others); Astbury, A.; 
Axen, D. TRIUMF, Vancouver, BC (Canada). Mar 1989. 3p. 
(CONF-890335—-: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). Order Number DE91631778. 
Source: OSTI; NTIS (US Sales Only); INIS. 

TRIUMF has been awarded $11M for a 1-year pre-construction 
engineering design and impact study of the KAON Factory. This will 
enable prototypes to be built of various components of the Booster 
ring - a fast-cycling dipole magnet, dual frequency magnet power 
supply, ceramic beam pipe, rf cavities (both parallel and perpendic- 
ular bias versions) and extraction kicker -and a rotating target for 
the 3 MW 30 GeV beam. Reviews are being carried out of race- 
track designs for all five rings, of the shielding and remote handling 
requirements, and of the layout of the experimental areas. The de- 
sign of the tunnels and buildings will be finalized, various impact 
studies carried out, and international involvement pursued further. 


23901 (UCRL-JC—105664) Engineering systems designs tor 
a recirculating heavy ion induction accelerator. Newton, M.A.; 
Barnard, J.J.; Reginato, L.L.; Yu, S.S. Lawrence Livermore Na- 
tional Lab., CA (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910505-177: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013519. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recirculating heavy ion induction accelerators are being 
investigated as possible drivers for heavy ion fusion. Part of this in- 
vestigation has included the generation of a conceptual design for 
a recirculator system. This paper will describe the overall engineer- 
ing conceptual design of this recirculator, including discussions of 
the dipole magnet system, the superconducting quadrupole system 
and the beam acceleration system. Major engineering issues, eval- 
uation of feasibility, and cost tradeoffs of the complete recirculator 
system will be presented and discussed. 5 refs., 4 figs. 


23902 (UCRL-JC—105673) LIAM: A Linear Induction Accel- 
erator Model. Brand, H.; Caporaso, G.; Lager, D.; Coffield, F.; 
Chambers, F. Lawrence Livermore National Lab., CA (USA). May 
1991. 5p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA). DOE Contract W-7405- 
ENG-48. (CONF-910505-271: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013924. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

We have developed a flexible Linear Induction Accelerator Model 
(LIAM) to predict both beam centroid position and the beam enve- 
lope. LIAM requires on-axis magnetic profiles and is designed to 
easily handle overlapping fields from multiple elements. Currently, 
LIAM includes solenoids, dipole steering magnets, and accelerating 
gaps. Other magnetic elements can be easily incorporated into 
LIAM due to its object-oriented design. LIAM is written in the C 
programming language and computes fast enough on current work- 
stations to be used in the control room as a tuning and diagnostic 
aid. Combined with a non-linear least squares package, LIAM has 
been used to estimate beam energy at various locations within the 
ETA-ll accelerator. 5 refs., 1 fig. 
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Refer also to citation(s) 23867, 23877, 23878, 23880, 23887, 
23902, 24018, 24028, 24037, 24041, 24048, 24050, 24051, 24052, 
24096, 24104, 24128, 24156, 24161, 24171, 25431, 25434, 25435, 
25436, 25444 


23903 (ANL/CP—73084) Investigations of cumulative beam 
breakup in radio-frequency linacs. Bohn, C.L.; Delayen, J.R. Ar- 
gonne National Lab., IL (USA). [1991]. 13p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910123-30: OE/LASE '91: 4th Society of 
Photo-Optical Instrumentation Engineers (SPIE) international sym- 
posium, Los Angeles, CA (USA), 20-25 Jan 1991). Order Number 
DE91013355. Source: OSTI; NTIS; GPO Dep. 

An analytic model of cumulative beam breakup has been devel- 
oped which is applicable to both low-velocity ion and high-energy 
electron linear accelerators. The model includes arbitrary velocity, 
acceleration, focusing, initial conditions, beam-cavity resonances, 
and variable cavity geometry and spacing along the accelerator. 
Both the steady-state and transient displacements of the beam 
bunches are calculated. As examples, the solution is applied to 
hypothetical high-current ion accelerators comprised of supercon- 
ducting coaxial half-wave resonators. The steady-state transverse 
motion of particles comprising a longitudinal halo between bunches 
is also calculated, and effects of nonzero bunch length and 
arbitrary bunch shape are investigated. The role of focusing in con- 
trolling beam breakup is quantified for these cases. 20 refs., 1 fig. 


23904 (ANL/CP-73358) Beam breakup with longitudinal 
halo. Delayen, J.R.; Bohn, C.L. Argonne National Lab., IL (USA). 
[1991]. 3p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA). DOE Contract W-31109- 
ENG-38. (CONF-910505-288: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014010. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed an analytical model of cumulative beam 
breakup in linear accelerators that predicts the displacement of par- 
ticles between bunches. Beam breakup is assumed to be caused 
by a periodic current consisting of an infinite bunch train. The parti- 
cles in the halo do not contribute to the breakup but experience the 
deflecting fields and are displaced by them. Under certain circum- 
stances, the displacement of particles in the halo can be 
considerably larger than that of the bunches. This may have impor- 
tant consequences for the design of high-current cw accelerators 
where even a small flux of particles striking components of the ac- 
celerator cannot be tolerated because of activation. 11 refs., 2 figs. 


23905 (ANL/CP-—73376) Beam breakup with finite bunch 
length. Bohn, C.L.; Delayen, J.R. Argonne National Lab., IL (USA). 
[1991]. 4p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA). DOE Contract W-31109- 
ENG-38. (CONF-910505-312: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014456. Source: OSTI; NTIS; GPO Dep. 

Cumulative beam breakup in linear accelerators has been stud- 
ied extensively for the case of infinitely short bunches. While this 
model is appropriate for high energy accelerators, in high-current 
ion accelerators the bunch length can occupy a significant fraction 
of an rf period of the deflecting mode. A semi-analytic model has 
been developed to study and predict beam breakup in the case of 
nonzero bunch length and arbitrary bunch shape. Simulations of 
steady-state bunch distortion are presented, and the role of focus- 
ing in controlling beam breakup with bunches of nonzero length is 
illustrated. 4 refs., 3 figs. 


23906 (BNL-45356) The transverse damper system for 
RHIC. Xu, J.; Claus, J.; Raka, E.; Ruggiero, A.G.; Shea, T.J. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—237: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
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(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013889. Source: OSTI; NTIS; INIS; GPO Dep. 

If the beam is injected with errors Xc, X'c (OF Yc, y’c) with respect 
to the closed orbit or disturbed by transverse instabilities, it will ex- 
ecute coherent oscillations and will be diluted in betatron phase 
space within a time interval of about 1/Av turns, even if it is prop- 
erly matched to the focusing characteristics of the lattice, unless 
there is an effective damper system to prevent this. Here Av is the 
tune spread in the beam. Such a damper will not prevent dilution 
due to mismatches. Without such a damper the emittance of the 
beam will ultimately develop to a properly centered matched ellipse 
with an area « in phase space that is larger than that of the injected 
one €o which is also matched but off-centered by x- and x’c. 


23907 (BNL-45463) Transient analysis of the AGS-Booster 
ring dipole and quadrupole magnet system. Zhang, W.; Soukas, 
A.V.; Zhang, S.Y. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO2-76CH00016. (CONF-910505—185: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013589. Source: OSTI; NTIS; INIS; GPO Dep. 

A case study has been conducted for the quantitative analysis of 
the transmission line effects in the Brookhaven AGS Booster ring 
dipole and quadrupole magnet string. The Booster is a rapid cy- 
cling synchrotron (7.5 Hz) which is excited by multiphase rectifier 
power supplies. A computer model and a simulation program are 
developed to study the transient current response of the magnet 
string due to an applied step voltage. To damp out the staircase 
noise caused by wave reflection during the current ramp, external 
resistors will be added in parallel with each half dipole magnet and 
each quadrupole magnet. The system model simulation values are 
based on the actual magnet parameters, the magnet power supply 
bus system, and the proposed current ramping rate. The system 
simulation approach can be applied to a larger system as well, and 
will be briefly discussed. 5 refs., 7 figs. 


23908 (BNL-45513) Perturbation treatment of the longitu- 
dinal coupling impedance of a toroidal beam tube. Hahn, H.; 
Tepikian, S. Brookhaven National Lab., Upton, NY (USA). [1991]. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-—238: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013884. Source: OSTI; NTIS; INIS; GPO Dep. 

A simple analytical expression for the longitudinal coupling 
impedance of a toroidal beam tube below the resonance region 
has been derived by expanding the electromagnetic fields of the 
toroidal beam tube in a power series in curvature and substituting 
directly into Maxwell's equations. The resulting expression consists 
of the impedance of the straight beam pipe plus a correction terms 
due to the curvature. It has been verified that this result gives ex- 
cellent agreement to the exact solution below the first resonance. 5 
refs., 2 figs., 3 tabs. 


23909 (BNL—45514) Comparison between coasting and 
bunched beams on optimum stochastic cooling and signal 
suppression. Wei, J. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505-253: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013992. Source: OSTI; NTIS; INIS; GPO Dep. 
A comparison has been performed between coasting and 
bunched particle beams pertaining to the mechanism of stochastic 
cooling. In the case that particles occupy the entire sinusoidal rf 
bucket, the optimum cooling rate for the bunched beam is shown 
to be the same as that predicted from the coasting-beam theory 
using local particle density. However, in the case that particles oc- 
cupy only the center of the bucket, the optimum rate decreases in 
proportion to the ratio of the bunch area to the bucket area. Fur- 
thermore, it has been shown for both coasting and bunched beams 
that particle motion is stable upon signal suppression if the ampli- 
tude of the gain is less than twice the optimum value over the 
entire frequency bandwidth of the cooling system. 7 refs., 1 fig. 
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23910 (BNL-45515) Beam life-time with intrabeam scatter- 
ing and stochastic cooling. Wei, J.; Ruggiero, A.G. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505—266: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013977. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A transport equation has been derived in terms of the longitudi- 
nal action variable to describe the time evolution of the longitudinal 
density distribution of a bunched hadron beam in the presence of 
intrabeam scattering and stochastic cooling. A computer program 
has been developed to numerically solve this equation. Both beam 
loss and bunch-shape evolution have been investigated for the 
187Au7® beams during the 10-hour storage in the Relativistic 
Heavy lon Collider currently under construction at the Brookhaven 
National Laboratory. 9 refs., 1 fig. 


23911 (BNL-45516) First turn around strategy for RHIC. 
Milutinovic, J.; Ruggiero, A.G. Brookhaven National Lab., Upton, 
NY (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-910505-277: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013993. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present a strategy for achieving the so-called first turn 
around in RHIC. The strategy is based on the same method 
proposed to correct a distorted closed orbit in RHIC, i.e., on a gen- 
eralization of the local three-bump method. We found out that the 
method is very effective in passing the beam through a non-ideal, 
insufficiently known, machine. The perturbed lattice was generated 
by the code PATRIS, which was also adapted to control the newly 
developed software. In ten distributions of errors the software was 
capable of passing the beam through in 2-3 injection attempts, at 
full sextupole strength. It was also determined that once the beam 
makes the first turn around and all the correctors are energized, it 
stays in the machine for at least several hundred turns. 4 refs. 


23912 (BNL—45516-Rev.) First turn around strategy for 
RHIC: Revision. Milutinovic, J.; Ruggiero, A.G. Brookhaven 
National Lab., Upton, NY (USA). Jun 1991. 21p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(AD/RHIC—91). Order Number DE91015233. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present a strategy for achieving the so-called first turn 
around in RHIC. The strategy is based on the same method we 
had proposed to correct a distorted closed orbit in RHIC, i.e., on a 
generalization of the local three-bump method. We found out that 
the method is very effective in passing the beam through a non- 
ideal, insufficiently known, machine. We tested that software on ten 
different Gaussian distributions of dominant orbit distorting lattice 
impertections. The perturbed lattice was generated by the code 
PATRIS, which was also adapted to control the newly developed 
software. In all of the ten distributions the software was capable of 
passing the beam through in 2-3 injection attempts, at full sex- 
tupole strength. It was also determined that once the beam makes 
the first turn around and all the correctors are energized, it stays in 
the machine for at least several hundred turns that we had 
checked. The quality of the orbit, that was established in this way, 
was also found to be very good, i.e., the residual distortions at the 
places of large beta function were much less than one millimeter. 
With one or two monitors/correctors broken, the software estab- 
lished a first turn around without any extra difficulties. The quality 
of such orbit was, of course, somewhat degraded, especially 
around the broken devices. It was also observed that, in the pro- 
cess of actual closing, the beam develops free betatron oscillations 
in the amplitude range of 1-5 mm, which can be reduced either by 
changing the injection conditions to better match the actual closed 
orbit or by an appropriate damping device. The hardware proposed 
for RHIC is more than sufficient to meet the demands of the first 
turn controlling software. The maximum kick angle to be applied to 
the beam would require less than 2/3 of the corrector’s top strength 
even at the top magnetic rigidity Bp = 850 T-m, which means that 
the correctors will be performing an easy task at injection. 





23913 (BNL-45517) Beta functions in the presence of lin- 
ear coupling. Parzen, G. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910505-264: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013979. Source: OSTI; NTIS; INIS; 
GPO Dep. 

One effect of random skew quadrupole field errors is to perturb 
the 6-functions. This effect may be large in proton accelerators us- 
ing superconducting magnets, because of the relatively large 
random skew quadrupole field errors that are expected in these 
magnets. The effect is also increased by the required insertions in 
proton colliders which generate large §-functions in the insertion 
region. This effect has been studied in the RHIC accelerator (the 
Relativistic Heavy lon Collider proposed at Brookhaven National 
Laboratory). For RHIC, large changes in the §-functions were 
found, as large as 100 % increase in the the G-function in one 
worse case. An analytic result has been found for the changes in 
the beta functions caused by the random a,. This result indicates 
that the important harmonics of a, that need to be controlled are 
the harmonics near vx + vy. This has been verified in computer 
studies. The random a, will also generate a large tune splitting in 
RHIC. The analytic result indicates that the correction of the tune 
splitting will also correct a large part of the errors in the beta func- 
tions. This has been shown computer studies. The a, correction 
system that has been developed to correct the tune splitting in 
RHIC appears able to correct most of the error in the beta function. 
4 refs., 2 tabs. 


23914 (BNL-—45518) Tune splitting in the presence of linear 
coupling. Parzen, G. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO2-76CH00016. (CONF-910505-—270: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013973. Source: OSTI; NTIS; INIS; GPO Dep. 

The presence of random skew quadrupole field errors will couple 
the x and y motions. The x and y motions are then each given by 
the sum of 2 normal modes with the tunes v, and v2, which may 
differ appreciably from v, and vy, the unperturbed tunes. This is of- 
ten called tune splitting since |v; — v2| is usually larger than |v, — 
Vvy|. This tune splitting may be large in proton accelerators using 
superconducting magnets, because of the relatively large random 
skew quadrupole field errors that are expected in these magnets. 
This effect is also increased by the required insertions in proton 
colliders which generate large 6-functions in the insertion region. 
This tune splitting has been studied in the RHIC accelerator. For 
RHIC, a tune splitting as large as 0.2 was found in one worse 
case. A correction system has been developed for correcting this 
large tune splitting which uses two families of skew quadrupole 
correctors. It has been found that this correction system corrects 
most of the large tune splitting, but a residual tune splitting remains 
that is still appreciable. This paper discusses the corrections to this 
residual time. 


23915 (BNL—45519) Dynamic aperture effects due to linear 
coupling. Parzen, G. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505-265: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013978. Source: OSTI; NTIS; INIS; GPO Dep. 
The coupling introduced by the random a, can produce consid- 
erable distortion of the betatron motion. For a given initial xo, Xo’, 
Yo, Yo’, the maximum x and the maximum y for the subsequent 
motion can be considerably larger when coupling is present. The 
maximum x and y can be used as a measure of the betatron 
distortion. One effect of this betatron distortion shows up in the dy- 
namic aperture, in a loss in the stability limit, Ag,, found by 
tracking. The betatron distortion causes the particle to move further 
out in the magnets, where it sees stronger non-linear fields. Previ- 
ous tracking showed a loss in Ag, due to random a, and by. It was 
noticed then that the loss in Ag, was associated with a betatron 
motion distortion which was primarily a linear effect. For a given 
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initial x, x’, y, y’ the Xmax and ymax in the high-B magnets were 
considerably larger for those random a, distributions which pro- 
duced the smaller Ag,. The studies described in this report show 
that the stability limit, Ag,, depends on the starting location around 
the ring. This variation in Ag, around the ring can be correlated 
with the variation in the betatron distortion for particles starting at 
different places around the ring. It is proposed that the average of 
the Ag, found by starting at each of the QF, the focusing 
quadrupoles in the arcs, can be taken as a measure of the dy- 
namic aperture. It is found that the average Ag, is reduced by 
about 15% by the random a, multipoles expected in RHIC. 


23916 (BNL-45520) Aperture determination by long term 
and multiparticle tracking. Dell, G.F.; Parzen, G. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910505-236: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013801. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Apertures determined by long term tracking for 10° turns at 6* = 
2m and 6m and tracking of 100 particles for 1000 turns at 6* = 2m 
are reported. The multiparticle results are consistent with aperture 
determined from 10® turn runs. Finally, the 10® turn results are ex- 
trapolated to 3 x 10° turns to obtain an estimate of the aperture for 
which particles survive for 10 hours in RHIC. 2 refs., 5 figs., 1 tab. 


23917 (BNL-45522) Beam-beam interaction and high order 
resonances. Tepikian, S.; Lee, S.Y. Brookhaven National Lab., 
Upton, NY (USA). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-910505-279: 
1991 Institute of Electrical and Electronics Engineers. (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014034. Source: OSTI; NTIS; 
INIS; GPO Dep. 

There is experimental evidence from SPS, that very high order 
resonances (an order > 10) can cause particle loss during the 
beam- beam interaction. These particle loss during the beam-beam 
interaction. These results can be simulated by tracking a single 
particle against a round beam. If the round beam has an rms size 
of o and the particle's initial amplitude is 2c then no effects are ob- 
served due to high order resonances. However, if the particle's 
initial amplitude is 5c the beam-beam 16th order resonances are 
strong. Furthermore, if we add tune modulation (i.e. power supply 
ripple) then the 5c particle’s motion becomes chaotic (when it is 
near a 16th order resonance) and can result in particle loss. This is 
in agreement with the beam-beam experiments performed at SPS. 
Implications on RHIC and SSC will be discussed. 9 refs., 4 figs. 


23918 (BNL-45523) Analytic closed orbit analysis tor RHIC 
insertion. Lee, S.Y. (indiana Univ., Bloomington, IN (USA). Dept. 
of Physics); Tepikian, S. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-910505-363: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91015232. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Analytic closed orbit analysis is performed to evaluate the toler- 
ance of quadrupole misalignment and dipole errors (bp,a9) in the 
RHIC insertion. Sensitivity coefficients of these errors are tabulated 
for different 6° values. Using these sensitivity tables, we found that 
the power supplies ripple of 10-* can cause closed orbit motion of 
0.05 mm at the IP in comparison with the rms beam size of 0.3 
mm. It is desirable to have the power supply ripple less than 10-5. 
2 refs., 1 fig., 2 tabs. 


23919 (BNL-45642) On dynamic a re. Parsa, Z. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-328: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014790. Source: OSTI; NTIS; INIS; GPO Dep. 

Nonlinear perturbation can alter the beam behavior in dynamical 
systems. For example, nonlinear fields due to sextupoles or 
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octupoles can perturb the motion of the beam of particles in accel- 
erators. If the perturbation is increased, at some point, the motion 
of the beam become unstable and chaotic. In the Superconducting 
Super Collider (SSC) a proton would interact 101? times (in ~10 
revolutions) with the local nonlinear magnetic fields which can 
cause the deviations, of the beams from the designed orbit, and 
lead to loss of particles. We present an analytical method to study 
the beam stability in large accelerators such as SSC, (and an alter- 
nate to using “kick” approximation (particle tracking) over large time 
intervals). This includes stability factor “f’ which determines the 
convergence of the superconvergent perturbation theory, and the 
behavior of the system, e.g., stable if f > 1, and unstable if f < 1. 
The critical point where the system makes the transition from sta- 
ble (f > 1) to chaotic (f < 1) behavior corresponds to f = 1, the 
point at which the size of the beam is defined as the dynamic 
aperture in accelerators. 10 refs. 


23920 (BNL-46131) Uniform beam distributions using oc- 
tupoles. Tsoupas, N. (Brookhaven National Lab., Upton, NY 
(USA)); Lankshear, R.; Snead, C.L. Jr.; Ward, T.E.; Zucker, M.; 
Enge, H.A. Brookhaven National Lab., Upton, NY (USA). [1991]. 
3p. Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910505-291: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91014033. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Gaussian beam profile of the BNL 200 MeV H~- Linac beam 
at the Radiation Effects Facility target location was transformed into 
a rectangular profile with almost uniform distribution by placing two 
octupole magnetic elements at particular locations along the beam 
line. Experimental results of the beam profile projection in the 
horizontal and vertical planes, with and without octupoles, are pre- 
sented and compared with third order calculations. 7 refs., 3 figs. 


23921 (BNL-46170) Correlation of beam loss to residual 
activation in the AGS. Brown, K.A. Brookhaven National Lab., 
Upton, NY (USA). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-910505-246: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013805. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Studies of beam loss and activation at the AGS have provided a 
better understanding of measurements of beam loss and how they 
may be used to predict activation. Studies have been done in 
which first order correlations have been made between measured 
beam losses on the distributed ionization chamber system in the 
AGS and the health physics recorded residual activation. These 
studies have provided important insight into the ionization chamber 
system, its limitations, and its usefulness in the prediction of activa- 
tion based on monitored beam loss. In recent years the AGS has 
run high intensity protons primarily for rare known decay experi- 
ments. In this mode of running the AGS typically accelerates beam 
from an injection momentum of 0.644 GeV/c up to a slow extracted 
beam (SEB) momentum of 24.2 GeV/c. The beam intensities are 
on the order of 4.5 x 10'° protons per AGS cycle at injection to as 
high as 1.9 x 10° protons per AGS cycle at extraction. Residual 
activation varies around the AGS ring from the order of 5 mR/hour 
to levels of the order at 5 R/hour. The highest levels occur around 
the AGS beam catcher and the extraction equipment. 7 refs., 3 
figs., 2 tabs. 


23922 (BNL-46175) Diagnosis and cure of a transverse in- 
stability in the NSLS VUV ring. Rose, J. (Grumman Coprp., 
Bethpage, NY (USA). Space Systems Div.); Biscardi, R.; Broome, 
W.; D’Alsace, R.; Keane, J.; Wang, J.M. Brookhaven National Lab., 
Upton, NY (USA). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-910505—218: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013792. Source: OSTI; NTIS; 
GPO Dep. 

A beam instability occurred as a function of cavity tuner position, 
restricting the operating range of the tuner and requiring the cavity 
to operate at an elevated temperature to compensate. The cavity 
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mode responsible for the instability was diagnosed and subse- 
quently damped with a tuned probe terminated in 50 Q. The 
instability was cured, and has not been observed up to the design 
current of 1 ampere stored beam. 1 ref., 4 figs., 2 tabs. 


23923 (BNL—46180) Lattice properties of the Phase | BNL 
x-ray lithography source obtained from fits to magnetic meae- 
surement data. Blumberg, L.N. (Brookhaven National Lab., Upton, 
NY (USA)); Murphy, J.B.; Reusch, M.F. Brookhaven National Lab., 
Upton, NY (USA). [1991]. 3p. Sponsored by Department of De- 
fense, Washington, DC (USA). DOE Contract ACO2-76CH00016. 
(CONF-910505—231: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013861. 
Source: OSTI; NTIS; GPO Dep. 

The orbit, tune, chromaticity and 6 values for the Phase 1 XLS 
ring were computed by numerical integration of equations of motion 
using fields obtained from the coefficients of the 3-dimensional 
solution of Laplace’s Equation evaluated by fits to magnetic mea- 
surements. The results are in good agreement with available data. 
The method has been extended to higher order fits of TOSCA gen- 
erated fields in planes normal to the reference axis using the coil 
configuration proposed for the Superconducting X-Ray Lithography 
Source. Agreement with results from numerical integration through 
fields given directly by TOSCA is excellent. The formulation of the 
normal multipole expansion presented by Brown and Servranckx 
has been extended to include skew multipole terms. The method 
appears appropriate for analysis of magnetic measurements of the 
SXLS. 8 refs. , 2 figs., 2 tabs. 


23924 (BNL-46181) Reduction of undulator radiation and 
FEL small gain due to wiggler errors. Friedman, A. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505—165: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013534. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A deterministic approach is taken to study the effect of errors in 
the wiggler magnet field on the spontaneous emission and the gain 
of Free Electron Lasers. A 3D formulation is used to derive the re- 
duction in spontaneous emission due to changes in the time of 
flight of the electrons. A generalization of Madey’s theorem to 3D is 
then used to calculate the reduction in the FEL small gain. 6 refs. 


23925 (BNL-46190) The Brookhaven ATF low-emittance 
beam line. Wang, X.J. (California Univ., Los Angeles, CA (USA). 
Center for Advanced Accelerators Physics); Kirk, H.G. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505—327: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014791. 
Source: OSTI; NTIS; INIS; GPO Dep. 

One component of the experimental program at the Brookhaven 
Accelerator Test Facility (ATF) consists of a class of experiments 
which will study the acceleration of electrons through micron-size 
structures which are exposed in coincidence to a 100 GW CO, 
laser beam. These experiments require the development and con- 
trol of an electron beam with geometric emittances on the order of 
10-'° m-rad and intensities on the order of 10° electrons. In this 
paper, we describe the strategies for producing such beams and 
the effects of high-order aberrations. Particle tracking results are 
presented for the final-focus system. 9 refs., 6 figs., 2 tabs. 


23926 (FNAL/C—91/110) Tune modulated beam-beam reso- 
nances in the Tevatron. Saritepe, S.; Peggs, S. Fermi National 
Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910505—326: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014841. 
Source: OSTI; NTIS; INIS; GPO Dep. 

During the 88-89 Tevatron collider run, 6 antiproton bunches 
were colliding head-on with 6 proton bunches at 12 crossing points 
symetrically distributed around the ring. Typical intensities were 7 





x 10'° and 2.5 x 10'° particles per bunch for protons and antipro- 
tons respectively. The normalized transverse proton emittance 
(95% definition) was typically 25 « mm-mr on both planes and the 
antiproton transverse emittance was typically 18 2 mm-mr. The 
working point (unshifted horizontal and vertical tunes) was near 
19.41. Given the working point and typical tune spreads of about 
0.024, it is unavoidable that the 12th order resonance will affect 
some of the antiprotons. This resonance was certainly felt by the a 
> 2c particles in the 88-89 run when proton and antiproton emit- 
tances were equal. The situation improved when the proton 
emittance was increased. In this paper, we determine the range of 
critical resonances by applying the analytic theory of tune- 
modulated beam-beam resonances to the 88-89 run and to the 
main injector upgrade scenario. The analytic theory neglects long- 
range tune shifts and resonances. 3 refs., 4 figs. 


23927 (FNAL/C—91-131) Application of a new scheme for 
passing through transition energy to the Fermilab Main Ring 
and Main Injector. MacLachlan, J.A.; Griffin, J.E. Fermi National 
Accelerator Lab., Batavia, IL (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910505-187: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013675. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the vicinity of the transition energy of an ion synchrotron the 
longitudinal oscillation frequency drops and the motion becomes 
non- adiabatic; the result is emittance dilution. Furthermore, be- 
cause the synchrotron oscillation is too slow to average particle 
energy gain, particles off the synchronous phase get to much or 
too little acceleration depending whether they lead or lag; there- 
fore, momentum spread is increased. In this regime of rf focusing 
degrades beam quality. Directly J. Griffin has proposed eliminating 
the rf focusing near transition by flattening the rf waveform with a 
second or third harmonic component. The rf is phased so that all 
particles in the bunch are accelerated by the flattened portion, re- 
ceiving just the acceleration required by the magnet cycle. We will 
show by concrete examples related to the Fermilab Main Ring 
(MR) and Main Injector (Ml) that one can eliminate rf focusing suffi- 
ciently long before and after transition to reduce the maximum 
momentum spread and emmitance growth significantly. Addition- 
ally, the bunch has its maximum phase spread at transition so that 
the peak current and resulting microwave instability is mitigated, 
and the bunch above transition becomes a satisfactory match to an 
accelerating bucket. 


23928 (FNAL/C—91/132) Realistic modeling of microwave 
instability effects on the evolution of the beam energy-phase 
distribution in proton synchrotrons. MacLachian, J.A. Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
76CH03000. (CONF-910505—289: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014147. Source: OSTI; NTIS; INIS; GPO Dep. 

Either bunched or coasting beam in a synchrotron may exhibit 
microwave instability of the momentum spread is small. A useful 
physical picture is that beam particles are captured in buckets gen- 
erated by the beam image current flowing in the longitudinal 
coupling impedance. Qualitatively, trapping and auto-deceleration 
occur when the height of the buckets exceed the FWHM energy 
spread of the beam. Microwave instability implies in addition that 
the coupling impedance is largest at several times the rf frequency 
and that the decay of the wakefield is fast enough that bunches do 
not affect each other. The parameters used in this paper are influ- 
enced by the Fermilab Main Ring and design of the Main Injector. 
The numerical modeling uses standard features of the code ESME. 
In most of the reported simulations 2 - 10* macroparticles and 32 
values of n separated by 1113 provide the current spectrum. Mi- 
crowave instability may be an intensity limitation during parts of the 
acceleration cycle where the beam is debunched or loosely 
bunched, perhaps at injection or high duty factor extraction. Proba- 
bly of more general importance is the time near transition when the 
spread in circulation frequency is sharply reduced, i.e., when n = 
0. Concrete examples are given in this report. 


43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, and lon Optics 


23929 (FNAL/C—91/140) Prospects for tunes near the inte- 
ger at the Fermilab PBAR-P Collider. Siergiej, D.: Ankenbrandt, 
C.; Finley, D.; Goderre, G.; Johnson, R.P.; Zhang, P. Fermi 
National Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Spon- 
sored by USDOE. Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910505—284: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014078. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of experiments with the Tevatron collider has been 
made which has a goal the operation of the machine with betatron 
tunes near 19.05. Experiments near the integer working point are 
described, including closed orbit control, and emittance growth due 
to power supply noise. Results from a pbar-p store with large pbar 
tunes shifts and tunes near the integer are described. 4 refs., 3 
figs. 


23930 (FNAL/C—91/144) Visualization of wake fields. Har- 
foush, F.; Jurgens, T. Fermi National Accelerator Lab., Batavia, IL 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH03000. (CONF-910505—360: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91015130. Source: OSTI; NTIS; 
GPO Dep. 

Rapid advancements in computing capability, such as supercom- 
puters, are enabling scientists and engineers to use numerical 
modeling tools to analyze large scale problems of volumetric com- 
plexity never considered before, and which are impossible to solve 
analytically. The Finite Difference Time Domain method (FDTD) is 
widely used to model different electromagnetic interaction 
problems. The large amount of information obtained from 3-D sim- 
ulations makes global data analysis difficult. Visualization allows 
this analysis to be done in a more efficient manner. This technique 
is implemented here, using the FDTD code. For this purpose, we 
have generated a short video to observe the 3-D time evolution of 
the wake fields, as a beam travelling in a cylindrical pipe encoun- 
ters two structures: a cylindrically shaped pillbox cavity with and 
without parallel flat plates. 6 refs., 2 figs., 2 tabs. 


23931 (FNAL/C-91/145) Contormal FDTD modeling wake 
fields. Jurgens, T.; Harfoush, F. Fermi National Accelerator Lab., 
Batavia, IL (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
910505-359: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(United States), 6-9 May 1991). Order Number DE91015129. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Many computer codes have been written to model wake fields. 
Here we describe the use of the Conformal Finite Difference Time 
Domain (CFDTD) method to model the wake fields generated by a 
rigid beam traveling through various accelerating structures. The 
non- cylindrical symmetry of some of the problems considered here 
requires the use of a three dimensional code. In traditional FDTD 
codes, curved surfaces are approximated by rectangular steps. 
The errors introduced in wake field calculations by such an approx- 
imation can be reduced by increasing the mesh size, therefore 
increasing the cost of computing. Another approach, validated 
here, deforms Ampere and Faraday contours near a media inter- 
face so as to conform to the interface. These improvements of the 
FDTD method resul in better accuracy of the fields at asymptoti- 
cally no computational cost. This method is also capable of 
modeling thin wires as found in beam profile monitors, and slots 
and cracks as found in resistive wall motions. 4 refs., 5 figs. 


23932 (FNAL/C-91/156) Modification of the horizontal dis- 
persion in the Fermilab Main Ring with additional 
quadrupoles. Trbojevic, D.; Kourbanis, |.; Ankenbrandt, C. Fermi 
National Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910505-331: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014837. Source: OSTI; NTIS; INIS; GPO Dep. 

In the normal Main Ring lattice, the horizontal dispersion in- 
cludes a dispersion “wave” which peaks at 6.2 meters because the 
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horizontal dispersion of the arcs is not matched into the straight 
sections. Six additional small quadrupoles have been installed. one 
in each sector, and powered at low energies (up to 30 GeV) in or- 
der to reduce the amplitude of the dispersion wave. The maxima of 
the dispersion function were thereby reduced to less than 4.7 me- 
ters, thus improving the momentum acceptance of the Main Ring. 
Measurements of the modified dispersion function agree well with 
the expected values. 3 refs., 5 figs. 


23933 (FNAL/C-$1/158) Resonance seeding of stability 
boundaries in two and four dimensions. Michelotti, L. Fermi 
National Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910505—358: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91015128. Source: OSTI; NTIS; INIS; GPO Dep. 

“Resonance seeding” refers to the hypothesis that the stochastic 
layer delineating the dynamic aperture of a Hamiltonian system 
grows out of separatrices generated by a very low order reso- 
nances. This is a physics hypothesis and should not be interpreted 
as arising from any particular technique for writing perturbative ex- 
pansions, such as the ones developed by Deprit, Dragt, or Forest. 
Although analytic representations of the resonances are indeed ob- 
tained via perturbation theory, existence of the separatrices and 
the validity (or otherwise) for resonance seeding are separate from 
it. We shall describe some of the evidence supporting this idea in 
two and four dimensions. 


23934 (FNAL/C-91/159) C++ objects for beam physics. 
Michelotti, L. Fermi National Accelerator Lab., Batavia, IL (USA). 
Jun 1991. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH03000. (CONF-910505—361: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91015131. Source: OSTI; NTIS; INIS; GPO Dep. 
We shall describe in this paper few C++ classes and applications 


that have been written recently at Fermilab for problems in acceler- 
ator physics. 


23935 (IFVE-OLU-90-40) To acceleration and focusing the- 
ory in RF quadrupoles. Budanov, Yu.A. Gosudarstvennyj Komitet 
po lIspol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). 
Inst. Fiziki Vysokikh Ehnergij. 1990. 16p. (In Russian). Order Num- 
ber DE91638997. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Zh. Tekh. Fiz. 

The questions of particle dynamics in accelerators with space- 
periodic RFQ focusing using the z-type standing wave are 
considered. The formation of accelerating efficiency on the axis of 
the multielectrodes with arbitrary number of intermediate electrodes 
is treated. The efficiency vector sum rule for separated gaps is ob- 
tained. The main expressions for transverse motion stability are 
obtained for arbitrary focusing channels. Concrete formulae for the 
characteristic value of motion equations with FD and FFDD focus- 
ing are given. The comparison of the expressions obtained with 
numerical calculations is proposed. 11 refs.; 3 figs. 


23936 (IYaF-90-14) Nonlinear coherent beam-beam oscilla- 
tions in the rigid bunch model. Dikansky, N.; Pestrikov, D. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1990. 24p. Order 
Number DE91639001. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the rigid bunch model coherent oscilla- 
tions of strong-strong colliding bunches are described by equations 
which are specific for the weak-strong beam case. In this paper 
some predictions of the model for properties of nonlinear coherent 
oscillations as well as for associated limitations of the luminosity 
are discussed. 14 refs.; 6 figs. 


23937 (lYaF-90-16) Dynamical chaos and beam-beam 
models. Izrailev, F.M. AN SSSR, Novosibirsk (USSR). Inst. Yader- 
noj Fiziki. 1990. 20p. Order Number DE91639002. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Some aspects of the nonlinear dynamics of beam-beam interac- 
tion for simple one-dimensional and two-dimensional models of 
round and flat beams are discussed. The main attention is paid to 
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the stochasticity threshold due to the overlapping of nonlinear reso- 
nances. The peculiarities of a round beam are investigated in view 
of using the round beams in storage rings to get high luminosity. 
16 refs.; 7 figs. 


23938 (lYaF-90-41) Radiative increase of beam emittance 
in the final lense of a linear collider. Vsevolozhskaya, T.A. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1990. 9p. (In 
Russian). Order Number DE91639003. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Increase of electron beam cross emittance due to quantum fluc- 
tuations of synchrotron radiation in rectangular focusing elements 
is considered. The general expression for emittance increase and 
its analysis for a plane beam with size ratio x>>y in final 
quadrupole of a linear collider is presented. Emittance Ey in this 
case is increased exponentially with the factor const (E,/ 
26ox)?/*Boy* determined by values of 6-functions in the place of 
colliding and by the emittance by a with the constant depending on 
energy as E® and being of an order of 10°m? at E-1 TeV for focus- 
ing by y close to quarter-wave or more. 2 refs.; 1 fig. 


23939 (JINR—9-89-487) The eftect of sexpolar fields on be- 
tatron tune spread. Mikhajlov, V.A.; Shechepunov, V.A. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
23p. (In Russian). Order Number DE91635626. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effect of right and sexpolar fields on betatron tune spread in 
synchrotrons are investigated by means of the second order ap- 
proximation of an averaging method. Closed orbit distortions and 
beam momentum spread are taken into account. This analysis dis- 
plays the dependence of tunes both on amplitudes of betatran 
oscillation and amplitudes and phases of the closed orbit harmon- 
ics. The square dependences of tunes (on momentum) are also 
developed and corrections are made to take into account the 
sagitta in the dipole magnets. The developed ratios are used to 
calculate the tune spread of the JINR nuclotron. 13 refs.; 4 figs. 


23940 (JINR-R-9-89-613) Formation and acceleration of 
high-current hallow electron beam in a modified linear induc 
tion accelerator section. Arkhipov, O.V.; Bobyleva, L.V.; 
Kazacha, V.I.; Konnov, G.I.; Krasnykh, A.K.; Kuznetsov, |.V.; Nikit- 
skij, A.Yu.; Perel’shtejn, Eh.A.; Sidorov, A.i. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. 9p. (in Russian). Order Number 
DE91639011. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is devoted to the questions of linear induction acceler- 
ator (LIA) creation that is intended for carrying out experiments on 
generation of powerful RF radiation. Results obtained under further 
perfecting LIA LUEhK-20 systems are considered. Because of in- 
creasing modulator power ~ 1.5 times (to 7.5 GW) applying of 
matching devices and using of screens for permalloy cores the to- 
tal section voltage was increased from 0.8 MV to 1.7-1.8 MV with 
the beam current equal to 1.3-1.5 kA. The duration of voltage 
pulse plateau is equal to 60 ns. The peak beam power is 2 GW; 
the largest electric field strength under the operation is 10 kV/cm. 
The electron source characteristic properties are considered and 
applied methods are discussed. 6 refs.; 11 figs. 


23941 (JINR-R-9-89-717) Calculation of the longitudinal 
acceptance of the 50 MeV track microtron. Kuzmiak, M.; Janik, 
J. Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 10p. (in 
Russian). Order Number DE91635623. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the Czech. J. Phys. 

The algorithm for analysing a longitudinal motion and calculation 
phase trajectory in racetrack microtron with small injection energy 
and small energy gain per turn is described. A longitudinal accep- 
tance is calculated. 7 refs.; 9 figs.; 2 tabs. 


23942 (JINR-R—11-88-904) The averaged equations of beta- 
tron resonances in the second approximation using the 
Krylov-Bogolyubov method. Amirkhanov, I.V.; Zhidkov, E.P.; 
Zhidkova, |.E.; Mikhajlov, V.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation. 
1988. 27p. (In Russian). Order Number DE91639009. Source: 
OSTI; NTIS (US Sales Only); INIS. 





The averaged equations for model of the betatron oscillations in 
the vicinity of 14 resonances for JINR nuclotron are presented. The 
Krylov-Bogolyubov averaging method in the second approximation 
is used. The symbolic programs generated by means of the 
REDUCE-3.2 analytical system are applied. 6 refs. 


23943 (JINR-R—11-89-471) The averaging equations of 
betatron oscillations in the vicinity of coupling difference res- 
onance in the second approximation of Krylov-Bogolyubov 
method. Amirkhanov, |.V.; Zhidkov, E.P.; Zhidkova, |.E.; Mikhajlov, 
V.A. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation. 1989. 20p. (In Russian). Order 
Number DE91639010. Source: OSTI; NTIS (US Sales Only); INIS. 

The averaging equations of betatron oscillations in the vicinity of 
the coupling defference resonance vz - v~ = 0 for the JINR nu- 
clotron in the second approximation of the Krylov-Bogolyubov 
method with the help of the REDUCE-3.2 analytical system are 
generated. The sufficient conditions for the existence of stable 
solutions and the solutions in the first and in the second approxi- 
mations are produced. 9 refs. 


23944 (KEK-90-19) Comments on crystal accelerators at 
KEK light sources. Newberger, B. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jan 1991. 11p. Order Number 
DE91508199. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider several concepts which have been proposed for 
particle acceleration in crystalline solids in terms of proof-of- 
principle experiments using available sources of light from the VUV 
to X-ray. Direct evidence of acceleration does not appear to be 
observable but in some cases it may be possible to infer the pres- 
ence of the waves which can provide a gradient. (author). 


23945 (LA-11857-C, pp. 99-102) ELBA-A three-dimensional 
particle simulation code. Joyce, G. (Naval Research Lab., Wash- 
ington, DC (USA)); Krall, J.; Slinker, S. Los Alamos National Lab., 
NM (USA). Jul 1990. (CONF-800163—: Conference on computer 
codes and the linear accelerator community, Los Alamos, NM 
(USA), 22-25 Jan 1990). In Proceedings of the conference on com- 
puter codes and the linear accelerator community. 531p. Source: 
NTIS, PC A22/MF A01. 

The study of the interaction of relativistic electron beams with 
plasmas and with external magnetic field configurations has re- 
quired the development of sophisticated particle simulation codes. 
The authors developed the FRIEZR’ code to look at axisymmetric 
problems of beam propagation in the lon Focus Regime (IFR). A 
number of investigations were made using the models integrated 
into that code. They are now progressing to the study of three- 
dimensional phenomena associated with beam _ propagation 
through diffuse plasmas and with beam transport in compact accel- 
erators. The authors have developed a three-dimensional code, 
ELBA, to investigate the physics of some of these phenomena. 
The ELBA code is based largely on FRIEZR with the addition of 
three-dimensional electromagnetic fields. It is formulated in the 
(r,6,C=ct-z) coordinate system, has fully relativistic beam and 
plasma particles, and is fully electromagnetic. In addition, they 
have included the capability of simulating the transport of particle 
beams around bends in the limit of a large radius of curvature. The 
latter formulation is based on a mapping scheme developed by 
Alex Friedman*. The mapping algorithm does not depend on the 
radius of curvature, but the electromagnetic fields include an ex- 
pansion to first order in the inverse aspect ratio of the simulation 
waveguide radius to the radius of curvature. 


23946 (LA-11857-C, pp. 157-169) New BEDLAM [BEam Dy- 
namics for Linear Accelerators by Moments]. Lysenko, W.P. 
(Los Alamos National Lab., NM (USA)); Channell, P.J. Los Alamos 
National Lab., NM (USA). Jul 1990. (CONF-900163—: Conference 
on computer codes and the linear accelerator community, Los 
Alamos, NM (USA), 22-25 Jan 1990). In Proceedings of the confer- 
ence on computer codes and the linear accelerator community. 
531p. Source: NTIS, PC A22/MF A01. 

BEDLAM (BEam Dynamics for Linear Accelerators by Moments) 
is .a 3-D code that simulates bunched ion beams in linear accelera- 
tors and beamlines. The BEDLAM beam is described by moments 
of the phase-space distribution, and the evolution of these mo- 
ments is what is computed. In this approach, the beam, the 
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external focusing forces, and the space-charge forces are all de- 
scribed consistently to the same order of accuracy. The present 
version of BEDLAM includes moments up to fourth order (equiva- 
lent to a third-order conventional optics code), just as in the 
previous version. The new features are an improved space-charge 
model and the use of a Lie-Poisson integrator, which provides the 
code the stability that symplectic integrators give to particle codes. 


23947 (LA-11857-C, pp. 341-351) Numerical simulations of 
beam dynamics in the spiral line induction accelerator using 
ELBA. Krall, J. (Naval Research Lab., Washington, DC (USA)); 
Joyce, G. Los Alamos National Lab., NM (USA). Jul 1990. (CONF- 
900163-: Conference on computer codes and the linear 
accelerator community, Los Alamos, NM (USA), 22-25 Jan 1990). 
In Proceedings of the conference on computer codes and the lin- 
ear accelerator community. 531p. Source: NTIS, PC A22/MF A01. 

The ELBA 3-D particle code is used to simulate transport of a 
multikiloampere beam through the strong focusing fields of the spi- 
ral line induction accelerator. These fields consist of rotating 
quadrupole and axial guide magnetic fields. Emittance growth as- 
sociated with transitions into and out of the strong focus sing 
section of the beam line is measured and discussed. Also simu- 
lated is the electromagnetic three-wave instability, which results 
from an interaction between the beam motion in the external mag- 
netic fields and the TE,; mode of the drift tube in which the beam 
propagates. Numerical issues, including the generation of matched 
beam equilibria in these external fields, are discussed. 


23948 (LA-11857-C, pp. 369-376) Space charge models and 
PATH. Wald, H.B. (McDonnell Douglas Missile Systems Co., St. 
Louis, MO (USA)). Los Alamos National Lab., NM (USA). Jul 1990. 
(CONF-900163—: Conference on computer codes and the linear 
accelerator community, Los Alamos, NM (USA), 22-25 Jan 1990). 
In Proceedings of the conference on computer codes and the lin- 
ear accelerator community. 531p. Source: NTIS, PC A22/MF A01. 

The ‘PATH’ codes are used to design magnetic optics subsys- 
tems for neutral particle beam systems. They include a 2-1/2D and 
three 3-D space charge models, two of which have recently been 
added. This paper describes the 3-D models and reports on pre- 
liminary benchmark studies in which these models are checked for 
stability as the cloud size is varied and for consistency with each 
other. Differences between the models are investigated and the 
computer time requirements for running these models are estab- 
lished. 


23949 (LA-11857-C, pp. 405-408) PARMILA documentation. 
Merson, J.L. (Los Alamos National Lab., NM (USA)). Los Alamos 
National Lab., NM (USA). Jul 1990. (CONF-900163—: Conference 
on computer codes and the linear accelerator community, Los 
Alamos, NM (USA), 22-25 Jan 1990). In Proceedings of the confer- 
ence on computer codes and the linear accelerator community. 
531p. Source: NTIS, PC A22/MF A01. 

The Los Alamos National Laboratory has produced a new man- 
ual for the program PARMILA. This paper is about that manual and 
includes only a small amount of material on the code itself. The 
manual is both a users and reference manual and will be of help to 
a programmer who needs to modify the code, though perhaps not 
as much help as would be desired. PARMILA has been in use for 
more than 20 years. It is widely used and there are many versions. 
The name PARMILA is an acronym for Phase And Radial Motion 
In Linear Accelerators, (or, more recently, ... in lon Linear Acceler- 
ators). The code is a drift-tube linac ion beam dynamics code and 
does multiparticle simulations. A very good description of one ver- 
sion of the code was given in 1988 by G.P. Boicourt, coauthor of 
the manual being described. Here the author will briefly describe 
the codes functions, referring the reader to the earlier report for 
further detail. This paper provides a description of a users and ref- 
erence manual for the AT-6 version of the code PARMILA. 


23950 (LA-11857-C, pp. 409-422) Aberrations of electro 
static lenses consisting of rotationally-symmetric electrodes. 
Troetscher, J. (Universitaet Giessen (West Germany)); Nestle, H.; 
Wolinik, H. Los Alamos National Lab., NM (USA). Jul 1990. 
(CONF-900163—: Conference on r codes and the linear 
accelerator community, Los Alamos, NM (USA), 22-25 Jan 1990). 
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In Proceedings of the conference on computer codes and the lin- 
ear accelerator community. 531p. Source: NTIS, PC A22/MF A01. 

To determine the aberrations of electrostatic lenses consisting of 
rotationally-symmetric electrodes the electrostatic potential is calcu- 
lated as well as equivalent charges on the electrodes. From these 
charges the potential on the axis of symmetry is determined accu- 
rately by a proper summation over all charges and from this the 
potential close to the axis of symmetry. Tracking an arbitrary parti- 
cle through this potential distribution using differential algebra a 
corresponding transfer matrix is determined. 


23951 (LA-11857-C, pp. 431-441) TRIBO, a program to de- 
termine high-order properties of intense ion beams. Hartmann, 
B. (Universitaet Giessen (West Germany)); Wollinik, H.; Berz, M. 
Los Alamos National Lab., NM (USA). Jul 1990. (CONF-900163-: 
Conference on computer codes and the linear accelerator commu- 
nity, Los Alamos, NM (USA), 22-25 Jan 1990). In Proceedings of 
the conference on computer codes and the linear accelerator com- 
munity. 531p. Source: NTIS, PC A22/MF A01. 

TRIBO is a new computer code which allows to determine the 
properties of ion-optical systems for intense ion beams in which 
high-order effects of external as well as of space-charge forces 
must be taken into account. TRIBO is based on the numerical so- 
lution of the equations of motion in external and internal fields, 
where the internal fields are calculated from two- and three- 
dimensional space-charge distributions described by the Gaussian 
Assignment Algorithm. Using the method of differential algebra, 
transfer matrices of arbitrary order are calculated. 


23952 (LA-11857-C, pp. 443-517) Fifth-order aberrations in 
magnetic quadrupole-octupole systems. Ling, K.M. (Los Alamos 
National Lab., NM (USA)). Los Alamos National Lab., NM (USA). 
Jul 1990. (CONF-900163-: Conference on computer codes and 
the linear accelerator community, Los Alamos, NM (USA), 22-25 
Jan 1990). In Proceedings of the conference on computer codes 
and the linear accelerator community. 531p. Source: NTIS, PC 
A22/MF A01. 


Explicit integral expressions are given for the fifth-order 


geometrical aberration coefficients in rectilinear magnetic 
quadrupole-octupole systems used for the transport of nonrelativis- 
tic charged particle beams. The numerical values of the fifth-order 
geometrical aberration coefficients for a rare earth cobalt (REC) 
quadrupole doublet are given as an exarnple. In the calculations 
presented here, the author has used Mathematica on a NeXT com- 
puter to generate the results. Mathematica provides options to 
write expressions in a form suitable for input to TeX, or in formats 
that can be inserted into C or FORTRAN programs. The expres- 
sions in Appendix A and C are generated and put into TeX form by 
Mathematica. The organization of the paper is as follows. The ba- 
sic equations used here are given in Sec. Ii while the paraxial and 
third-order solutions are given in Sec. Ill and IV respectively. Ex- 
plicit integral expressions for the fifth-order geometrical aberration 
coefficients are given in Sec. V. In Sec. Vi, numerical values for 
the third- and fifth-order geometrical aberration coefficients of a 
REC quad doublet are given. Finally, some concluding remarks are 
given in Sec. VIl. 


23953 (LAL—90-76) New accelerating unit study with travel- 
ling waves. Girault, P. Paris-11 Univ., 91 - Orsay (France). Lab. 
de l’Accelerateur Lineaire. Dec 1990. 140p. (in French). Order 
Number DE91502414. Source: OSTI; NTIS (US Sales Only). 
Electron linac wider uses and the success of the SLED or LIPS 
RF pulse compressors renewed the interest for travelling wave ac- 
celerating units. The study of monoperiodic structure dispersive 
properties differentiates electrical coupling from magnetical cou- 
pling. The analysis of standing and travelling wave modes of 
operation leads to define the whole RF parameters and justifies the 
choice of magnetical coupling in travelling waves to improve accel- 
erating efficiency. Based on experimental study and calculations by 
computer codes, we were able to determine the influence of mag- 
netical coupling slots on RF parameter values. The construction of 
a backward travelling wave unit followed by RF measurements led 
to an accelerator optimization. The pulse compressor is analysed 
theoretically. Energy gain measurements without LIPS and power 
tests with LIPS have confirmed the efficiency of magnetical cou- 
pled cells at 42/5 mode and have permitted to study breakdown 
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field limits and current produced by field emission. The research of 
the optimum mode has shown that the 37/4 mode is the best one 
for backward travelling waves. To summary, by comparing electri- 
cally coupled structures to magnetically coupled ones, the use of 
these last ones appears to increase significantly the energy gain in 
travelling waves and offers, with or without LIPS, an interesting 
alternative for weak or high energy injectors, future industrial accel- 
erators and even future colliders. 


23954 (LA-UR-91-1522) H~ beam characterization using 
laser-induced neutralization. Yuan, V.W.; Garcia, R.; Johnson, 
K.F.; Saadatmand, K.; Sander, O.R.; Sandoval, D.; Shinas, M. Los 
Alamos National Lab., NM (USA). [1991]. 4p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505—172: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013501. Source: OSTI; NTIS; INIS; GPO Dep. 

The Laser-induced neutralization techniques, LINDA, is important 
as a noninterceptive diagnostic for quantitatively measuring beam 
emittance values. It is also valuable for its capability to character- 
ize, both quantitatively and qualitatively, the performance and 
match of linac components. In this paper we present LINDA experi- 
mental results that show how the output beam of a radio-frequency 
quadrupole (RFQ) and drift-tube linac (DTL) combination changes 
with the variation of RFQ-DTL relative phase and of DTL cavity 
power. We aiso present results showing the effect of a longitudinal 
buncher on beam emissions. 2 refs., 4 figs. 


23955 (LA-UR-91-1523) Measurement of longitudinal emit- 
tance growth using a laser-induced neutralization method. 
Yuan, V.W.; Garcia, R.; Johnson, K.F.; Saadatmand, K.; Sander, 
O.R.; Sandoval, D.; Shinas, M. Los Alamos National Lab., NM 
(USA). [1991]. 4p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910505-—173: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013500. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A laser-induced neutralization technique, LINDA, has been used 
to study the longitudinal emittance of the 5-MeV H~- beam exiting 
the drift-tube Linac (DTL) of the Los Alamos Accelerator Test 
Stand (ATS). By using multiple laser intersection points, longitudi- 
nal emittance growths over drift distances of 23.6 and 30.6 cm 
were measured. Subsequently, a beam transport line, which con- 
sisted of one arm of a beam funnel, was substituted for the drift 
space. Measurements show that the elements of the funnel con- 
strain emittance growth while the H~ beam is contained within 
these transport elements. 


23956 (LA-UR-91-1524) Beam structure and transverse 
emittance studies of high-energy ion beams. Saadatmand, K.; 
Johnson, K.F.; Schneider, J.D. Los Alamos National Lab., NM 
(USA). [1991]. 4p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505—174: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013499. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A visual diagnostic technique has been developed to monitor 
and study ion beam structure shape and size along a transport 
line. In this technique, a commercially available fluorescent screen 
is utilized in conjunction with a video camera. This visual represen- 
tation of the beam structure is digitized and enhanced through use 
of false-color coding and displayed on a TV monitor for on-line 
viewing. Digitized information is stored for further off-line process- 
ing (e.g., extraction of beam profiles). An optional wire grid placed 
upstream of the fluor screen adds the capability of transverse emit- 
tance (or angular spread) measurement to this technique. This 
diagnostic allows real-time observation of the beam response to pa- 
rameter changes (e.g., evolution of the beam structure, shifts in the 
beam intensity at various spatial locations within the beam perime- 
ter, and shifts in the beam center and position). 3 refs., 5 figs. 


23957 (LA-UR-91-1525) Beam-dynamics design and per- 
formance of the rf deflector in the Los Alamos single-beam 





funnel experiment. Guy, F.W.; Johnson, K.F.; Sander, O.R. Los 
Alamos National Lab., NM (USA). [1991]. 4p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505-175: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013498. Source: OSTI; NTIS; INIS; GPO Dep. 

Funnels in which two bunched ion beams are interlaced to form 
a single beam have been proposed for high-current low-emittance 
ion linacs. A well-designed funnel would produce a beam with 
twice the frequency and current and almost twice the brightness of 
each original beam. A single-beam funnel experiment exploring the 
beam- dynamics and physics issues of a discrete-element future 
has been completed at Los Alamos National Laboratory (LANL). 
The only known beam-dynamics issue of concern in a two-beam 
funnel not addressed was the beam-beam interaction, which is 
negligible. The rf deflector, in which beam merging occurs, is a key 
component of a discrete-element funnel. We report the beam- 
dynamics design procedure and experimental results for the rf 
deflector. 8 refs., 5 figs. 


23958 (LA-UR-91-1531) Using MOTER to design PILAC. 
Butler, H.S.; Li, Z.; Thiessen, H.A. Los Alamos National Lab., NM 
(USA). [1991]. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910505—176: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013495. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A linear accelerator (PILAC) is being designed as a new experi- 
mental facility for the Los Alamos Meson Physics Facility (LAMPF). 
The design goal is a flux of 10° pions per second at an energy of 
920 MeV into a spectrometer having a resolution of 200 keV. To 
meet this design goal the system will have to accept a large phase 
space of particles which, in turn, implies that higher-order aberra- 
tions will be significant and have to be corrected. The computer 
program MOTER is being used to investigate the size of the aber- 
rations and their effect on the resolution of the system. To meet 
this challenge a number of improvements, shows how MOTER can 
be used to design the high resolution channel and indicates the di- 
rection that future developments of this program will take. 2 refs., 5 
figs., 1 tab. 


23959 (LA-UR-91-1546) Beam-breakup calculations for the 
DARHT accelerator. Allison, P. (Los Alamos National Lab., NM 
(USA)); Burns, M.J.; C: , G.J.; Cole, A.G. Lawrence Liver- 
more National Lab., CA (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505—209: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013657. Source: OST]; 
NTIS; GPO Dep. 

We have modeled an induction linac that will accelerate a 4- 
MeV, 3-kA beam of electrons to 16- to 20-MeV in 64 gaps. To 
suppress beam- breakup (BBU) instabilities induced by excitation 
of rf deflecting modes, the growth factor T must be kept sufficiently 
small (e.g. < 3). On prototype DARHT cavities, ri measurements 
have shown that the normally degenerate TM modes are split in 
frequency by the asymmetry that the two pulsed-power drive rods 
present to the cavity. If half the cavities had vertical and half had 
horizontal drive-rod orientations, the effective number of gaps 
would be reduced by half if there were no coupling between the 
modes by the solenoidal focusing and if the split modes had no 
overlap. The LLNL code BREAKUP was used to study BBU growth 
for drive rod alternation patterns of blocks of 1, 2, 4, 8, 16, 24, 32, 
or 64 (no alternation) for both constant and alternating polarity 
solenoids. For alternating polarities the optimum alternation pattern 
is 2 or 4, whereas for constant polarities BBU is approximately in- 
dependent of pattern. 9 refs., 5 figs. 2 tabs. 


23960 (LBL-30225) Control of coupled-bunch instabilities 
in high current storage rings. Lambertson, G. Lawrence Berkeley 
Lab., CA (USA). Apr 1991. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
910505-324: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
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(USA), 6-9 May 1991). Order Number DE91014713. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Intense particle beams may be subject to coupied-bunch instabil- 
ities that would grow at rates greater than the bunch oscillation 
frequencies. The suppression of the growth requires both reduction 
of the driving impedances and active feedback of bunch motions. 
The shunt impedances of higher-order cavity resonances can be 
reduced by passive dampers and the beam impedance within the 
band of the fundamental resonance can be reduced by rf feedback 
around the cavity and power amplifier. The feedback of bunch mo- 
tions composed of numerous coupled-bunch modes requires 
broad-band systems for which the amplifiers are costly. Examples 
proposed for electron storage rings are presented. 10 refs, 5 figs. 


23961 (LBL-30322-Rev.) High order calculation of the mul 
tipole content of three dimensional electrostatic tries: 
Revision. Berz, M.; Fawley, W.M.; Hahn, K. Lawrence Berkeley 
Lab., CA (USA). Apr 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
910505-323-Rev.: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991; HIFAN—499). Order Number 
DE91014707. Source: OSTI; NTIS; INIS; GPO Dep. 

We present an accurate and simple method of 3-D multipole 
decomposition of the field of arbitrary electrode geometries. The in- 
duced charge on the surface is obtained by inverting the capacity 
matrix. The multipole moment decomposition of the resulting poten- 
tial is readily accomplished using Differential Algebra methodology. 
The method is applied to the focussing lattice geometry of the 
MBE-4 accelerator at LBL. Multipole terms of up to the order 5 are 
computed, and a numerical accuracy of < 1% is obtained. The ef- 
fective quadrupole and dodecapole field strength are in good 
agreement with previous results. 6 refs., 1 fig. 


23962 (LBL-30701) Parasitic crossing at an metric B 
factory, APIARY. Chin, Y.H. Lawrence Berkeley Lab., CA (USA). 
May 1991. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. (ESG—135;CONF-910505-207: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013750. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Effects of parasitic crossings (“near miss” collisions of two 
counter-rotating beams at unwanted positions near the IP) are 
studied in terms of computer simulations for an asymmetric B Fac- 
tory, APIARY- 6.3d. Beams are separated horizontally at the first 
parasitic crossing points by about 7.6 times the horizontal rms size 
of the low energy beam (the larger in size of the two beams), 
7ox,+- Simulations, including both the beam collision at the IP and 
parasitic crossings, have been performed for different separation 
distances, d. It is found that the ratio d/co, , is a good scaling pa- 
rameter of beam blowup behavior. The results show that beam 
blowup due to the parasitic crossings is diminished for d > 70 .,, 
in agreement with the bunch separation experiment at CESR. 
Thus, the nominal separation 7.6 oo,,, turns out to be acceptable, 
but with only a small margin. Some methods to mitigate the effects 
of the parasitic crossings are discussed. 3 refs. , 5 figs., 2 tabs. 


23963 (LBL-30704) The coherent beam-beam interaction. 
Krishnagopal, S. (Lawrence Berkeley Lab., CA (USA)); Siemann, 
R. Lawrence Berkeley Lab., CA (USA); Stanford Linear Accelerator 
Center, Menio Park, CA (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA); National Science Foundation, 
Washington, DC (USA). DOE Contract AC03-76SF00098 ;AC03- 
76SF00515. (CONF-910505-296: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014235. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the results of a new beam-beam simulation program 
that allows for a self-consistent calculation of the electromagnetic 
fields of the beams by treating general (non-Gaussian) beam- 
distributions. We find that a new class of coherent instabilities, ap- 
pearing at certain operating points, dominate the dynamics. 9 refs., 
3 figs. 
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23964 (LBL-30705) Invariant metrics for Hamiltonian sys- 
tems. Rangarajan, G. (Lawrence Berkeley Lab., CA (USA)); Drag, 
A.J.; Neri, F. Lawrence Berkeley Lab., CA (USA). May 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910505-295: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014236. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, invariant metrics are constructed for Hamiltonian 
systems. These metrics give rise to norms on the space of homeo- 
geneous polynomials of phase-space variables. For an accelerator 
lattice described by a Hamiltonian, these norms characterize the 
nonlinear content of the lattice. Theretore, the performance of the 
lattice can be improved by minimizing the norm as a function of 
parameters describing the beam-line elements in the lattice. A four- 
fold increase in the dynamic aperture of a model FODO cell is 
obtained using this procedure. 7 refs. 


23965 (LBL-30812) RAMPRF: A program for synchronous 
acceleration. Furman, M.A. Lawrence Berkeley Lab., CA (USA). 
May 1991. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO03-76SF00098. (CONF-910505-315: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91014587. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We describe a family of standard FORTRAN programs that 
calculate bucket-related quantities as a function of time during ac- 
celeration, assuming it is adiabatic. The members of the family are 
distinguished by the type of input: One family member takes en- 
ergy and total peak voltage as a function of time; another takes 
momentum and bucket area as a function of time, etc. The input is 
in free-format tabular form. The output is in standard ASCII form, in 
mutti-column tables and x-y listings appropriate for plotting. Bunch- 
related quantities, such as energy spread and space-charge tune 
spread, are also calculated assuming that the bunches have a 
specified longitudinal emittance, and are small and matched to the 
bucket. Sample excitation curves for the SSC’'s low energy booster 
are presented. 4 refs., 2 figs. 


23966 (LBL-30833) Hourglass effects for asymmetric col- 
liders. Furman, M.A. Lawrence Berkeley Lab., CA (USA). May 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00098. (CONF-910505-—333: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014449. Source: OSTI; NTIS; INIS; GPO Dep. 

We give the expressions for the geometrical reduction factor of 
the luminosity and the geometrical beam-beam “aggravating factor” 
for the general asymmetric case, for tri-gaussian bunches colliding 
head on. With these formulas we attempt a (limited) analytic under- 
standing of the multiparticle tracking simulations carried out for the 
proposed SLAC/LBL/LLNL B factory when parasitic crossings are 
ignored. We conclude the following: (a) the geometrical reduction 
in luminosity is ~6% relative to the zero-bunch-length (nominal) 
value; (b) only the vertical beam-beam parameter of the LER is 
significantly altered by the hourglass effect: the geometrical en- 
hancement of the central positron’s vertical beam-beam parameter 
is ~10% relative to the nominal value, and (c) the positrons at the 
head or tail of the bunch have vertical beam-beam parameters 
much larger than nominal. We discuss the electromagnetic disrup- 
tion effect only qualitatively. This effect probably compensates (or 
overcompensates) the geometrical reduction of the luminosity, and 
it is possibly detrimental for the beam-beam parameters. 7 refs., 3 
figs. 


23967 (NIlYaF-MGU-90-8-154) Induced emission of tubular 
electron beam in an ondulator with variable period. Bogdanov, 
Yu.l. Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-\ssiedovatel’skij Inst. Yadernoj Fiziki. 1990. 10p. (in Rus- 
sian). Order Number DE91639013. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In frames of free electron laser model optimal law of ondulator 
profiling is obtained, radiation damping of parasitic synchrotron os- 
cillations of electron bunches, captured by pondermotive potential 
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wave, is studied, the corresponding decrement is calculated. 3 
refs. 


23968 (NIIYaF-MGU-90-9-155) Comparison of _ three- 
dimensional calculation results for accelerating structure with 
washers and diaphragms with experimental data. Alimov, A.S.; 
Ishkhanov, B.S.; Tiunov, A.V.; Shvedunov, V.I. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-!ssledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 10p. (In Russian). Order Number 
DE91639014. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of three-dimensional calculations of electrodynamic 
characteristics of the accelerating structure with washes and di- 
aphragms using the MAFIA program are presented. Calculations 
performed for the structure with four radial rods are compared to 
the experiment. Experimental data for a structure with two rods are 
presented. It is shown that a substantial reduction of effective 
shunt resistance value is conditioned by mixing of working oscilla- 
tion with rod. 18 refs.; 32 figs.; 3 tabs. 


23969 (SLAC-PUB-5437) Summary of emittance control in 
the SLC linac. Seeman, J.T.; Adolphsen, C.; Bane, K.L.F.; Emma, 
P.; Decker, F.J.; Hsu, |.; Limberg, T.; Merminga, L.; Ross, M.; 
Spence, W. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505-299: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014551. Source: OSTI; NTIS; 
INIS; GPO Dep. : 

The SLC electron-positron collider requires micron size beams at 
the collision point in order to make maximum luminosity, which re- 
quires small beam emittances. These small emittances must be 
produced in the damping rings and accelerated down the linac 
without significant enlargement. The design (invariant) emittances 
“ye at the exit of the damping rings are 1.7 x 10-5 radian meters 
(r-m) both horizontally (x) and vertically (y). The allowed emittance 
at the exit of the linac is 3 x 10-5 r-m. This report describes mea- 
surements of the beam emittance at various locations along the 
beam’'s trajectory and the techniques used to diagnose and correct 
errors. 6 refs., 9 figs. 


23970, (SLAC-PUB-5438) Multibunch energy and spectrum 
control in the SLC High Energy Linac. Seeman, J.T.; Decker, 
F.J.; Jobe, R.K.; Hsu, |. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00515. (CONF- 
910505-162: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013605. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Three intense bunches (two electron and one positron) are ac- 
celerated on each rf pulse in the SLC Linac. Careful control of the 
energy and energy spectrum of each bunch is needed to provide 
acceptable beams at the collision point and the positron productive 
target. The required rf amplitude, timing, and phase adjustments 
can be calculated and adjusted in real time to correct for changing 
conditions. BNS damping and energy feedback systems reduce the 
available reserve energy, which is limited. Observations and stabil- 
ity of actual beams are reviewed. Implications for a future collider 
are discussed. 10 refs., 3 figs., 1 tab. 


23971 (SLAC-PUB-5440) Characterization and monitoring 
of transverse beam talis. Seeman, J.T.; Decker, F.J.; Hsu, |.; 
Young, C. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CONF-910505-301: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014553. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Low emittance electron beams accelerated to high energy in a 
linac experience transverse effects (wakefield, filamentation, optics) 
which produce non-Gaussian projected transverse beam distribu- 
tions. Characterizations of the beam shapes are difficult because 
the shapes are asymmetric and change with betatron phase. In this 
note several methods to describe beam distributions are discussed 





including an accelerator physics model of these tails. The uses of 
these characterizations in monitoring the beam emittances in the 
SLC are described in this paper. First, two dimensional distribu- 
tions from profile monitor screens are reviewed showing correlated 
tails. Second, a fitting technique for non-Gaussian one dimensional 
distributions is used to extract the core from the tail areas. Finally, 
a model for tail propagation in the linac is given. 3 refs., 6 figs. 


23972 (SLAC-PUB-5481) Beam size measurement at high 
radiation levels. Decker, F.J. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505—240: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013986. Source: OSTI; 
NTIS; INIS; GPO Dep. 

At the end of the Stanford Linear Accelerator the high energy 
electron and positron beams are quite small. Beam sizes below 
100 um (c) as well as the transverse distribution, especially tails, 
have to be determined. Fluorescent screens observed by TV 
cameras provide a quick two-dimensional picture, which can be an- 
alyzed by digitization. For running the SLAC Linear Collider (SLC) 
with low backgrounds at the interaction point, collimators are in- 
stalled at the end of the linac. This causes a high radiation level so 
that the nearby cameras die within two weeks and so-called “radia- 
tion hard” cameras within two months. Therefore an optical system 
has been built, which guides a 5 mm wide picture with a resolution 
of about 30 um over a distance of 12 m to an accessible region. 
The overall resolution is limited by the screen thickness, optical 
diffraction and the line resolution of the camera. Vibration, chro- 
matic effects or air fluctuations play a much less important role. The 
pictures are colored to get fast information about the beam current, 
size and tails. Beside the emittance, more information about the 
tail size and betatron phase is obtained by using four screens. This 
will help to develop tail compensation schemes to decrease the 
emittance growth in the linac at high currents. 4 refs., 2 figs. 


23973 (SLAC-PUB-5482) Channeling crystals tor positron 
production. Decker, F.J. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505—241: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013987. Source: OST]; 
NTIS; INIS; GPO Dep. 

Particles traversing at small angles along a single crystal axis 
experience a collective scattering force of many crystal atoms. The 
enormous fields can trap the particles along an axis or plane, 
called channeling. High energy electrons are attracted by the posi- 
tive nuclei and therefore produce strongly enhanced so called 
coherent bremsstrahlung and pair production. These effects could 
be used in a positron production target: A single tungsten crystal is 
oriented to the incident electron beam within 1 mrad. At 28 GeV/c 
the effective radiation length is with 0.9 mm about one quarter of 
the amorphous material. So the target length can be shorter, which 
yields a higher conversion coefficient and a lower emittance of the 
positron beam. This makes single crystals very interesting for 
positron production targets. 18 refs., 2 figs. 


23974 (SLAC-PUB-5483) The physical way of standardiz- 
ing magnets. Decker, F.J. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-242: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013988. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Most accelerator magnets contain iron or other ferromagnetic 
materials to increase the magnetic field of a coil. Unfortunately 
these materials have a strong dependence on their history. To ob- 
tain a desired magnetic field, a particular current must be supplied 
with respect to that history. Usually a history map is chosen in 
such a way that one of the main branches, up or down, of the hys- 
teresis curve is selected. The choices are arbitrary and not natural. 
The disadvantages of these schemes are, for instance, long stan- 
dardizing times going up and down the hysteresis, different slopes 
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for increasing or decreasing the field and unstable, but quite repro- 
ducible values along the hysteresis loop. These problems can be 
overcome by choosing the curve showing the physical dependence 
of a magnet upon the current. This curve, in the middle of the hys- 
teresis, shows the following advantages: reproducibility by cycling 
(up and down, going closer) to a certain current; stability to shock, 
small current changes, heat, even a temperature rise over the Curie 
temperature and back is possible; the same behavior (slope) going 
up or down in current for a small range of adjustments, therefore 
easier to correct by hand or computer (feedback); faster to adjust, 
especially for small changes. Different theoretical ideas are dis- 
cussed and some experimental tests are described. 5 refs., 2 figs. 


23975 (SLAC-PUB-5484) Dispersion and betatron match- 
ing into the linac. Decker, F.J.; Adolphsen, C.; Corbett, W.J.; 
Emma, P.; Hsu, |.; Moshammer, H.; Seeman, J.T.; Spence, W.L. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505-—243: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013989. Source: OSTI; NTIS; INIS; GPO Dep. 
In high energy linear colliders, the low emittance beam from a 
damping ring has to be preserved all the way to the linac, in the 
linac and to the interaction point. In particular, the Ring-To-Linac 
(RTL) section of the SLAC Linear Collider (SLC) should provide an 
exact betatron and dispersion match from the damping ring to the 
linac. A beam with a non-zero dispersion shows up immediately as 
an increased emittance, while with a betatron mismatch the beam 
filaments in the linac. Experimental tests and tuning procedures 
have shown that the linearized beta matching algorithms are insuf- 
ficient if the actual transport line has some unknown errors not 
included in the model. Also, adjusting quadrupole strengths steers 
the beam if it is offset in the quadrupole magnets. These and other 
effects have lead to a lengthy tuning process, which in the end im- 
proves the matching, but is not optimal. Different ideas will be 
discussed which should improve this matching procedure and 
make it a more reliable, faster and simpler process. 5 refs., 2 figs. 


23976 (SLAC-PUB-5579) Ditterentia! Juminosity under 
beamstrahlung. Chen, Pisin. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-306: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014558. Source: OST]; 
NTIS; INIS; GPO Dep. 

For the next generation of e*e~ linear colliders in the TeV range, 
the energy loss due to beamstrahlung during the collision of the 
e*e- beams is expected to be substantial. One consequence is 
that the center-of-mass energy between the colliding particles can 
be largely degraded from the designed value. The knowledge on 
the differential luminosity as a function of the center-of-mass en- 
ergy is essential for particle physics analysis on the interesting 
events. In this paper we derive an analytic formula for such a differ- 
ential luminosity which agrees very well with computer simulations. 
A major characteristic of this formula is discussed. 5 refs., 1 fig. 


23977 (SLAC-PUB-5581) Effect of wakefields on first order 
transport in the SLC linac. Adoiphsen, C.; Bane, K.L.F.; Seeman, 
J.T. Stanford Linear Accelerator Center, Menlo Park, CA (USA). 
Jun 1991. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505-305: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014557. Source: OSTI; NTIS; INIS; GPO Dep. 
The limitation in increasing the beam current in the SLC linac 
comes from the emittance growth caused by wakefields. Simula- 
tions of the beam transport that model the wakefield dynamics are 
being done to study methods to control this growth. To verify the 
theoretical estimates of the wakefield strengths assumed in these 
simulations, data were taken which are sensitive to their effect on 
the first order linac transport. Specifically, the dependence of single 
beam loading and betatron motion on beam current was measured 
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in the range of 0-5.10'° to 3.5-10"° electrons per bunch. This pa- 
per presents these data together with comparisons to results from 
simulations. 5 refs., 7 figs. 


23978 (SSCL-296-Rev.) Dynamic aperture and extraction 
studies for the SSC High Energy Booster: Revision. Dutt, S.K.; 
Chao, A.W.; Johnson, D.E.; Sen, T.; Yan, Y.T. Superconducting 
Super Collider Lab., Dallas, TX (USA). May 1991. 5p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
89ER40486. (CONF-910505—259-Rev.: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013961. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the results of a study made to evaluate the coil- 
winding aperture needed for the final booster in the injector chain 
for the SSC. Lattice designs based on 5 cm and 7 cm dipole aper- 
tures are evaluated by looking at (a) the long-term dynamic 
aperture at injection and (b) the good-field aperture requirement for 
resonant extraction of high-energy test beams. The 5 cm dipole is 
found to be marginal, while the 7 cm dipole satisfies field quality 
criteria for both injection and extraction. 6 refs., 3 figs., 1 tab. 


23979 (SSCL-308-Rev.) Constant of motion and dynamic 
equations for one dimensional autonomous system, and radia- 
tion damping: Revision. Lopez, G. Superconducting Super 
Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910505—381-Rev.: 1991 Institute of Electrical and Electron- 
ics Engineers (IEEE) particle accelerator conference (PAC), San 
Francisco, CA (United States), 6-9 May 1991). Order Number 
DE91015460. Source: OSTI; NTIS; INIS; GPO Dep. 

The dynamic equations for a one-dimensional autonomous sys- 
tem, along with their dynamic transformations, are expressed in 
terms of the Constant of Motion of the system. The relation be- 
tween Hamilton’s equations and the constant of Motion is studied. 
This approach is applied to the radiation damping suffered by a 
proton inside the beam circulating around the Superconducting Su- 
per Collider (SSC) ring. 4 refs. 


23980 (SSCL-321-Rev.) Implementation of one-turn maps 
in SSCTRK using ZLIB: Revision. Kauffmann, S.K.; Ritson, D.M.; 
Yan, Y.T. Superconducting Super Collider Lab., Dallas, TX (USA). 
May 1991. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-89ER40486. (CONF-910505-140-Rev.: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013364. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The particle tracking code SSCTRK is currently being adapted to 
operational simulation and beam-beam effect studies for the Col- 
lider rings of the Superconducting Super Collider (SSC). During 
beam-beam effect studies, the lattice content of the bending arcs is 
normally not varied, making fast truncated Taylor map tracking 
through the arcs an attractive option. The implementation of SSC- 
TRK as a truncated Taylor map tracking program has been carried 
out using the differential algebra library ZLIB, which simplified the 
task to that of straightforward translation of SSCTRK kick and drift 
arithmetic operations to calls to the corresponding polynomial oper- 
ation subroutines of ZLIB. The accuracy and speed of truncated 
Taylor map tracking at 2 mm betatron oscillation amplitude was 
Studied in various orders of the map. The seventh order map was 
found to be in agreement with the normal SSCTRK to about eight 
significant figures on the first turn, and to a fraction of 1% on the 
100,000th turn, for a typical 5 cm magnet aperture lattice, and 
could be made to track at ten times the speed of the normal SSC- 
TRK kick-drift tracking on a scalar architecture (Sun) workstation. 
(The map tracking subroutines of ZLIB are optimized for vector and 
parallel architecture supercomputers, and typically achieve even 
faster relative performance on these, but operational simulation 
studies will be more conveniently carried out on dedicated worksta- 
tions which have the incoming generation of “superscalar” CPUs.) 


23981 (SSCL-334) Recent non-linear dynamics studies for 
the SSC. Chao, A. Superconducting Super Collider Lab., Dallas, 
TX (USA). Oct 1990. 33p. Sponsored by USDOE, Washington, DC 
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(USA). DOE Contract AC02-89ER40486. (CONF-9010270-5: U.S.- 
Japan workshop on nonlinear dynamics and particle acceleration, 
Tsukuba (Japan), 22-25 Oct 1990). Order Number DE91013553. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This is a report on some recent nonlinear dynamics research ac- 
tivities for the Superconducting Super Collider (SSC). These 
studies, mostly on-going, are accomplished not by the author but 
by the many researchers mentioned in the references. The author 
is merely a reporter of this active research area. Materials already 
covered in a previous review are not repeated here. 43 refs., 13 
figs., 1 tab. 


23982 (SSCL-400) High energy physics computing at the 
SSCL. Cormell, L.R. Superconducting Super Collider Lab., Dallas, 
TX (USA). Mar 1991. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910373—14: Con- 
ference on computing in high energy physics, Tsukuba (Japan), 
11-15 Mar 1991). Order Number DE91014874. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It has been less than two years since the SSCL began opera- 
tions in its present location in Dallas, Texas. During this time much 
effort has gone into beginning initial programs in all areas including 
magnets, accelerator, civil construction and physics research. We 
are now at a point where we can begin to see some concrete de- 
velopments growing out of the months of planning and design. In 
the area of computing, for example, several rather serious comput- 
ing facilities have been brought on-line in the last few months. This 
report discusses to physics and detector simulation facility require- 
ments, concepts and procurement of computer equipment. 1 fig., 3 
tabs. 


23983 (SSCL-417) Synchronization of a variable frequency 
source with a fixed frequency source using a sliding-mode 
controller. Mestha, L. (Superconducting Super Collider Lab., Dal- 
las, TX (USA)); Yeung, K. Superconducting Super Collider Lab., 
Dallas, TX (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505-352: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014892. Source: OST]; 
NTIS; INIS; GPO Dep. 

One way of synchronizing the SSC Low Energy Booster with the 
Medium Energy Booster is by matching the longitudinal phase of 
the designated RF buckets of two machines throughout 
acceleration to a pre-programmed trajectory. This makes the syn- 
chronization predictable in advance. The model associated with the 
phase-locking is time-varying and model parameters are subjected 
to disturbance due to errors in the bending magnetic field. Also the 
disturbance could be due to other feedback loops such as a B-field 
loop or a beam phase loop in the system. The measured phase er- 
ror between the two reference waves may not be accurate. Hence 
in this paper we have shown the design of a Sliding-Mode controller 
for such an application. In the absence of measurement errors and 
parameters uncertainties and with no disturbance, the controller re- 
duces to a classical gain feedback. Due to the general approach 
we have adopted in synthesizing the controller, the techniques can 
be applied to existing synchronization schemes. 2 refs., 4 figs. 


23984 (SSCL-420) Impact of cross-sectional changes in 
the beam tube on beam ics. Chou, W. Superconducting 
Super Collider Lab., Dallas, TX (USA). May 1991. 5p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
89ER40486. (CONF-910505-258: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013962. Source: OSTI; NTIS; INIS; GPO Dep. 
Cross-sectional transitions are seen in accelerators. The beam 
tube dimensions may vary from one section (of dipole, quadrupole, 
or undulator, etc.) to another. This paper studies the impact of 
these discontinuities on single bunch as well as on multiple 
bunches. The transitions contribute coupling impedances that my 
significantly affect the single bunch behavior when the beam tube 
dimensions are small (as in the case of an undulator). They also 
serve as parasitic rf cavities that have a set of rf modes with high 
quality factors. When a bunch of particles is passing by, these 
modes may get excited and lead to instability and/or emittance 





dilution in the bunches that follow. Several possible cures are dis- 
cussed. 5 refs., 2 figs., 3 tabs. 


23985 (SSCL-421) Low momentum compaction lattice 
study for the SSC Low Energy Booster. Courant, E.D. (Super- 
conducting Super Collider Lab., Dallas, TX (USA)); Garren, A.A.; 
Wienands, U. Superconducting Super Collider Lab., Dallas, TX 
(USA). May 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910505—226: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013829. Source: OSTI; NTIS; 
INIS; GPO Dep. 

To avoid emittance growth from transition crossing it is desirable 
that the Low Energy Booster have a transition energy well above 
its extraction energy or even imaginary. A number of lattices have 
been designed with this feature. Examples will be given along with 
the general principles underlying their design. One of the lattices 
has been tentatively chosen as reference design. 9 refs., 4 figs. 


23986 (SSCL-436) Effect of tune modulation on the dy- 
namic aperture of the SSC lattice. Sen, Tanaji; Chao, A.W.; Yan, 
Y.T. Superconducting Super Collider Lab., Dalias, TX (USA). May 
1991. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910505-375: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE91015285. Source: OSTI; NTIS; INIS; GPO Dep. 

We model the effects of magnet power supply ripple on the long 
term dynamic aperture of the SSC lattice by modulating the tunes. 
The lattice is represented by a Taylor map of twelfth order in the 
phase space coordinates. The transverse tunes parametrizing the 
rotation matrix (obtained from the linear terms of the map) are 
sinusoidally modulated at different choices of amplitude and fre- 
quency. Particles are tracked through this modulated map for over 
a million turns. The tune modulation results in a decrease of the 
dynamic aperture. The extent of this decrease depends largely on 
the tune of the lattice and to a secondary extent on the amplitude 
and frequency of the ripple. 3 refs., 4 figs. 


23987 (SSCL-441) Emittance growth due to beam motion. 
Ng, King-Yuen (Fermi National Accelerator Lab., Batavia, IL 
(USA)); Peterson, J.M. Superconducting Super Collider Lab., Dal- 
las, TX (USA). May 1991. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-89ER40486 ;AC02-76CH03000. 
(FNAL/C—91/162;CONF-910505-372: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91015281. Source: OSTI; NTIS; INIS; GPO Dep. 
When a beam undergoes a collective oscillation, its emittance 
tends to grow because of variations in betatron tune which are due 
to energy spread and chromaticity and to non-linear lattice charac- 
teristics. In this paper we estimate the emittance growth in the SSC 
caused by the measured ground motions at the SSC site and by 
beam-beam effects in the Jostlein beam-centering scheme. 7 refs. 


23988 (SSCL-443) LIEMAP: A program for extracting a 
one-turn single exponent lie tor map. Sen, Tanaji (Super- 
conducting Super Collider Lab., Dallas, TX (USA)); Yan, Y.T.; 
Irwin, J. Superconducting Super Collider Lab., Dallas, TX (USA). 
May 1991. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-89ER40486. (CONF-910505-355: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991; SLAC-PUB-5570). Order Number DE91014889. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present a method of computing a one-turn map for a storage 
ring. Each element of the lattice is represented by a matrix for a 
linear element followed by a Lie generator for a nonlinear multipole 
kick. All matrices are moved to the front of the lattice and multiplied 
to form a single matrix. This re-arrangement also changes each 
nonlinear Lie operator by a similarity transformation. The Campbell- 
Baker-Hausdorff (CBH) theorem is used to combine successive 
nonlinear generators into one generator which is then expressed 
as a perturbative series in the multipole strengths. In principle, the 
program can be used to compute the CBH series to any desired 
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order. Routines from a differential algebra library Zlib are used to 
pertorm all operations. The advantages of this form of the map are: 
it presents a direct physical connection between the degree of 
nonlinear behavior and the strengths of the multipoles; faster ex- 
traction time for the map compared to the usual Taylor map of 
similar accuracy; and the map is guaranteed to be symplectic. 


23989 (SSCL-448) Particle orbit tracking on a parallel 
computer: Hypertrack. Cole, B (Superconducting Super Collider 
Lab., Dallas, TX (USA)); Bourianoff, G.; Pilat, F.; Talman, R. Su- 
perconducting Super Collider Lab., Dallas, TX (USA). May 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910505-354: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014890. Source: OSTI; NTIS; INIS; GPO Dep. 

A program has been written which performs particle orbit track- 
ing on the Intel iPSC/860 distributed memory parallel computer. 
The tracking is performed using a thin element approach. A brief 
description of the structure and performance of the code is pre- 
sented, along with applications of the code to the analysis of 
accelerator lattices for the SSC. The concept of “ensemble track- 
ing”, i.e. the tracking of ensemble averages of noninteracting 
particles, such as the emittance, is presented. Preliminary results 
of such studies will be presented. 2 refs., 6 figs. 


23990 (SSCL-451) Closed orbit correction in the SSC. 
Bourianoff, G.; Cole, B.; Ferede, H.; Pilat, F. Superconducting Su- 
per Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910505-—373: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE91015282. Source: OSTI; NTIS; INIS; GPO Dep. 

A global correction scheme proposed for use in the SSC is de- 
scribed. Various features of the SSC lattice that impact the ability 
to correct the orbit are discussed. Typical results for the residual 
RMS closed orbit in the arc is calculated to be 0.65mm with peak 
values of 3mm. 3 refs., 1 fig., 2 tabs. 


23991 (SSCL-459) Applications of ZMAP to the SSC. Chao, 
A. (Superconducting Super Collider Lab., Dallas, TX (USA)); Sen, 
T.; Yan, Y.; Forest, E. Superconducting Super Collider Lab., Dal- 
las, TX (USA). May 1991. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-89ER40486. (CONF-910505-349: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991; LBL-30786). Order Number DE91014883. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Zmap is a differential-algebraic High-order map extraction pro- 
gram for the systematic circular accelerator program Teapot. Its 
application to the SSC is outlined in this paper. 14 refs., 2 figs. 


23992 (SSCL-464) ZLIB: A numerical library for differential 
algebra and Lie algebraic treatment of beam dynamics. Yan, Yi- 
ton T. Superconducting Super Collider Lab., Dallas, TX (USA). May 
1991. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO2-89ER40486. (CONF-910505-335: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014875. Source: OSTI; NTIS; INIS; GPO Dep. 

A dynamic-memory numerical library, “ZLIB", has been 
developed in an attempt to offer efficient numerical routines on su- 
percomputers for differential algebra and the relevant Lie algebraic 
techniques for mapping studies of beam dynamics. Optimization of 
ZLIB has been attempted for vector computing as well as scalar 
computing. Parallel computing (multi-tasking) can also be easily 
employed. Currently, ZLIB contains more than 200 subroutines. 8 
refs. 


23993 (UCRL-JC—105556) ETA-Il beam brightness mee- 
surement. Paul, A.C.; Allen, S.L.; Chambers, F.W.; Chen, Y-J.; 
Deadrick, F.J.; Turner, W.C. Lawrence Livermore National Lab., 
CA (USA). May 1991. 6p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910505-365: 1991 Institute of Electrical and Electronics 
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Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91015178. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Etta-2 resumed operation in the Fall of 1990 with the injec- 
tor and first two 10 cell accelerating blocks and nominal electron 
beam parameter of 1500 Amperes, 2.5 MeV, 70 nsec pulse width 
at 1 Hz PRF. The beam brightness diagnostics consisted of a 
Cherenkov foil view port and a pepper-pot emittance diagnostic. 
The Cherenkov foil experiment was used to determine the beam 
energy at the accelerator exit. The pepper-pot emittance diagnostic 
was used to determine the whole beam brightness. The brightness 
as a function of beam radius and time within the beam pulse was 
also measured. The brightness is defined as the ratio of the beam 
current within a given radius to the normalized four dimensional vol- 
ume occupied by particles within the radius. 6 refs., 4 figs., 2 tabs. 
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Refer also to citation(s) 23832, 23859, 23876, 23884, 23885, 
23900, 23907, 23921, 23924, 23932, 23952, 23955, 23957, 23972, 
23974, 23978, 23983, 23984, 23985, 24181, 24186, 24196, 24298, 
24301, 24308, 24723, 25209, 25359, 25432, 25433, 25438 


23994 (ANL/CP-—73246) Calculation of pressure distribution 
in vacuum systems using a commercial finite element pro- 
gram. Howell, J. (Argonne National Lab., IL (USA)); Wehrle, B.; 
Jostiein, H. Argonne National Lab., IL (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910505-191: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013611. Source: OSTI; NTIS; INIS; GPO Dep. 

The finite element method has proven to be a very useful tool for 
calculating pressure distributions in complex vacuum systems. A 
number of finite element programs have been developed for this 
specific task. For those who do not have access to one of these 
specialized programs and do not wish to develop their own pro- 
gram, another option is available. Any commercial finite element 
program with heat transfer analysis capabilities can be used to 
calculate pressure distributions. The approach uses an analogy be- 
tween thermal conduction and gas conduction with the quantity 
temperature substituted for pressure. The thermal analogies for 
pumps, gas loads and tube conductances are described in detail. 
The method is illustrated for an example vacuum system. A listing 
of the ANSYS data input file for this example is included. 2 refs., 4 
figs., 1 tab. 


23995 (ANL/CP-73247) Measurements on prototype cavi- 
ties (352 MHz) for the Advanced Photon Source (APS). Bridges, 
J.F.; Cook, J.M.; Kustom, R.L.; Song, J.J.H. Argonne National 
Lab., IL (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910505—192: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013610. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Measurement of the higher order modes of a prototype single-cell 
352- MHz cavity for the APS 7-GeV Storage Ring will be presented 
and discussed. A 352-MHz cylindrical pill-box cavity made of 
aluminium has been built to test and verify the measurement in- 
struments using the analytically-derived resonant frequencies of 
both the fundamental and higher-order modes. A cavity made from 
solid copper was built according to dimensions derived from 
URMEL program runs. The longitudinal and transverse impedances 
of the first several higher-order modes have been measured using 
various shaped metal beads. 5 refs., 5 figs., 1 tab. 


23996 (ANL/CP-73270) ANL Advanced Photon Source 
crotch absorber design. Choi, M. (Seoul National Univ. (Republic 
of Korea)); Gonezy, J.D.; Howell, J.W.; Niemann, R.C. Argonne 
National Lab., IL (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910505-190: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
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(USA), 6-9 May 1991). Order Number DE91013612. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The ANL 7-GeV Advanced Photon Source storage ring crotch 
absorber will be subjected to a very high photon loading power 
density, approximately 750 W/mm? at normal incidence. To accom- 
modate this high heat load, two designs were studied: one is a 
V-type compound angle absorber and the other is a horizontally ro- 
tated plate absorber. For both models, thermal and structural 
analyses have been carried out using 3-D finite element analysis. 
The analysis indicates that the V-type compound angle absorber 
controlled the peak temperatures effectively within the given geo- 
metric constraints. Test samples made of GlidCop Al 15 (alumina 
dispersion strengthened copper) were evaluated with an electron 
beam weker. The predicted and measured temperatures were in 
reasonable agreement. The overall absorber design includes a per- 
forated screen in the positron beam area of the storage ring 
vacuum chamber to reduce rf impedance and to provide pumping 
access for the high local gas load. 3 refs., 4 figs., 2 tabs. 


23997 (ANL/CP—73326) Operation of synchrotron light 
sources with multiple insertion devices. Galayda, J. (Argonne 
National Lab., IL (USA)); Fauchet, A.M. Argonne National Lab., IL 
(USA). [1991]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-910505-128: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013356. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The stability requirements of the next generation of synchrotron 
radiation facilities have been achieved on insertion device beam- 
lines of existing rings. However, one insertion device (ID) affects 
the stored beam and hence the performance of all the other beam- 
lines. Since the effects of the undulators are cumulative, higher 
levels of performance are required of the accelerator in order to 
meet and exceed present day standards in rings with many undu- 
lators. This paper will report experience to date in the areas 
mentioned above at several multi-undulator facilities and efforts to 
address these problems at facilities in the planning and construc- 
tion phase. Section 2 will treat orbit control and feedback. Section 
3 will describe work on linear and nonlinear effects of ideal undula- 
tors in accelerators. Section 4 will mention undulator impertections 
and the demands they make on the accelerator control system. 11 
refs., 2 figs., 3 tabs. 


23998 (BNL-43414) Transverse cooling in SSC magnets. 
Shutt, R.P.; Rehak, M.L. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-900348-22: 2. interna- 
tional industrialization symposium on the super collider (IISSC), 
Miami, FL (USA), 14-16 Mar 1990). Order Number DE91014781. 
Source: OSTI; NTIS; GPO Dep. 

A new and more efficient cooling method for SSC magnets is 
presented. The simple cooling-by-diffusion scheme provides ade- 
quate cooling only when the synchrotron radiation heat is limited to 
S,; = 2 W. The mass flow that can pass through the coil passage 
cannot be increased without an unduly high pressure drop along 
the magnet. The transverse flow cooling described here allows for 
large increases in the heat load. This scheme lets cold helium from 
the upper bypass mix with the lower bypass helium at intervals of 
30 cm for instance. This is achieved by introducing channels in the 
yoke laminations at given intervals using existing gaps between 
collar packs and using pickup notches in the collars. 8 figs. 


23999 (BNL-45290) SSC 50 mm dipole cross section. 
Gupta, R.C.; Kahn, S.A.; Morgan, G.H. Brookhaven National Lab., 
Upton, NY (USA). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-910340-40: 
3. annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (USA), 13-15 Mar 1991). Order Number 
DE91014037. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we present the magnetic design of the two dimen- 
sional coil and iron cross section, referred to as DSX201/W6733, 
for the 50 mm aperture main ring dipole magnet for the Supercon- 
ducting Super Collider (SSC). The computed values of the allowed 
field harmonics as a function of current, the quench performance 





predictions, the stored energy calculations, the effect of random er- 
rors on the coil placement and the Lorentz forces on the coil will 
be presented. The yoke has been optimized to reduce iron satura- 
tion effects on the field harmonics. We shail present the summary 
of this design which will include the expected overall performance 
of this cross section. Prototypes of these dipoles are being built at 
the Brookhaven National Laboratory (BNL) and at the Fermi Na- 
tional Accelerator Laboratory (FNAL). There are slight differences 
between the cross sections at the two laboratories. 7 refs., 6 figs., 
11 tabs. 


24000 (BNL-45337) Stability of bellows used as expansion 
joints between superconducting magnets in accelerators. 
Shutt, R.P.; Rehak, M.L. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 17p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-910340—-41: 3. 
annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (USA), 13-15 Mar 1991). Order Number 
DE91014030. Source: OST!; NTIS; INIS; GPO Dep. 

For superconducting magnets, one needs many bellows for con- 
nection of various helium cooling transfer lines. There could be 
approximately 20,000 magnet interconnection bellows in the SSC 
exposed to an internal pressure. When axially compressed, inter- 
nally pressurized, or insufficiently supported at their ends, bellows 
can become unstable, leading to gross distortion or complete fail- 
ure. If several bellows are contained in a magnet assembly, failure 
modes might interact. If designed properly large bellows can be 
used to connect the large tubular shells that support the magnet 
iron yokes and superconducting coils and contain supercritical 
helium for magnet cooling. We investigate here bellows design fea- 
tures and end supports to insure that instabilities will not occur in 
the bellows pressure operating region, including some margin. A 
model of three superconducting accelerator magnets connected by 
two large bellows is analyzed in order to ascertain that support re- 
quirements are satisfied and in order to study interaction effects 
between the two bellows. Specific details of large and small bel- 
lows design and reliability for our application will be addressed. 


24001 (BNL-45343) The tune meter systems at the AGS 
complex. van Asselt, W.K.; Ahrens, L.A.; Cameron, P.R.; Mandell, 
S.; Smith, G.A.; Zhang, W. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910505-267: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013976. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A measurement system of the betatron tune is operational at the 
AGS and one for the AGS Booster is under development. Both 
systems use ferrite kicker magnets to excite coherent betatron 
oscillations. Difference signals are samples at the revolution fre- 
quency and the tune is extracted from a Fast Fourier Transform. 
Details of the hardware of both system will be described, as well 
as all the features of the application program through which the op- 
erator interacts with the hardware. 10 refs., 4 figs. 


24002 (BNL--45344) The AGS new fast extraction system 
tor the g-2 experiment and RHIC injection. Tanaka, M.; Lee, 
Y.Y. Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-195: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013597. Source: OSTI; NTIS; INIS; GPO Dep. 

The AGS requires a new fast extraction beam (NewFEB) system 
for the muon g-2 experiment and the Relativistic Heavy lon Collider 
(RHIC). The proposed NewFEB system will consist of a new fast 
multti-pulsing kicker placed at straight section G10 and an ejector 
septum magnet at H10, together will local orbit bumps generated 
by powering backleg windings on the AGS main magnets. The new 
system is capable of performing single bunch multiple extraction as 
often as every 8 ms up to 12 times per AGS cycle, in addition to 
the standard single turn fast extraction. The conceptual design of 
the NewFEB system will be discussed. 3 refs., 3 figs., 1 tab. 
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24003 (BNL-45384) Design of the AGS Booster lonization 
Profile Monitor. Stillman, A.N.: Thern, R.E.: Witkover, R.L.: Van 
Zwienen, W.H. Brookhaven National Lab.. Upton. NY (USA). 
[1991]. 3p. Sponsored by USDOE. Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505-247: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC). San Francisco. CA (USA), 6-9 May 1991). Or- 
der Number DE91013804. Source: OSTI; NTIS: INIS; GPO Dep. 

The AGS Booster lonization Profile Monitor (IPM) must operate 
in a vacuum of about 3 x 10~-'’ Torr. The ultra-high vacuum im- 
poses certain requirements on detector gain and restrictions on 
construction techniques. Each detector is a two-stage microchannel 
plate with an integral substrate containing sixty-four printed an- 
odes. Formed electrodes provide uniform collection fields without 
the use of resistors. which would be unacceptable in these vacuum 
conditions. An ultra-violet light calibrates the detector in its perma- 
nent mounting. An extra set of electrodes performs a first order 
correction to the perturbations imposed by the horizontal and verti- 
cal collection electrodes. This paper will present details of the 
design of the profile monitor. 4 refs., 2 figs 


24004 (BNL-45391) The design and packaging of the 
instrumentation electronics for the AGS Booster, a generic ap- 
proach. Smith, G.A.; Beadle, E.; Castillo, V.; Sims, W.; Stiliman, 
A.: Tallerico, T.; Witkover, R.L.; Zitvogel, E. Brookhaven National 
Lab., Upton. NY (USA). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO2-76CH00016. (CONF- 
910505-217: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013795. Source: OST]; 
NTIS; GPO Dep. 

Instrumenting the new AGS Booster required the construction of 
a great deal of support electronics for many beam monitoring de- 
vices. Early in the project it was realized that it would be necessary 
to use a building block approach to the problem of providing the 
necessary equipment. Modules providing generic functions such as 
amplification, integration, sample and hold, etc., were designed 
and packaged so as to provide maximum flexibility in the imple- 
mentation of typical instrumentation tasks, This paper describes 
these modules and includes some specific examples of how they 
have been combined to perform certain functions. Several unique 
features of the packaging will be described. 5 refs., 1 fig. 


24005 (BNL-45410) The AGS Booster beam loss monitor 
system. Beadle, E.R.; Bennett, G.W.; Witkover, R.L. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505—269: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013974. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A beam loss monitor system has been developed for the 
Brookhaven National Laboratory Booster accelerator, and is de- 
signed for use with intensities of up to 1.5 x 10'° protons and 
carbon to gold ions at 50-3 x 10° ions per pulse. This system is a 
significant advance over the present AGS system by improving the 
sensitivity, dynamic range, and data acquisition. In addition to the 
large dynamic range achievable, it is adaptively shifted when high 
losses are detected. The systern uses up to 80 argon filled ion 
chambers as detectors, as well as newly designed electronics for 
processing and digitizing detector outputs. The hardware simulta- 
neously integrates each detector output, interfaces to the beam 
interrupt systems, and digitizes all 80 channels to 21 bits at 170 
KHz. This paper discuses the design, construction, and operation 
of the system. 4 refs., 2 figs. 


24006 (BNL-45411) Design and testing of the AGS Booster 
BPM detector. Thomas, R.; Ciardullo, D.J.; Van Zwienen, W. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—139: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013332. Source: OSTI; NTIS; INIS; GPO Dep. 

The AGS Booster beam position monitor system must accurately 
measure the position of beams and bunches over a wide range of 


ERA Vol. 16, No. 9 237 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


intensity. The frequency of operation must also cover a wide range 
(600 kHz to 4.2 MHz) since the Booster accelerates both protons 
and heavy ions. Split-cylinder electrodes were chosen to monitor 
the position of the beam because of their good low frequency re- 
sponse and high linearity. The need to accelerate low-energy 
partially-stripped heavy ions requires the pick-up electrodes (PUEs) 
to operate ina 3 x 10~-"' torr vacuum. The PUEs are to measure 
the beam position to an absolute accuracy of —0.5 mm and must 
therefore be mechanically stable despite the requirements that they 
be vacuum fired at 950°C and baked periodically to 300°C. This 
presentation describes both the mechanical design of the PUEs 
and the automated test procedure used to ensure the stability, ac- 
curacy, and linearity of each unit. 3 rets., 5 figs. 


24007 (BNL-45418) The AGS Booster Beam Position Moni- 
tor system. Ciardullo. D.J.: Abola. A.: Beadle. E.R.; Smith, G.A.: 
Thomas. R.: Van Zwienen, W.: Warkentien, R.; Witkover. R.L. 
Brookhaven National Lab., Upton. NY (USA). [1991]. 3p. Spon- 
sored by USDOE. Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—194: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013598. Source: OSTI; NTIS; INIS: GPO Dep. 

To accelerate both protons and heavy ions, the AGS Booster re- 
quires a broadband (multi-octave) beam position monitoring system 
with a dynamic range spanning several orders of magnitude (2 x 
10'° to 1.5 x 10'° particles per pulse). System requirements in- 
clude the ability to acquire single turn trajectory and average orbit 
information with = 0.1 mm resolution. The design goal of + 0.5 
mm corrected accuracy requires that the detectors have repeatable 
linear performance after periodic bakeout at 300 °C. The system 
design and capabilities of the Booster Beam Position Monitor will 
be described, and initial results presented. 7 refs., 5 figs. 


24008 (BNL-45420) First results of proton injection com- 
missioning of the AGS Booster synchrotron. Reece, R.K.; 
Ahrens, L.; Alessi, J.: Bleser, E.; Brennan, J.M.; Luccio, A.; Skelly, 
J.; Soukas, A.; van Asseh, W.; Weng, W.T.; Witkover, R. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—196: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013596. Source: OSTI; NTIS; INIS; GPO Dep. 

Beam performance for the injection phase of proton beam com- 
missioning of the AGS Booster synchrotron will be presented. The 
beam from the 200 MeV Linac is transported through a new beam 
line into the Booster. This Linac-to Booster (LTB) beam line in- 
cludes a 126° bend and brings the injected beam onto the Booster 
injection orbit through the backleg of a main ring dipole magnet. 
Transfer of beam from the Linac to the Booster, spiralling beam 
and closing the orbit in the Booster ring are discussed. Injection 
and transport through one sector of the ring has been accom- 
plished. 8 refs., 1 fig. 


24009 (BNL-45422) User control of the proton beam injec- 
tion trajectories into the AGS Booster. D’Ottavio, T.; Kponou, 
A.; Luccio, A.; Alessi, J.G.; Reece, R.K.; Skelly, J. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910505—183: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013591. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The 1.5 GeV (proton) Booster Synchrotron nearing completion at 
the AGS will get its 200 MeV beam from the linac, via a 34.9 m 
long linac-to-Booster transport line, LTB. LTB branches off from the 
existing linac-to-AGS transport line, HEBT, approximately 18.4 m 
downstream from the linac. A schematic layout of LTB is shown in 
the bottom part of Fig. 1. The four dipoles, DH2 through DH5, 
which are identical and are operated in series, provide a 126° 
bend in the line. We have employed three strategies for implement- 
ing control of the trajectory, namely: (1) a global correction (2) a 
local correction (3) a zeroing correction. These, as well as their im- 
plementation, will be discussed. Operating experience obtained 
from early commissioning runs will be given. The hardware used to 
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implement the correction schemes are the beam position monitors, 
BPMxxx. orbit correctors, DHxxx and DVxxx, and multtiwire profile 
monitors, MWxxx. The quads are QHxxx and QVxxx. 3 refs.. 3 figs. 


24010 (BNL-45423) The AGS Booster low frequency rf 
system. Sanders, R.T.: Cameron, P.: Eng. W.; Goldman. M.:; 
Kasha, D.: McNerney, A.J.: Meth. M.: Ratti. A.; Spitz, R. 
Brookhaven National Lab.. Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington. DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-—216: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC). San Francisco. CA (USA), 6-9 May 1991). Order Number 
DE91013796. Source: OSTI; NTIS: GPO Dep. 

An rf system has been designed to accelerate all the desired 
species of ions up to Gold, which will be available at G = 0.048. 
The system will run on different harmonic numbers (h). It will start 
from h = 12 at injection and jump to h = 3 during the cycle. The 
beam will then be transferred to the high frequency RF system that 
will bring it to the extraction energy. The low frequency system 
consists of two single gap cavities that sweep from 0.6 to 2.4 MHz, 
with gap voltages up to 17 kV. The cavities are loaded with TDK 
SY7 high permeability ferrite rings. Tuning will be accomplished by 
changing the permeability of the fernte with dc bias currents as 
high as 200 A flowing in two “figure of eight” windings. The cavity 
will be driven by a 200 kW push-pull tetrode power amplifier, which 
will be driven by remotely located solid state drivers. 5 refs., 2 
figs., 2 tabs. 


24011 (BNL-45425) Analysis of magnetic field measure- 
ment results for the AGS Booster magnets. Bieser, E.; Thern, 
R. Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—193: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013599. Source: OSTI; NTIS; INIS; GPO Dep. 

Magnetic fied measurements have been made on nearly 200 
conventional magnets that have been installed in the AGS Booster 
and its associated transfer lines. The measurements were intended 
to monitor the quality of the magnets being produced and to check 
the pertormance of each magnet before installation. The magnetic 
measurements effort led to certain improvements in the manufac- 
turing process, which ten subsequently produced very good, very 
uniform magnets. The integrated dipole fields of the 36 booster 
dipoles are uniform to 1.5 parts in ten thousand. The magnetic 
measurements indicate that the quadrupoles were manufactured to 
an accuracy of 3 ten thousandths of an inch, which is better than 
we can physically measure. 3 refs., 2 figs., 4 tabs. 


24012 (BNL-45429) Pumping mechanisms in sputter-ion 
pumps low pressure operation. Welch, K.M. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910505—197: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013595. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is shown that significant H2 pumping occurs in the walls of tri- 
ode pumps. Also, H2 is pumped in the anode cells of sputter-ion 
pumps. This pumping occurs in a manner similar to that by which 
the inert gases are pumped. That is, Ho pumped in the walls of the 
anode cells by high energy neutral burial. Hydrogen in the pump 
walls and anodes limits the base pressure of the pump. 13 refs., 5 
figs., 1 tab. 


24013 (BNL-45435) Thyristor converter simulation and 
analysis. Zhang, S.Y. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505—245: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013802. Source: OSTI; NTIS; INIS; GPO Dep. 
In this paper we present a simulation on thyristor converters. 
The simulation features nonlinearity, non-uniform firing, and the 
commutations. Several applications such as a current regulation, a 





converter frequency characteristics analysis, and a power line dis- 
turbance analysis will be presented. 4 refs., 4 figs. 


24014 (BNL-45445) The BNL toroidal volume H~ source. 
Alessi, J.G.; Prelec, K. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910505-182: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013592. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The BNL toroidal volume H~ ion source, in pulsed operation is 
now producing up to 35 mA with an electron to H~ ratio of less 
than 5, and a ratio of less than 3 for currents up to 20 mA. This 
improvement came about by increasing the strength of the conical 
filter field. The source has also been operated steady state at low 
arc currents, where up to 6 mA of H~ was extracted. The electron 
to H~ ratio is 2-3 times larger for dc operation. For de currents up 
to 5 mA, the arc power efficiency was 5 mAVKW. Pulsed perfor- 
mance with Ta and W filaments were very similar, except for the 
large gas pumping observed with the Ta filament. In de operation, 
the Ta filament performed somewhat better than W. Extraction from 
7 apertures having a total area of 1 cm* produced the same re- 
sults as a single 1 cm* aperture. 5 refs., 4 figs. 


24015 (BNL-45461) The AGS Booster high frequency rt 
system. Sanders, R.T.; Cameron, P.; Eng, W.; Goldman, M.A.; 
Jablonski, E.; Kasha, D.; Keane, J.; McNerney, A.; Meth, M.; 
Plotkin, M.; Puglisi, M.; Ratti, A.; Spitz, R. Brookhaven National 
Lab., Upton, NY (USA). 23 Apr 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910505—268: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013975. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A high level rf system, including a power amplifier and cavity, 
has been designed and built for the AGS Booster. It covers a tre- 
quency range of 2.4 to 4.2 MHz and will be used to accelerate 
high intensity protons. Low intensity polarized protons and heavy 
ions, to the 1.5 GeV level. A total accelerating voltage of up to 90 
kV will be provided by two cavities, each having two gaps. The 
internally cross coupled, pushpull cavities are driven by an adja- 
cently located power amplifier. In order to accommodate beam 
intensities up to 0.75 x 10'° protons per bunch, a low plate resis- 
tance power tetrode is used. The tube anode is magnetically 
coupled to one of the cavity’s two parallel cells. The amplifier is a 
grounded cathode configuration driven by a remotely located solid- 
state amplifier. It has been tested in the laboratory at full gap 
voltage with satisfactory results. 5 refs., 2 figs., 1 tab. 


24016 (BNL-45464) The Booster-to-AGS beam transfer fast 
kicker modulators. Zhang, W.; Bunicci, J.; Frey, W.W.; Soukas, 
A.V.; Zhang, S.Y. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505—184: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013590. Source: OSTI; NTIS; INIS; GPO Dep. 

This work describes modulator developments for the Brookhaven 
Booster extraction and the AGS injection fast kickers. The modula- 
tors are projected for both proton and heavy ion operation. The 
equivalent load inductance is about 2.1 to 2.3 wH for each modula- 
tor. The PFN voltage is required to be below 40 kV for operation in 
air. The rise time of the pulse for proton beam transfer is 120 ns 
up to 97% of full current (1000 A), and for heavy ion beam trans- 
fer, the requirement is 160 ns up to 98% of full current (1615 A). 
During the fourth batch transfer of the proton beam from the 
Booster to AGS, the pulse fall time of the AGS injection fast kicker 
has to be very fast (< 140 ns), so that it does not appreciably de- 
flect the first batch of injected protons that is circulating is the 
AGS. To achieve the design specifications, an extensive develop- 
ment effort has been pursued, including distributed parameter 
estimation and measurement, computer aided analysis and design, 
pulse shaping and tail biting circuit test, proto-type construction, 
etc. The test results will be presented. 5 rets., 4 figs. 
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24017 (BNL—45476) Bench measurements of coupling 
impedance of AGS Booster components. Ratti, A.; Shea, T.J. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 2p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-332: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014805. Source: OSTI; NTIS; INIS; GPO Dep. 

Quantifying instability thresholds for modern synchrotrons and 
storage rings requires some knowledge of the accelerator’s 
coupling impedance. To this end, the wire technique has been im- 
plemented to measure the longitudinal coupling impedance of AGS 
Booster devices. The techniques are being refined to allow 
measurement of RHIC devices at higher frequencies. All the mea- 
surements are performed using an HP 8753 Network Analyzer 
controlled via GPIB by a Macintosh computer. The computer pro- 
vides an environment for automated data acquisition, data analysis, 
and report generation. Resistive matches between the 50u ana- 
lyzer cables and the 300w pipe-and-wire structure allow the use of 
a simple response calibration in the measurement of S21 to 
400MHz. Results from ferrite loaded rf cavities, position monitors 
and kickers are presented. 4 refs., 4 figs. 


24018 (BNL-45521) Correction of skew-quadrupole errors 
in RHIC. Dell, G.F.; Hahn, H.; Lee, S.Y.; Parsen, G.; Tepikian, S. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—280: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014035. Source: OSTI; NTIS; INIS; GPO Dep. 

The correction scheme for skew-quadrupole (a;) errors in the 
Relativistic Heavy lon Collider is presented. The a, errors result 
from fabrication and from installation errors. At the selected beta- 
tron tune of v, = 28.826 and v, = 28. 820, the principal resonances 
driven by a; errors are vx — vy = 0, the sum resonances near vx + 
vy which cause residual tune splitting and distortion of beta func- 
tion, and vy = 28&29 which cause vertical dispersion. Skew 
quadrupole correctors located in the insertions and arcs will be 
used to correct the coupling and sum resonances and, if required, 
separate correctors in the arcs could be used for vertical disper- 
sion correction. The study of the a, correction system confirmed 
that correction is possible at G* = 2 m and 6” = 6 m and that the 
required corrector strengths are consistent with those specified for 
RHIC. 6 refs., 3 figs., 3 tabs. 


24019 (BNL-45541) Brittle behavior of SSC yokes. Rehak, 
M.L. (Brookhaven National Lab., Upton, NY (USA)); Turner, J.R. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 8p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910340-42: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91014031. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In liquid helium at 4 K ultra-low carbon steel is known to be brit- 
tle. Fracture toughness and ultimate strength measured by the 
National Institute of Standards and Technology (NIST) are used 
here to examine the brittle behavior of the SSC yokes. The fracture 
toughness K,. of the material is used to estimate the maximum al- 
lowable length of pre-existing cracks. Tensile properties of the 
steel at 4 K are compared with maximum tensile stresses obtained 
from the ANSYS finite element analysis of the DSX201 cross— 
section. 5 refs., 3 figs., 4 tabs. 


24020 (BNL-45563) Automatic local beam steering sys- 
tems for NSLS x-ray storage ring: Design and implementation. 
Singh, O.V.; Nawrocky, R.; Flannigan, J. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO2-76CH00016. 
(CONF-910505—369: 1991 institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE91015231. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently, two local automatic steering systems, controlled by mi- 
croprocessors, have been installed and commissioned in the NSLS 
X- Ray storage ring. In each system, the position of the electron 
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beam is stabilized at two locations by four independent servo sys- 
tems. This paper describes three aspects of the local feedback 
program: design; commissioning; and limitation. The system de- 
sign is explained by identifying major elements such as beam 
position detectors, signal processors, compensation amplifiers, 
ratio amplifiers, trim equalizers and microprocessor feedback con- 
trollers. System commissioning involves steps such as matching 
trim compensation, determination of local orbit bumps, measure- 
ment of open loop responses and design of servo circuits. Several 
limitations of performance are also discussed. 7 refs., 2 figs. 


24021 (BNL-45565) Real time global orbit feedback system 
tor NSLS x-ray ring. Yu, L.H.; Biscardi, R.; Bittner, J.; Fauchet, 
A.M.; Krinsky, F.S.; Nawrocky, R.J.; Rothman, J.; Singh, O.V.; 
Yang, K.M. Brookhaven National Lab., Upton, NY (United States). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505-368: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91015230. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on the design and commissioning of a real time har- 
monic global orbit feedback system for the NSLS X-ray ring. This 
system uses 8 pick-up electrode position monitors and 16 trim 
dipole magnets to eliminate 3 harmonic components of the orbit 
fluctuations. Because of the larger number of position monitors and 
trim magnets, the X-ray ring feedback system differs from the pre- 
viously reported VUV ring system in that the Fourier analysis and 
harmonic generation networks are comprised of MDAC boards 
controlled by computer. The implementation of the global feedback 
system has resulted in a dramatic improvement of orbit stability, by 
more than a factor of five everywhere. Simultaneous operation of 
the global and several local bump feedback systems has been 
achieved. 4 refs., 5 figs. 


24022 (BNL-45567) Magnetic measurements of the XLS 
magnets. Solomon, L.; Galayda, J.; Sylvester, C. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910505-350: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014842. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The magnets designed and built for Phase 1 (200MeV) of the 
XLS (X-Ray Lithography Source) project have all been measured 
and characterized. In this paper, the measurement system de- 
signed and utilized for the Phase 1 180 degree dipole magnets is 
reviewed. Hall probe measurements of the two dipole magnets, 
with a field of 1.1 Tesla at 1200 amperes, are discussed and pre- 
sented. Phase 2 (700MeV) of this project includes replacement of 
the two room temperature dipole magnets with superconducting 
dipoles (3.9Tesla). 3 figs., 1 tab. 


24023 (BNL-45615) Construction and early commissioning 
results of the AGS Booster. Weng, W.T.; Ahrens, L.; Damm, R.; 
McNerney, A.J. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505-252: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014024. Source: OSTI; NTIS; INIS; GPO Dep. 

The AGS Booster synchrotron has been designed to accelerate 
protons from 200 MeV to 1.5 GeV and heavy ions from several 
MeV per nucleon to several hundred MeV per nucleon for all the 
nuclei up to gold. The design requirements and measurements re- 
sults of major accelerator components and systems are presented. 
The early commissioning results of the injection is also presented. 
12 refs., 9 figs., 2 tabs. 


24024 (BNL-45616) Main cycle controls for the AGS 
Booster synchrotron. Culwick, B.B.; Yen, S. Brookhaven National 
Lab., Upton, NY (USA). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH0001€. (CONF- 
910505-251: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014025. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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The AGS Booster is a separated function synchrotron with the 
main excitation coils of the dipoles and quadrupoles connected 
electrically in series. This circuit is driven by a complex modular 
power supply with current and voltage reference functions to obtain 
the desired magnetic fields as a function of time. The dipole cycle 
is defined by algebraic functions specifying the desired field profile 
as a function of time. These functions are processed through suc- 
cessive phases to convert to the signals needed to provide the 
power supply with one current and six voltage references. The 
user interface and algorithms to derive the control variables are de- 
scribed. 4 refs., 3 figs. 


24025 (BNL-45718) Experiments with all-Kapton insulation 
and axial prestress in 1.8 m-long SSC R&D magnets. Wan- 
derer, P. (Brookhaven National Lab., Upton, NY (USA)); Anerella, 
M.; Cottingham, G.; Ganetis, G.; Garber, M.; Ghosh, A.; Greene, 
A.; Gupta, R.; Herrera, J.; Kahn, S.; Kelly, E.; Meade, A.; Morgan, 
G.; Muratore, J.; Prodell, A.; Rehak, M.; Rohrer, E.; SaBrookhaven 
National Lab., Upton, NY (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505-362: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91015170. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Several 1.8 m-long magnets have been built to evaluate possible 
variations in the design of the SSC collider dipoles. Except for 
length and the parameters being tested, these models have the 
features of 40 mm aperture collider dipoles, which are based on a 
two-layer cosine theta coil. In these magnets, we have tested all- 
Kapton cable insulation and the effects of changes in the axial coil 
prestress. Construction details and test results for quenching, field 
harmonics, and coil loading are reported. 5 refs., 7 figs. 


24026 (BNL-45719) Effect of prestress on performance of 
a 1.8 m SSC R&D dipole. Wanderer, P. (Brookhaven National 
Lab., Upton, NY (USA)); Anerella, M.; Cottingham, G.; Ganetis, G.; 
Garber, M.; Ghosh, A.; Greene, A.; Gupta, R.; Herrera, J.; Kahn, 
S.; Kelly, E.; Meade, A.; Morgan, G.; Muratore, J.; Prodell, A.; Re- 
hak, M.; Rohrer, E.; SaBrookhaven National Lab., Upton, NY 
(USA). [1991]. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910340-—43: 3. annual 
international industrial symposium on the super collider (IISSC), At- 
lanta, GA (USA), 13-15 Mar 1991). Order Number DE91014032. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A series of 1.8 SSC dipoles is being built and tested as part of 
the R&D program. One of the 40 mm - aperture magnets was 
tested with a standard assembly and then reassembled and 
retested in a special configuration which had significantly less az- 
imuthal prestress than the initial assembly. We report quench, coil 
stress, end force, and harmonics data for each of the assemblies. 
Quench performance was not degraded for the low-prestress as- 
sembly. 4 refs., 5 figs., 5 tabs. 


24027 (BNL-45723) Magnetic properties of iron yoke lami- 
nations for SSC dipole magnets. Kahn, S.A.; Morgan, G.H. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-357: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014783. Source: OSTI; NTIS; INIS; GPO Dep. 

We examine the magnetic properties for the iron used in the 
SSC yoke laminations so that the accelerator tolerances can be 
met. The accelerator requirements for field quality specify a toler- 
ance on the variation in the central field. At machine injection the 
variation in field is attributed to coercivity, He. Requirements on the 
magnitude and the variation of H. are presented. At the 6.65 tesla 
operating field the variation in the saturation magnetization domi- 
nates the magnetic tolerance for the iron. 4 refs., 3 figs., 2 tabs. 


24028 (BNL-45724) A comparison of calculations and 
measurements of the field harmonics as a function of current 
in the SSC dipole magnets. Gupta, R.C.; Cottingham, J.G.; Kahn, 
S.A.; Morgan, G.H.; Wanderer, P. Brookhaven National Lab., Up- 
ton, NY (United States). [1991]. 3p. Sponsored by USDOE, 





Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910505-367: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(United States), 6-9 May 1991). Order Number DE91015215. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A large number of short and long superconducting dipole mag- 
nets for the Superconducting Super Collider (SSC) have been 
constructed and measured for their magnetic field properties at 
Brookhaven National Laboratory (BNL). In this paper we compare 
the calculations and measurements for the variation of field har- 
monics as a function of current in 40 mm aperture and 50 mm 
aperture dipole magnets. The primary purpose of this paper is to 
examine the iron saturation effects on the field harmonics. The field 
harmonics also change due to the persistent current in the super- 
conducting wires and due to the deformation of the coil shape 
because of Lorentz forces. We discuss the variation in the sex- 
tupole harmonics (b2) with current and explain the differences 
between the calculations and measurements. We also discuss the 
skew quadrupole harmonic at high field in the long dipole magnets. 
3 refs., 3 figs., 1 tab. 


24029 (BNL-45725) RHIC insertion magnets. Gupta, R.C.; 
Cottingham, J.; Ganetis, G.; Garber, M.; Ghosh, A.; Greene, A.; 
Hahn, H.; Herrera, J.; Kahn, S.; Kelly, E.; Killian, E.; Morgan, G.; 
Meade, A.; Muratore, J.; Prodell, A.; Rehak, M.; Rohrer, E.; Samp- 
son, W.; Shutt, R.; Thompson, P.; Wanderer, PBrookhaven 
National Lab., Upton, NY (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505-356: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014784. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Relativistic Heavy lon Collider (RHIC) under construction at 
Brookhaven National Laboratory (BNL) has six interaction regions 
for the colliding beam. Each interaction region is part of an inser- 
tion region consisting of several magnets. The required aperture of 
some of the quadrupoles and dipoles in the insertion regions is 
much larger than the nominal 80 mm aperture of the other mag- 
nets in the accelerator. There will be 82 quadrupole magnets 
having an aperture of 130 mm and a maximum operating field gra- 
dient of 59 T/m and 12 dipole magnets having an aperture of 200 
mm and an operating central field of 4.3 tesla. In this paper we dis- 
cuss the magnetic design of the coil and iron cross section for 
these magnets. The first part will describe the quadrupoles and the 
second part the dipoles. 4 refs., 3 figs., 4 tabs. 


24030 (BNL-46116) NSLS process water systems: De- 
scription of physical plant and retrospective analysis of fault 
reports. Johnson, E.D. Brookhaven National Lab., Upton, NY 
(USA). Apr 1991. 23p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. Order Number 
DE91013793. Source: OSTI; NTIS; GPO Dep. 

This report provides a brief introduction to the major features of 
the NSLS process water system, and offers an retrospective analy- 
sis of fault reports related to its overall performance in the context 
of user beam operations. It has been found that many of the past 
faults which caused machine down time have to a large degree 
been addressed by aggressive maintainance programs. Remaining 
concerns about induced failures of the flow switches are described, 
and potential problems related to operations reliability are dis- 
cussed. Evaluation of system performance has in the past been 
predicated only no equipment failures leading to lost beam time, 
and not on qualitative characteristics of stored beam which are of- 
ten of great importance to the users. This situation can only be 
remediated by the development of a data recording system which 
includes machine parameters (beam position, etc.) and process 
water system parameters. Finally, it is suggested from information 
obtained during the course of writing this paper, that major equip- 
ment maintainance issues not directly addressed by the NSLS fault 
reporting system may pose the greatest threat to future operations. 
3 figs., 9 tabs. 


24031 (BNL-46134) A Faraday Cup with high frequency 
response for a 200 MeV LINAC proton beam. Zucker, M.S.; Bit- 
tner, J.W. Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


AC02-76CH00016. (CONF-910505—221: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013867. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this device, composed essentially of coaxial line 
elements, is monitoring, on a per micropulse basis, the beam in- 
tensity of a 200 MeV LINAC at the BNL Radiation Effects Facility. 
The center conductor of the coaxial line acts as a beam stop. The 
output pulses are suitable for fast timing. 2 refs., 5 figs. 


24032 (BNL-46140) AGS booster tune meter kickers. 
Zhang, W.; Bunicci, J.; Cameron, P.R.; Soukas, A.V.; van Asselt, 
W. Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—278: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014029. Source: OSTI; NTIS; INIS; GPO Dep. 

The AGS Booster tune meter kicker system consists of two iden- 
tical kickers for horizontal and vertical tune measurements, and a 
control unit utilizing a programmable logic controller. The kicker 
modulators are line type pulsers. The pulse energy stored in the 
PFN is discharged through a set of matched cables to the load 
magnet and a matching terminating resistor. Some RC compensa- 
tion networks are used to obtain the fast rising pulse waveforms. 
The Booster will be used to accelerate protons, as well as many 
species of heavy ion beams. Thus, it will cover a wide range of 
revolution frequencies. To cover this wide range, tunes will be 
measured by kicking the beams with two different pulse lengths. 
The short pulse duration is about 1 ys, and the long pulse duration 
is about 3 ys. A switch mode power supply with fast command 
tracking speed is used for PFN charging and enables the kickers 
to change pulse amplitudes on a pulse-by-pulse basis. The peak 
current is 1500 amperes at 20 kV. The pulse repetition rate can 
reach up to a maximum of 200 pulses per second (pps) at 20 kV 
and 2000 pps at 2.5 kV. 


24033 (BNL-46142) A new main control room for the AGS 
complex. Ingrassia, P.F.; Zaharatos, R.M.; Dyling, O.H. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 2p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505-248: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 69 May 1991). Order Number 
DE91014028. Source: OSTI; NTIS; INIS; GPO Dep. 

A new Main Control Room (MCR) has been built to contro! the 
accelerators of the AGS Complex. A new physical environment 
was produced to better control light, sound, temperature, and traf- 
fic. New contro! consoles were built around the work-stations that 
make up the distributed control system. Equipment placement 
within consoles and console placement within the room reflect at- 
tention to the “human factors” needs of the operator. 1 ref., 2 figs. 


24034 (BNL-46143) Instrumentation and control of the 
AGS Booster vacuum system. Gabusi, J.; Geller, J.; Hseuh, 
H.C.; Rosas, P.; Sandburg, J.; Shen, B.; Stattel, P.; Zapasek, R. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—249: 1991 institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014027. Source: OSTI; NTIS; INIS; GPO Dep. 

The AGS Booster is a synchrotron for the acceleration of both 
protons and heavy ions. A pressure of low 10-*' Torr is required 
for the acceleration of the partially stripped, low B, very heavy ions. 
This paper describes the power supplies and controls for this ultra- 
high vacuum system with the emphasis on the operation of the ion 
gauge system over long cable length and on equipment interlock 4 
rets., 2 figs., 1 tab. 


24035 (BNL-46144) Processing and evaluation of the AGS 
Booster ultra-high vaccum system. Hseuh, H.C.; Mapes, M.; 
Schnitzenbaumer, P.; Shen, B.; Sikora, R.; Stattel, P. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505-250: 1991 Institute of Electrical and Electronics 
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Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014026. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The AGS Booster is a synchrotron for the acceleration of both 
protons and heavy ions. To minimize the beam loss due to charge 
exchange of the partially stripped, low B very heavy ions with the 
residual gas molecules, pressure of low 10~'' Torr is required for 
the 200 m booster ring. To achieve this ultra high vacuum, chemi- 
cal cleaning, vacuum furnace degassing and insitu bake were 
employed for all chambers and beam components. Using these 
procedures, vacuums of low 10-'' Torr have been routinely 
achieved during the testing of individual half cells and beam com- 
ponents, and during the commissioning of the vacuum sectors. In 
this paper, the design and layout of chambers, flanges and bake- 
out hardware is briefly described. The vacuum processing of 
different components and the results of bakeout and evaluation are 
summarized. The experience gained during the construction and 
commissioning of this ultra-high vacuum system is also given. 3 
refs., 3 figs., 1 tab. 


24036 (BNL-46187) Beam transport to the SXLS ring. Bo- 
zoki, E. Brookhaven National Lab., Upton, NY (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—220: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013866. Source: OSTI; NTIS; INIS; GPO Dep. 

Design of a transport line with highly restrictive space and beam 
size requirements and with flexibility in the orientation of the injec- 
tor is presented. An analytic method, based on symbolic algebra is 
used to find optimal regions of the design parameters. The fine 
tuning of the parameters were then performed with a standard 
matrix program. Special interest was paid to the question of disper- 
sion vector matching large angle bend with very small bending 
radius using non-iron bending magnets with very small gap area. 2 
refs., 4 figs., 1 tab. 


24037 (BNL—46191) Beam emittance and the effects of the 
rt, space charge and wake fields: Application to the ATF pho- 
toelectron beam. Parsa, Z. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910505-329: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91014789. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Laser driven photoelectron guns are of interest for use in new 
methods of accelerations, future development of Linear Colliders 
and new experiments such as Free Electron laser (IFEL). Such 
guns are potential source of low emittance-high current and short 
bunch length electron beams, where the emitted electrons are ac- 
celerated quickly to a relativistic energy by a strong rf, electric field 
in the cavity. We present a brief overview of the beam dynamic 
studies, e.g. emittance for the Brookhaven National Laboratory 
(BNL) ATF high brightness photocathode radio frequency gun (now 
in operation), and show the effects of the rf, Space Charge, and 
Wake fields on the photoelectrons. 4 refs., 7 figs. 


24038 (BNL-46207) An active interiock system for the 
NSLS x-ray ring insertion devices. Nawrocky, R.J. (Brookhaven 
National Lab., Upton, NY (USA)); Biscardi, R.; Dabrowski, J.; Flan- 
nigan, J.; Ramamoorthy, S.; Rothman, J.; Smith, J.; So, |.; Thomas, 
M.; Decker, G. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910505-201: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013798. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper describes the design and operation of an active inter- 
lock system which has been installed in the NSLS X-ray electron 
storage ing to protect the vacuum chamber from thermal damage 
by mis-steered high power photon beams from insertion devices 
(IDs). the system employs active beam position detectors to moni- 
tor beam motion in the ID straight sections and solid state logic 
Circuitry to “dump” the stored beam in the event of a fault condition 
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by interrupting the rf. To ensure a high degree of reliability, redun- 
dancy and continuous automatic checking has been incorporated 
into the design. Overall system integrity is checked periodically with 
beam at safe levels of beam current. 2 refs., 3 figs. 


24039 (BNL-46210) Measurements of possible type inver- 
sion in silicon junction detectors by fast neutron irradiation. 
Li, Z.; Kraner, H.W. Brookhaven National Lab., Upton, NY (USA). 
May 1991. 40p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. Order Number DE91014802. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The successful application of silicon position sensitive detectors 
in experiments at the SSC or LHC depends on an accurate as- 
sessment of the radiation tolerance of this detector species. In 
particular, fast neutrons (Eav = 1 MeV) produce bulk displacement 
damage that is projected, from estimated fluences, to cause 
increased generation (leakage) current, charge collection deficien- 
cies, resistivity changes and possibly semiconductor type change 
or inversion. Whereas the leakage current increase was believed to 
be the major concern for estimated fluences of 10'* n/cm? experi- 
ment year at the initial SSC luminosity of 10°/cm?-sec, increased 
luminosity and exposure time has raised the possible exposure to 
10'4 n/cm?, which opens the door for the several other radiation 
effects suggested above to play observable and significant roles in 
detector degradation or change. 17 refs., 19 figs. 


24040 (BNL-46249) Transport line trom the Linac to the 
SXLS ring. Bozoki, E. Brookhaven National Lab., Upton, NY 
(USA). May 1991. 21p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. Order Number 
DE91014801. Source: OSTI; NTIS; INIS; GPO Dep. 

Design of a transport line with highly restrictive space and beam 
size requirements and with flexibility in the orientation of the injec- 
tor is presented. An analytic method, based on symbolic algebra is 
used to find optimal regions of the design parameters. The fine 
tuning of the parameter were than performed with standard matrix 
program. Special interest was paid to the question of dispersion 
vector matching large angle bend with very small bending radius 
using non-iron bending magnets with very small gap area. 3 refs., 
6 figs., 4 tabs. 


24041 (BNL-46271) Space charge and wake field analysis 
for a high brightness electron source. Parsa, Z. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 15p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910427-3: Spring meeting of the American Physical Soci- 
ety (APS), Washington, DC (USA), 15-18 Apr 1991). Order 
Number DE91014788. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a brief overview of the formalism used, and some 
simulation results for transverse and longitudinal motion of a bunch 
of particles moving through a cavity (e.g., the Brookhaven National 
Laboratory high brightness photocathode gun), including effects of 
the accelerating field, space charge forces (e.g., arising from the 
interaction of the cavity surface and the self field of the bunch). 3 
refs., 12 figs. 


24042 (BNL-46278) Subcooler assembly for SSC single 
magnet test program. Wu, K.C.; Brown, D.P.; Sondericker, J.H.; 
Farah, Y.; Zantopp, D.; Nicoletti, A. Brookhaven National Lab., Up- 
ton, NY (USA). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-910635—4: Cryo- 
genic engineering conference and international cryogenic materials 
conference, Huntsville, AL (USA), 11-14 Jun 1991). Order Number 
DE91014804. Source: OSTI; NTIS; INIS; GPO Dep. 

A subcooler assembly has been designed, constructed and in- 
stalled in the MAGCOOL magnet test area at Brookhaven National 
Laboratory. Since July 1989, it has been used for testing SSC mag- 
nets. This subcooler assembly and cryogenic system are the first of 
its kind ever built. Today, with more than 5000 hours of operating 
time, the subcooler has proved to be a reliable unit with individual 
components meeting design expectations. The lowest temperatures 
achieved with one SSC dipole are 3.0 K at the suction of the cold 
vacuum pump and 3.2 K at the return of the magnet. The system 
performs well in both steady state operation and during magnet 
quench, subcooling, cooldown and warmup. 4 refs., 7 figs. 





24043 (FNAL/C-91/120) Bipolar and unipolar tests of 1.5m 
model SSC collider dipole magnets at Fermilab. Lamm, M.J. 
(Fermi National Accelerator Lab., Batavia, IL (USA)); Ozelis, J.P.; 
Coulter, K.J.; Delchamps, S.; Jaffery, T.S.; Kinney, W.; Koska, W.; 
Strait, J.; Wake, M.; Fortunato, D.; Johnson, D.E. Fermi National 
Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910505—274: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014142. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Tests have been pertormed at Fermilab on 1.5 m magnetic 
length model SSC collider dipoles using both bipolar and unipolar 
ramp cycles. Hysteresis energy loss due to superconductor and 
iron magnetization and eddy currents is measured and compared 
as a function of various ramp parameters. Additionally, magnetic 
field measurements have been performed for both unipolar and 
bipolar ramp cycles. Measurements such as these will be used to 
estimate the heat load during collider injection for the SSC High 
Energy Booster dipoles. 9 refs., 4 figs. 


24044 (FNAL/C—91/123) Tests of 40 mm SSC dipole model 
magnets with vertically split yokes. Koska, W.; Bossert, R.; 
Coulter, K.J.; Delchamps, S.; Gourlay, S.; Kinney, W.; Jaffery, T.S.; 
Lamm, M.J.; Strait, J.; Wake, M. Fermi National Accelerator Lab., 
Batavia, IL (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
910505—285: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014150. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Several 1 meter long, 40 mm aperture model SSC dipole mag- 
nets with vertically split yokes have been built and tested at 
Fermilab. In addition to the yoke design, these magnets were used 
to evaluate several variants of the collet clamps which apply pre- 
stress to the magnet ends. The magnets were instrumented with 
voltage taps for quench localization and strain gage based devices 
for measuring stresses, forces and deflections resulting from 
cooldown and excitation. Test were carried out in a vertical dewar 
at temperatures from 3.8°K to 4.4°K. The quench and mechanical 
behavior of these magnets will be presented and magnetic field 
measurements will be shown. A comparison with an earlier series 
of magnets with horizontally split yokes will be made. 7 refs., 4 
figs., 1 tab. 


24045 (FNAL/C—91/124) Tests of 1.5 meter model 50mm 
SSC collider dipoles at Fermilab. Wake, M. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)); Bossert, R.; Carson, J.; Coulter, 
K.; Deichamps, S.; Gourlay, S.; Jaffery, T.S.; Kinney, W.; Koska, 
W.; Lamm, MJ.; Strait, J.; Sims, R.; Winters, M. Fermi National 
Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910505-286: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014149. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A series of 50mm diameter 1.5m model magnets have been 
constructed. The test of these magnets gave convincing results 
concerning the design of the 50mm cross section of the SSC col- 
lider dipoles. 9 refs., 6 figs. 


24046 (FNAL/C—91/126) Magnetic performance of new Fer- 
milab high gradient quadrupoles. Hanft, R.; Brown, B.C.; 
Carson, J.A.; Gourlay, S.A.; Lamm, MJ.; Mclinturff, A.D.; 
Mokhtarani, A.; Riddiford, A. Fermi National Accelerator Lab., 
Batavia, IL (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
910505—126: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013197. Source: OSTI; 
NTIS; INIS; GPO Dep. 

For the Fermilab Tevatron low beta insertions installed in 
1990-1991 as part of a luminosity upgrade there were built ap- 
proximately 35 superconducting cold iron quadrupoles utilizing a 
two layer cos 26 coil geometry with 76 mm diameter aperature. 
The field harmonics and strengths of these magnets obtained by 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


measurement at cryogenic conditions are presented. Evidence for 
a longitudinal periodic structure in the remnant field is shown. 6 
refs., 2 figs., 3 tabs. 


24047 (FNAL/C—91/127) Design considerations and proto- 
type pertormance of the Fermilab Main Injector dipole. Harding, 
D.J.; Bleadon, M.E.; Brown, B.C.; Desavouret, E.; Garvey, J.D.; 
Glass, H.D.; Harfoush, F.A.; Holmes, S.D.; Humbert, J.C.; Jagger, 
J.M.; Kobliska, G.R.; Lipski, A.; Martin, P.S.; Mazur, P.O.; Mills, 
F.E.; Orris, D.F.; Ostiguy, J.F.; Peggs, S.G.; PaFermi National Ac- 
celerator Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910505—287: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 69 May 1991). Order Number DE91014148. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Main Injector project at Fermilab requires a dipole with good 
field quality from 0.1 T to 1.73 T with ramps to full field at up to 2.4 
T/s over an aperture of 10 x 5 cm. Operation of this magnet for 
the variety of purposes proposed for the Main Injector results in a 
design with low inductance, large copper cross section, and field 
uniformity sufficient for high intensity injection and efficient slow 
resonant extraction. The resulting design is presented, along with 
measurement results of a prototype magnet emphasizing the field 
uniformity. 6 refs., 4 figs., 2 tabs. 


24048 (FNAL/C—91-128) Harmonic analysis of Fermilab 
main ring quadrupoles. Brown, B.C.; Mazur, P.O.; Ostiguy, J.F.; 
Pruss, S.M.; Turkot, F. Fermi National Accelerator Lab., Batavia, IL 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH03000. (CONF-910505—189: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013673. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Main Ring Quadrupoles have been used in the Fermilab 
Main Ring and will be utilized in the proposed Fermilab Main Injec- 
tor. Utilizing a rotating coil harmonic measurement system, a 
sample of more than 35 Fermilab Main Ring Quadrupoles have 
been measured. The asymmetric design of these magnets provides 
many easily measured harmonic coefficients. Results for harmonic 
coefficients at various excitation levels are presented. 5 refs., 3 
figs., 1 tab. 


24049 


(FNAL/C—91/135) Fermilab linac upgrade side cou- 
pled cavity temperature control system. Crisp, J.; Satti, J. Fermi 
National Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Spon- 


sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910505—188: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013674. Source: OSTI; NTIS; INIS; GPO Dep. 

Each cavity section has a temperature control system which 
maintains the resonant frequency by exploiting the 17.8 ppm/°C 
frequency sensitivity of the copper cavities. Each accelerating cell 
has a cooling tube brazed azimuthally to the outside surface. Alter- 
nate supply and return connection to the water manifolds reduce 
temperature gradients and maintain physical alignment of the cav- 
ity string. Special tubing with spiral inner fins and large flow rate 
are used to reduce the film coefficient. Temperature is controlled by 
mixing chilled water with the water circulating between the cavity 
and the cooling skid located outside the radiation enclosure. Chilled 
water flow is regulated with a valve controlled by a local microcom- 
puter. The temperature loop set point will be obtained from a slower 
loop which corrects the phase error between the cavity section and 
the rf drive during normal beam loaded conditions. Time constants 
associated with thermal gradients induced in the cavity with the rf 
power require programming it to the nominal 7.1 MW level over a 1 
minute interval to limit the reverse power. 4 refs., 4 figs. 


24050 (FNAL/C—91/139) Common mode noise on the main 
Tevatron bus and associated beam emittance growth. Zhang, 
P.; Johnson, R.P.; Kuchnir, M.; Siergiej, D.; Wolff, D. Fermi 
National Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910505-283: 1991 Institute of Electrical 


ERA Vol. 16, No. 9 243 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014077. Source: OSTI; NTIS; INIS; GPO Dep. 

Overlap of betatron tune frequencies with the power supply noise 
spectrum can cause transverse beam emittance growth in a stor- 
age ring. We have studied this effect for tunes near the integer, 
where the betatron frequency is low. By injecting noise onto the 
main power supply bus, it was determined that common mode 
noise was the dominant source of emittance growth. A noise sup- 
pression feed-back loop was then used to reduce the noise and 
the emittance growth. These experiments are described as are in- 
vestigations of the common mode propagation along the Tevatron 
bus and measurements of the fields generated by common mode 
excitation of isolated Tevatron magnets. 3 refs., 4 figs. 


24051 (FNAL/C—91/154) Examination of the stability of the 
advanced imaginary -; lattice. Ng, K.Y. (Fermi National Acceler- 
ator Lab., Batavia, IL (USA)); Trbojevic, D.; Lee, S.Y. Fermi 
National Accelerator Lab., Batavia, IL (USA). May 1991. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910505-—325: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014840. Source: OSTI; NTIS; INIS; GPO Dep. 

An advanced imaginary -+ lattice for the Fermilab Main Injector 
is examined for its response to quadrupole field errors, quadrupole 
misalignment errors, as well as its dynamical aperture. We find that 
the lattice is tunable except near an integer tune. The misalign- 
ment sensitivity factors are acceptable and can be lowered if the 
low-beta triplet quadrupoles are specially aligned. The dynamical 
aperture is very large provided that a family of harmonic sex- 
tupoles is installed. 6 refs., 4 figs. 


24052 (FNAL/C—91/155) A transitionless lattice for the Fer- 
milab Main Injector. Ng, K.Y. (Fermi National Accelerator Lab., 
Batavia, IL (USA)); Trbojevic, D.; Lee, S.Y. Fermi National Acceler- 
ator Lab., Batavia, IL (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
910505—330: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014838. Source: OST]; 
NTIS; INIS; GPO Dep. 

Medium energy (1 to 30 GeV) accelerators are often confronted 
with transition crossing during acceleration. A lattice without transi- 
tion is presented, which is a design for the Fermilab Main Injector. 
The main properties of this lattice are that the +; is an imaginary 
number, the maxima of the dispersion function are small, and two 
long-straight section with zero dispersion. 7 refs., 5 figs. 


24053 (FNAL/C—91/171) Uniform remote control of front 
end processors in PAN-DA. Berg, D.; Berman, E.; MacKinnon, 
B.; Nicinski, T.; Oleynik, G.; Petravick, D.; Pordes, R.; Sergey, G.; 
Slimmer, D.; Streets, J.; White, V. Fermi National Accelerator Lab., 
Batavia, IL (USA). Jun 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. (CONF- 
9106122-2: 7. international conference on real time computer 
applications in nuclear, particle and plasma physics, Juelich (Ger- 
many), 18-21 Jun 1991). Order Number DE91015466. Source: 
OSTI; NTIS; GPO Dep. 

The PAN-DA data acquisition software system encompasses 
support for a variety of front end processors including the Struck 
General Purpose Master (GPM), the Fermilab Smart Crate Con- 
troller (FSCC), and the Motorola MVME133-A VME single board 
computer. PAN-DA provides support for the remote control of these 
processors through its Remote Procedure eXecution (RPX) soft- 
ware. This software runs over serial lines, and in some PAN-DA 
environments, over the Ethernet and TCP/IP as well. Experiments 
E791 and E771 have successfully used RPX software in both 
FSCC software development and data collection during the 1990- 
1991 fixed target run at Fermilab. RPX software has facilitated 
development and testing of the Fermilab Silicon Strip Detector 
readout system, for which the FSCC is an integral component. 
RPX based control and monitoring of the GPM and the MVME133- 
A are essential parts of the PAN-DA data acquisition system used 
by E687 and E773 during the 1990-1991 run. 6 refs., 2 figs. 
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24054 (FNAL/C—91/172) PAN-DA and beyond: Data acquisi- 
tion for the next generation experiments. Pordes, R.; Anderson, 
J.; Berg, D.; Berman, E.; Brown, D.; Dorries, T.; Mackinnon, B.; 
Meadows, J.; Moore, C.; Nicinski, T.; Oleynik, G.; Petravick, D.; 
Rechenmacher, R.; Sergey, G.; Slimmer, D.; Streets, J.; Vittone, 
M.; Votava, M.; Wilcer, N.; White, V. Fermi National Accelerator 
Lab., Batavia, IL (USA). Jun 1991. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO2-76CH03000. (CONF- 
9106122—1: 7. international conference on real time computer 
applications in nuclear, particle and plasma physics, Juelich (Ger- 
many), 18-21 Jun 1991). Order Number DE91015465. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We report on the status of the PAN-DA data acquisition system 
presented at the last Real Time Conference. Since that time, PAN- 
DA has been successfully used in the fixed target program at 
Fermilab. We also report on the plans and strategies for develop- 
ment of a new data acquisition system for the next generation of 
fixed target experiments at Fermilab. 10 refs., 3 figs. 


24055 (FNAL-TM-—1723) Design development tor the 50mm 
Superconducting Super Collider dipole cryostat. Nicol, T.H. 
Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1991. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910340-39: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91013768. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The cryostat of a Superconducting Super Collider (SSC) dipole 
magnet consists of all magnet components except the magnet 
assembly itself. It serves to support the magnet accurately and reli- 
ably within the vacuum vessel, provide all required cryogenic 
piping, and to insulate the cotd mass from heat radiated and con- 
ducted from the environment. It must function reliably during 
storage, shipping and handling, normal magnet operation, 
quenches, and seismic excitations, and must be manufacturable at 
low cost. The major components of the cryostat are the vacuum 
vessel, thermal shields, multilayer insulation system, cryogenic pip- 
ing, interconnections, and suspension system. The overall design 
of a cryostat for superconducting accelerator magnets requires 
consideration of fluid flow, proper selection of materials for their 
thermal and structural performance at both ambient and operating 
temperature, and knowledge of the environment to which the mag- 
nets will be subjected over the course their expected operating life. 
This paper describes the design of the current 50mm SSC collider 
dipole cryostat and includes discussions on the structural and ther- 
mal considerations involved in the development of each of the 
major systems. Where appropriate, comparisons will be made with 
the 40mm cryostat. 7 refs., 5 figs., 4 tabs. 


24056 (FNAL-TM-1725) Design of the multilayer insulation 
system for the Superconducting Super Collider 50mm dipole 
cryostat. Boroski, W.N.; Nicol, T.H.; Schoo, C.J. Fermi National 
Accelerator Lab., Batavia, IL (USA). Mar 1991. 13p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910340—34: 3. annual international industrial symposium 
on the super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). 
Order Number DE91013396. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of the multilayer insulation (MLI) system for the 
Superconducting Super Collider (SSC) 50 mm collider dipole cryo- 
stat is an ongoing extension of work conducted during the 40 mm 
cryostat program. While the basic design of the MLI system for the 
50 mm cryostat resembles that of the 40 mm cryostat, results from 
measurements of MLI thermal performance below 80K have 
prompted a re-design of the MLI system for the 20K thermal radia- 
tion shield. Presented is the design of the MLI system for the 50 
mm collider dipole cryostat, with discussion focusing on system 
performance, blanket geometry, cost-effective fabrication tech- 
niques, and built-in quality control measures that assure consistent 
thermal performance throughout the SSC accelerator. 16 refs., 8 
figs., 2 tabs. 


24057 (FNAL-TM-1739) Mechanical design and analysis of 
the 2D cross-section of the SSC collider dipole magnet. Strait, 
J.; Kerby, J.; Bossert, R.; Carson, J. Fermi National Accelerator 
Lab., Batavia, IL (USA). May 1991. 34p. Sponsored by USDOE, 





Washington, DC (USA). DOE Contract AC02-76CH03000. (SSCL— 
438). Order Number DE91013870. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes the mechanical design of the two dimen- 
sional cross-section of the base-line collider dipole magnet for the 
Superconducting Super Collider. The components described here 
are the collar laminations, the tapered keys that lock the upper and 
lower collars, the yoke laminations, the cold mass shell. We de- 
scribe in detail the shape of the outer surface of the collars which 
defines the yoke-collar interface, and the shape of the collar inte- 
rior, which defines the conductor placement. Other features of the 
collar and yoke will be described in somewhat less detail. 20 refs., 
12 figs. , 6 tabs. 


24058 (FNAL-TM—1743) Some design considerations for 
pbar target sweeping station. Bhat, C.M. Fermi National Acceler- 
ator Lab., Batavia, IL (USA). Jun 1991. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
Order Number DE91015102. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the results of some recent calculations 
useful to design the beam sweeping station to produce high 
intensity pbar beam at APO. With various on-going and planned in- 
tensity upgrade at the accelerator including the main injector the 
primary beam intensity on the pbar target is expected to increase. 
But some complications would arise from the existing method of 
pbar production. A study of the heavy metal targets used when the 
beam intensity was about 1.0 x 10'*, has shown a clear indication 
of target destruction by the proton beam. Although the heavy metal 
has very high melting point temperature the thermoelastic property 
is not suitable for its use as a reliable pbar target. During 1989 col- 
lider run, the target material was changed over to copper because 
of its better thermoelastic properties. The pbar yield measurement 
did not show much indications of target destruction except for a 
small decrease in the pbar yield. However, the calculations showed 
that the target material along the beam might have had enough en- 
ergy deposition to transform the target material from the solid state 
to the liquid state during the beam spill time. A further increase of 
the proton beam intensity might cause melting of the target and 
drill a hole. These problems stimulated this investigation of suitable 
target materials and a method to handle the high intensity proton 
beam. Properties of a number of target materials have been stud- 
ied in terms of their mechanical strength/resistance to shock-waves 
i.e. their thermoelastic behaviour. 


24059 (IFVE-OP-OKU-90-91) Using a crystal splitter tor or- 
ganization of simultaneous operation of slow extraction in two 
directions. Arkhipenko, A.A.; Afonin, A.G.; Bugorskij, A.P.; 
Galyaev, N.A.; Dyshkant, A.S.; Zapol’skij, V.N.; Kuz’min, G.T.; 
Rozhkov, G.A.; Tsarik, S.V.; Chesnokov, Yu.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 9p. (In Russian). Or- 
der Number DE91639024. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The results of using a bent crystal splitter for simultaneous shar- 
ing the slow extracted beams in two directions at the IHEP 
synchrotron are presented. 6 refs.; 7 figs. 


24060 (IFVE-OUNK-89-109) The pumping speed measuring 
for high-vacuum pumps with pulsed gas supply. Kiver, A.M.; 
Mirzoev, K.G.; Poroshkov, S.E. Gosudarstvenny) Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1989. 9p. (In Russian). Order Number 
DE91635650. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Voprosy atomnoj nauki i tekhniki. 

The method to measure pumping speed of high vacuum pumps 
with pulsed gas supply without dismantling them from an electro- 
physical facility has been developed. The measurement results for 
the NMD-0.16 sputter-ion pumps and sublimation titanium pump in 
hydrogen and nitrogen are presented. 4 refs.; 6 figs. 


24061 (IFVE-OUNK-OEA-89-185) Measurement of thermal 
conduction coefficient and electric specific resistance of com- 
posite superconducting wires. Gubareva, A.P.; Kozub, S.S.; 
Panteleev, V.N.; Tochilkina, E.!.; Fedorchenko, V.N.; Fomin, V.P.; 
Shpakovich, Ya.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
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Ehnergij. 1989. 14p. (in Russian). Order Number DE91635649. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the description of the hardware and tech- 
nique used for determining the thermal conduction coefficient and 
specific resistance versus the temperature, value and direction of 
the magnetic field of composite wires manufactured from the NT-50 
alloy. The computerized data acquisition and processing system 
containing the SUMMA modile set controlled by a microcomputer is 
described. The results on studying the above dependence for wires 
with different properties of the copper matrix are presented. 8 refs.; 
9 figs. 


24062 (INIS-BR-2457, pp. 1-14) Protection barrier for 
neutrons in linear accelerator. Bitelli, T. (ALARA Projetos e As- 
sessoria Tecnica em Protecao Radiologica Ltda. (Brazil); Bitelli, 
R.; Coelho, G.M. Associacao Brasileira de Ensaios Nao Destru- 
tivos, Sao Paulo, SP (Brazil). 1989. 88p. (In Portuguese). 
(CONF-8910528—: 2. national meeting of supervisors of industrial 
radiation protection, Sao Paulo (Brazil), 16 Oct 1989). In Proceed- 
ings of the 2. National Meeting of Supervisors of Industrial 
Radiation Protection. Order Number DE91635351. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The photoneutron reactions are studied aiming to calculate 
shielding of linear accelerators used by hospitals for tumor treat- 
ments and industry for nondestructive testings. It is shown that 
linear accelerators of X-ray and electron beams with energy above 
8 MeV require special shielding project. (M.C.K.). 


24063 (INS—864) Design of the compressor/stretcher ring 
of the Japanese Hadron Project. Ohmori, C.; Noda, A.; Kamiya, 
Y.; Kihara, M.; Yamane, |. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Feb 1991. 13p. Order Number DE91508192. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A possibility of adopting a racetrack-type design for the compres- 
sor/stretcher ring of the Japanese Hadron Project is described. 
This design has two long straight sections to enable to inject the 
H- beam and to produce a high 6 point for the slow extraction. 
(author). 


24064 (ITEF—91-89) Linear accelerator section alignment in 
@ vacuum chamber. Vengrov, R.M.; Vinogradskij, N.N.; Danil'tsev, 
E.N.; losseliani, D.D.; Kosyak, V.S.; Porubaj, N.I.; Ugarov, S.B. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki. 1989. 20p. (In Russian). Order Number DE91635652. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Alignment technique for multisectional accelerating structures, 
that may be used in designing new accelerators for experimental 
and applied purposes, is described. The accuracy of the alignment 
of four-chamber resonator sections directly in an accelerator vac- 
uum volume without its depressurization is not less than 100 um. 8 
rets.; 5 figs.; 5 tabs. 


24065 (lYaF-89-157) Variant of the focusing monochroma- 
tor for experiments on excitation of isotopes nuclear levels 
using synchrotron radiation. Kabannik, V.A. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1989. 41p. (In Russian). Order 
Number DE91639061. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculation of an optimal variant of synchrotron radiation (SR) 
monochromatization from a bending magnet in a storage ring with 
effective use of solid angles of SRAG2=2.5x10-‘rad, a,;=10-*rad. 
is presented. Energy resolution of the focusing monochromator is 
AN ~10*. The monochromator is designed for preliminary 
monochromatization in experiments on excitation of nuclear levels 
of Fe5” and other Moessbauer isotopes using SR, as well as for 
Moessbauer isotopes using SR, as well as for experiments requer- 
ing high illuminance of the specimen by low energy + quanta flux. 
Monochromator tuning to Fe>” -y quanta energy (E,=1441247 keV) 
is supposed to be at SR beam using a metrological monochroma- 
tor. 12 rets.; 18 figs.; 4 tabs. 


24066 (IYaF—-90-19) Program for numerical simulation of 
non-axially symmetrical electron beam tr: in long chan- 
nels. Larionov, A.V. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki. 1990. 17p. (In Russian). Order Number DE91639062. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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eee nna te ey ey 
metrical electron beam transport at paraxial approximation 5s 
described. The method of large particles with particles in the form 
of linear charges is used. The program ts realized for the ES-1061 
and VAX-780 computers. The results of test calculations for a 
beam 0.8cm im-diameter at 1 MeV energy. beam current of 300A 
and magnetic field of 959 Gs are presented. Values pulsation am- 
plitudes and beam emittance are obtamed_ 5 refs.; 9 figs. 


24067 (JINR-S-83-158) Dipole magnet and quadrupole lens 
for the slow extraction of a beam from the Dubne synchrophe- 
sotron. issinskj, 1B; Novikov, SA: Seleznev, V.V.; Tsislyak, 
O.N.; Chemikov, V.I. Joint Inst. for Nuciear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 13p. (in Russian). Order Num- 
ber DE91639027. Source: OST; NTIS (US Sales Only); INIS. 
The deflection system for the second slow extraction (SE-2) of a 
beam of protons and nuclei from the Dubna synchrophasotron con- 
sists of a dipole septum-magnet (VM-2) and a quadrupole 
septum-iens (VL-2). The magnet. the lens, the current conductors 
for supplying thes windings and the driver used for the SE-2 sys- 
tem are described. A general scheme of cooling the windings of 
the magnet, lens and conductors is presented. The magnetic char- 
acteristcs of the VM-2 magnet and the VL-2 lens are gwen. The 
system used to control the parameters of the SE-2 ts described. 4 
rets.; 16 figs. 


24068 (JINR-9-89-467) On the problem of energy evacuse- 
tion from nuciotron magnets. D'yachkov, E./. (Jommt inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy): 
Kuznetsov, GL; Smimov, AA; Ki an, G.G.; Smirnov, 
V.i. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1989. 7p. (in Russian). nse Number DE91635654. 
Source: OSTI; NTIS (US Sales Only); 

ps inten ee pO 
of the supe: magnet for the Nuclotron are pre- 


Gipole 
semted. Results of a study of the propagation velocity of a normal 
zone, heat release and a maximum temperature in the winding by 


quench are given. Using the expenmenta! data, the principle of 


mended. in this case it is necessary to provide a maximum voltage 
of about 40 V per one magnet during the evacuation which corre- 


sponds to a total voltage of 2 kV for a half-ring of the dipole 
magnets at the accelerator. 6 refs.; 10 figs.; 1 tab. 


24069 (JINR-S-89-477) Methods for the measurement of 
the phesotron accelerated beam. Misiak, R.; Shabashkov, M.F_; 
Shishkin, AL. Joit Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuciear Problems. 1989. 9p. (in Russian). Order Number 
DE91635625. Source: CSTI; NTIS (US Sales Only); INIS. 

Methods for the accelerated beam current measurement at the 
phasotron are given. The accelerated beam current measurement 
on the activation of the foil is connected with the necessary to de- 
termine the pulse rate of proton beams through the foil. The 
considerations and main correlations are brought on thew base of 
which the formula for the pulse raie is obtained. The measure- 
ments were cared out on the JINR phasotron at work with the 
Guty-factor 1:10 at nominal beam pulse currents. As the normal 
Guty-factor & corersponds the neutral current of the extracted beam 
about 2.5 uA The extracted beam current was also measured ac- 
cording to the activation of the foil. The beam extraction efficiency 
measured with the help of the suggested methods constitutes: in 
the regime without time stretching - 0.48+-0.04. in the regime with 
time stretching - 0.33+-0.3. 9 refs.; 2 figs.; 1 tab 


24070 (JINR-9-89-573) Construction design and technol 
ogy of manufacture of the tanks and rods of rf resonators for 
the U-400M isochronous heavy ion cyclotron. Artemov, N.S 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions); Bogush, V.A.; Kolesov, I.V.; Gulbekyan, G.G. Joint 
inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions. 1989. 8p. (in Russian). Order Number DES1635655. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The construction design and technology of manifacture of the 
tanks and rods of rf resonators for the U 400M isochronous heavy 
ion cyclotron are designed. The construction process rests on the 
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use of the vacuum diffusion welding method. Studies are camed 
out to investigate the process of welding method. Studies are also 
carried out to investigate the process of welding copper with stain- 
less steel. The results of those studies and the welding regime are 
given. The use of vacuum diffusion welding has permitted a new 
design of the cyclotron tanks and rods. in comparison with the con- 
ventional design, the surface of the tanks and rods mside the 
vacuum volume ts decreased by a factor of 2-3, the accuracy ts 
enhanced, and water-cooling channels are located outside the vac- 
uum volume. 6 rets.; 5 figs. 


24071 (JINR-9-89-605) Resonance ion . Gov- 
orov, A.l.; Vadeev, V.P.; Popov. VA; Pikin, Al; Reshetnikov, 
KA. Khvastunov. M.S. Joint inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 7p. (in Russian). Order Num- 
ber DES1635647. Source: OSTI; NTIS (US Sales Only); INIS. 
Estimations of specification of the linear resonance ion accelera- 
tion are given, proposed as the preaccelerator for the injection 
Nuclotron complex. The initial ion energy ts units-tens keV per nu- 
cieon, the final energy ts ~0.9 MeV per nucleon; the chanje to 
mass ratio of accelereating is from 1 up to ~ 0.02. 14 refs.; 4 figs.; 
1 tab. 


24072 (JINR-3-89-831) The kicker-magnet pulse generator 
for initial oscillations dampter system in one-turn for 1 stage 
UNK. Zhabitskij, V.M.; Ignatova, L.G.; lwanov, |.N.; Malakhov, N_A.; 
Mamonov, V.N.; Mel'nikov, VA; Pilyar, N.I.; Shcheulin, A.S. Joint 
inst. for Nuclear Research, Dubna (USSR). 1989. 8p. (in Russian). 
Order Number DE91639056. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The generator for intial betatron oscillations damptering system 
in one turn regime for | stage UNK is described. The forming line is 
preliminary charged, and discharged from the certainly level 
(defined by beam-location sensor) as the local capacitor. The dis- 
charge time must be less than 50 us (turns delay in UNK ts about 
70 ys). The current pulse ts transmitted to kicker by a long 17-ohms 
line. Accuracy (+-3%) is shown experimentally. 7 refs.; 7 figs. 
24073 (JINR-9-83-864) Stability of accelerating high- 
frequency system of ring cyclotron electron model. Giazov, 
AA; Kochkin, V.A.; Chel, L.G.; Novikov, D.L; Semenov, M.M. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1989. 8p. (in Russian). Order Number DE91639057. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Circuit units adhere to assigned tolerances of stability accelerat- 
ing dee voltage and phase shifts between them on a three-dee 
accelerating high-frequency system of the electron modei of a ring 
cyclotron are described. These units are used to decrease the en- 
ergy spread (down to 10-5) of the accelerated beam in the fiat-top 
regime during experimental research of the closed orbit expansion 
effect. 3 refs.; 8 figs. 


24074 (JINR—10-89-840) Automatized radiation control sys- 
tem (ARCS) software for the JINR phasotron. Gromov, V.O. 
Joint inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 198S. 10p. (in Russian). Order Number DE91639711. 
Source: OSTI; NTIS (US Sales Only): INIS. 

The brief description of automatized radiation control system 
(ARCS) software and functions is given separately for the lowest 
and highest intelligence levels of processing the dosimetric infor- 
mation, coming from the distributed ionizing radiation detector 
network. The main requirements while creating and starting ARCS 
were its software flexibility, ability to fit particular radiation control 
hardware, and high reliability under continuous operation condi 
tions. 10 refs.; 3 figs. 


24075 (JINR-13-89-170) The magnetoinduction detector 
system for JINR phasotron extracted proton beam monitoring 
Mitsyn, G.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab 
of Nuclear Problems. 1989. 9p. (in Russian). Order Number 
DES91639063. Source: OSTI; NTIS (US Sales Only); INIS. 

The 9-channe! magnetoinduction detector system operating on- 
line with small HP-21 MX computer has been developed. The 
system allows one to measure the loss factor of pulse proton beam 
crossing along different parts of ton-optic channels during a few 
seconds with 2-3% precision within additional gaps in vacuum 





channels. The measuring range of mean proton current is from 0.3 
to 3 pA. Channel sensitivity is controlled by imitating beam genera- 
tor pulses simultaneously going to all of the system detector 
calibration one-coil windings during the phasotron down time. 8 
refs.; 7 figs.; 2 tabs. 


24076 (JINR—16-89-626) Forecasting of radiation fields on 
relativistic ion accelerators: Algorithm of calculation of radie- 
tion fields differential characteristics around targets and 
behind biological shieldings. Krylov, A.R. Joint Inst. for Nuclear 
Research, Dubna (USSR). Dept. of Radiation Safety. 1989. 12p. 
(In Russian). Order Number DE91635653. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The algorithm of calculation of secondary radiation field charac- 
teristics around targets and characteristics of shield leakage 
radiation fields on relativistic ion accelerators are described. The 
algorithm of calculation is based on various methods of solution of 
radiation transport kinetic equation in matter: the method of suc- 
cessive collisions (in targets) and the method of approximate 
analytical solution of kinetic equations system (in shielding). The 
complex of programs realizing this algorithm allows one to calculate 
the high-energy hadrons internuclear cascade in thick targets which 
imitate the construction parts of accelerators as well as to calculate 
the neutrons internuclear cascade in continuous shielding irradiated 
by the secondary radiation from targets or light relativistic ion beam 
directly. For description of hadron double differential yields in 
nucleus-nucleus interactions the thermodynamic model ‘firesteark’ 
is used. The contribution of nucleus-projectile fragments into the 
cascade development is taken into account. 14 refs.; 3 figs. 


24077 (JINR-16-89-628) Forecasting of radiation fields on 
relativistic ion accelerators: Test of algorithms for calculation 
of scattered neutron field characteristics behind accelerator 
shields. Krylov, A.R.; Bambievskij, V.P.; Timoshenko, G.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Dept. of Radiation 
Safety. 1989. 6p. (in Russian). Order Number DE91639713. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The experiments and calculations of scattered radiation fields be- 
hind shields (side or frontal) irradiated by secondary radiation from 
targets or light relativistic ion beam directly are compared. The cal- 
culation algorithm test carried out in a wide range of primary particle 
energy and shield thichness at various geometries of source-shield 
shows 2 quite satisfactory agreement with the experiments for inte- 
gral quantities (fluence, neutron dose). It gives a possibility to use 
this algorithm for program prediction of radiation environment and 
design of biological shield for the nuclotron. 6 refs.; 6 figs.; 1 tab. 


24078 (JINR-E-7-89-492) The efficiency of consuming rare 
isotopes in a pig ion source. Kutner, V.B.; Bogomolov, S.L.; 
Efremov, A.A.; Pasyuk, A.S.; Tret’'yakov, Yu.P. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 
6p. Order Number DE91635641. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to International Conference on lon Sources, 10-14 
Jule 1989, Berkeley, USA. 

The efficiency of consuming a working substance in the cyclotron 
arc ion source during operation at the LNR JINR cyclotrons is ana- 
lyzed in comparison with the results obtained for the ECR ion 
source of GANIL and the Berkeley cyclotron. The experimental 
results are described, which have been obtained during the accel- 
eration of rare isotopes ion beams (Mg - Ge) at the U-400 and 
U-300 cyclotrons. Some features of solid working substances fed 
into the cyclotron ion source are described. The optimal conditions 
for the efficient use of working substances in the arc discharge are 
discussed. The results of producing and accelerating rare gas iso- 
topes ion beams, including the radioactive isotope carbon-14, are 
presented. Prospects for the future development of efficient ion 
sources for the LNR cyclotron complex, consisting of the U-400 
and the U-400M are discussed. 10 refs.; 1 fig.; 3 tabs. 


24079 (JINR-E-—9-89-448) Production and acceleration of 
48Ca beams with the ECR source in the JINR-GANIL experi 
ment. Luk’yanov, S.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions); Artyukh, A.G.; Gvozdev, B.A.; 
Kutner, V.B.; Penionzhkevich, Yu.E.; Bex, L.; Bourgarel, M.P.; 
Ferme, J. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
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Nuclear Reactions. 1989. 7p. Order Number DE91635642. Source 
OSTI: NTIS (US Sales Only): INIS 

The results of production and acceleration of *“*Ca beams with 
the ECR-source are described. For this purpose a special tech- 
nique has been developed which allows the metal to be extracted 
from the oxide with the aluminium as an acceptor. The mean rate 
of consumption of *°Ca was about 2 mg/h and the beam intensity 
was about 15 uA on charge state 6. The method for recuperation 
of used calcium is presented. 9 refs.; 6 figs.; 1 tab. 


24080 (JINR-R—-S-89-27) Second direction of beam extrac 
tion out of the synchrophasotron. Vasilishin, B.V. (and others): 
Volkov, V.I.; Zajtsev. |.V. Joint Inst. for Nuclear Research. Dubna 
(USSR). Lab. of High Energy. 1989. 12p. (In Russian). Order Num- 
ber DE91639026. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculation and designing of the system that permits to increase 
the efficiency of the beam extraction out of the synchrophasotron 
on the second direction of slow extraction from less than 1% up to 
40-50% are described. The main point of the work was varying of 
the edge magnetic field by shimming the part of beam channel in- 
side a quadrant. 4 refs.; 12 figs.; 1 tab. 


24081 (JINR-R-9-89-215) Numerical calculation of heavy 
ion beam extraction at the U-400 - U-400M cyclotron complex. 
Klenin, B.A.; Kozlov, S.|. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1989. 14p. (in Russian). Order 
Number DE91639025. Source: OSTI; NTIS (US Sales Only); INIS. 

The results on numerical calculations of ion extraction from the 
U-400 - U400M cyclotron complex being created at the JINR LNR 
are presented. Two methods for ion extraction are considered: 1 - 
electrostatic way, 2 - method of ion charge exchange on a thin tar- 
get. The performed investigations permitted to study peculiar 
features of ion extraction from the U-400 - U-400M cyclotrons and 
to establish basic parameters of the beam extraction system 
needed for their construction. 8 refs.; 15 figs. 


24082 (JINR-R-9-89-600) Elastic ions collisions in the mub- 
tiply charged ion sources. Shirkov, G.D. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. 8p. (In Russian). Order Number 
DE91635643. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal J. Phys. 

Elastic Coulomb electron-ion and ion-ion collisions in electron 
beams and plasma are axamined. It is shown that resulting from 
the collisions with electrons, the ionsenergy increases and they 
can be lost from the beam, and when different energy ions collide, 
the energy and temperature alignement take place. The use of low 
charged light ions for the multicharged ions cooling in electron 
beam ions sources (EBIS), electron ring ion sources (ERIS) and 
electron cyclotron resonance ion sources (ECRIS) is sunstantiated. 
The injection of low charged ions into the beam will permit to de- 
crease the multicharged ions losses in EBIS and the Doppler of 
ions radiation decreases in ERIS. The proposed model permits to 
explain the sharp increase of ions extraction when we inject light 
gas in a plasma, registrated in experiments on ECR sources. 15 
refs. 


24083 (JINR-R-9-89-846) The ferroprobe magnetometer. 
Voevodin, M.A.; Drobin, V.M.; Korukov, N.A.; Sajfulin, Sh.Z.; 
Yalovoj, |.N. Joint inst. for Nuclear Research, Dubna (USSR). Lab. 
of High Energy. 1989. 7p. (in Russian). Order Number 
DE91639054. Source: OSTI; NTIS (US Sales Only); INIS. 

The ferroprobe magnetometer is described. The device is in- 
tended for measuring fields over range of 5x10—®-1x10-°TI. The 
ferroprobe consisting of two thin bar cores with high magnetic pen- 
etration is used as transducer. It is placed inside the solenoid. The 
present generator, stabilized quartz, is assembled of logical 155 
and 555 microcircuits. Analog microcircuits are used in amplifier 
highways. The distribution of the residual magnetic field in the nu- 
clotron dipoles is investigated with the aid of the magnetometer. 
The experimental results of this research are presented. The mag- 
netometer can be widely used for measuring weak dispersed 
magnetic fields and the magnetic field of the Earth. 4 refs.; 6 figs. 


24084 (JINR-R-9-90-440) Types of contaminations, their in- 
fluence on the vacuum and optimal cleaning technology on 
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metal and glass parts for ultrahigh vacuum physical equip- 
ment. Vertes. M.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1990. 15p. (In Russian). Order 
Number DE91639055. Source: OSTI: NTIS (US Sales Only): INIS. 

On the base of experiences of prominent soviet organizations 
and other world-wide known vacuum firms a review of existing 
surface contaminations of vacuum parts is given. The surface con- 
taminations are classified: their source and their negative effect to 
vacuum are discussed. The disposition of contaminations on the 
surface of vacuum parts is also mentioned. The requirements to a 
good technology of the cleaning process are listed. Optimal 
variants of cleaning technology of metal and glass surfaces for ul- 
trahigh vacuum physical equipment are given. 


24085 (JINR-R—10-89-196) Control system of beam second 
slow extraction and fast extraction tor the synchrophasotron. 
Balandikov. A.N.; Buldakovskij, V.N.; Volkov, V.I.; Gorchenko, 
V.M.: Novikov, S.A.; Romanov, S.V.; Tsislyak, O.N. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. Qp. 
(In Russian). Order Number DE91635660. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Control system of beam second slow extraction and fast extrac- 
tion for the synchrophasotron is described. Currents in resonance 
windings, magnets and lenses; intensity, spill shape and space 
characteristics of extracted beam, accelerator quide magnetic field 
parameters are measured and controlled. The control system is 
based on MERA-685 computer connected with the accelerator 
local computer net. A brief description of CAMAC apparatus is pre- 
sented. 10 refs.; 4 figs. 


24086 (JINR-R-10-89-197) Intensity measurement of the 
beams extracted from the synchrophasotron. Balandikov, A.N. 
(and others); Buldakovskij, V.N.; Volkov, V.I. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1989. 6p. (In Rus- 
sian). Order Number DE91635661. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Apparatus for intensity absolute measurements of beams 
extracted from the synchrophasotron is described. lonization cham- 
bers filled with argon are used as detectors. lonization current 
integrator is the main module of signal registration. It ensures the 
measurements in three ranges with the following charge-to-voltage 
transformation coefficients: 2x10° V/C, 2x10” V/C, 2x10° V/C. The 
apparatus permits to fulfil the intensity absolute measurements in 
the 105 - 101? single-charged particle/cycle range. 3 refs.; 3 figs. 


24087 (KEK-90-10) Proceedings of the international work- 
shop on solenoidal detectors for the SSC. Abe, Fumio; 
Hasegawa, Katsuo (eds.). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jul 1990. 543p. (CONF-9004213-: Inter- 
national conference on solenoidal detectors for the SSC, Tsukuba 
(Japan), 23-25 Apr 1990). Order Number DE91790859. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This issue is the collection of the papers presented at the Inter- 
national Workshop on solenoidal detectors for the Superconducting 
Super Collider (SSC). The 48 of the presented papers are indexed 
individually. (J.P.N.). 


24088 (KEK-90-20) A new programming method for multi- 
task multi-computer system with local area network: OBJP: 
Multi-computer programming environment with MAP. Naka- 
gawa, Hidetoshi. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Feb 1991. 81p. (In Japanese). Order Number 
DE91508201. Source: OSTI; NTIS (US Sales Only); INIS. 

At KEK 12 GeV Proton Synchrotron (12GeV PS), its control 
computer system has been changed from the MELCOM-70 mini- 
computer system to VME-computer system, in which computers 
are connected with a local area network (LAN) called MAP (Manu- 
facturing Automation Protocol). Before the replacement, a test 
control system with VME-computers was installed in the part of the 
control system. At the same time, programming support 
environment called OBJP was implemented. The OBJP helps pro- 
grammers to make real-time multi-computer application software. 
The OBJP is a PASCAL pre-processors, and it generates a PAS- 
CAL program from an OBJP source program. In the case of a 
small program like the sample in this paper, ratio of program size 
(OBJP source /PASCAL source) is about 1 /10. In this case, the 
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OBJP source can be much simpler than PASCAL source. Part 1 
shows the idea of the OBJP. Part 2 shows how a PASCAL source 
is generated from an OBJP source. In part 3, the summary of the 
OBJP syntax is shown. (author). 


24089 (LA-11857-C, pp. 71-78) Magnet design using finite 
element software. Simkin. J. Los Alamos National Lab., NM 
(USA). Jul 1990. (CONF-900163—: Conference on computer codes 
and the linear accelerator community. Los Alamos. NM (USA), 22- 
25 Jan 1990). In Proceedings of the conference on computer 
codes and the linear accelerator community. 531p. Source: NTIS, 
PC A22/MF A01. 

A summary of the features of the electromagnetic field calcula- 
tion programs PE2D, TOSCA, CARMEN and GFUN is presented. 
Accuracy and functionality are of great importance in accelerator 
applications that require the evaluation of electromagnetic fields. 
Field and force accuracy are discussed in both enclosed and open 
systems. 


24090 (LA-11857-C, pp. 79-84) MAGNUS-3D: Improvements 
in three-dimensional magnet calculations. Ida, N. (Univ. of 
Akron, OH (USA)); Pasciak, J.E.; Pissanetzky, S. Los Alamos Na- 
tional Lab., NM (USA). Jul 1990. (CONF-900163-—: Conference on 
computer codes and the linear accelerator community, Los Alamos, 
NM (USA), 22-25 Jan 1990). In Proceedings of the conference on 
computer codes and the linear accelerator community. 531p. 
Source: NTIS, PC A22/MF A01. 

This paper reports the progress of MAGNUS software during 
1988. Three new lines of collaboration have started, involving the 
Brookhaven National Laboratory, the University of Akron, OH, and 
KEK, Japan. MAGNUS has been extended by the addition of two 
new modules, which can solve problems of 3D sinusoidal, steady- 
state eddy currents and 3D microwave cavities, even in the 
presence of losses. A new formulation of nonlinear magnetostatics 
with very interesting practical advantages has been discovered and 
implemented in MAGNUS-3D. New solutions for Ampere’s integral 
have been found and also implemented in MAGNUS-3D. The new 
solutions apply for conductor elements shaped as general polyhe- 
drons, like tetrahedrons and wedges, very important in practical 
work. Research on the use of parallel algorithms in MAGNUS-3D, 
particularly the overlapping domain decomposition preconditioning, 
and on the use of parallel hardware on personal computers, are 
both under way. 


24091 (LA-11857-C, pp. 103-117) Extraction induced emit- 
tance growth for negative ion sources. Whealton, J.H. (Oak 
Ridge National Lab., TN (USA)); Meszaros, P.S.; Raridon, R.J.; 
Rothe, K.E. Los Alamos National Lab., NM (USA). Jul 1990. 
(CONF-900163—: Conference on computer codes and the linear 
accelerator community, Los Alamos, NM (USA), 22-25 Jan 1990). 
In Proceedings of the conference on computer codes and the lin- 
ear accelerator community. 531p. Source: NTIS, PC A22/MF A01. 

Nonlinear emittance growth produced by ion extraction is consid- 
ered by a 3-D analysis in a Viasov-Poisson-Boltzmann formulation. 
Phenomena considered include: (1), presheath effects, including 
electron depletion, (2), electron sheath accumulation (for large 
transverse magnetic fields), (3), nonlinear sheath fields (obtained 
by a self-consistent solution with an assumed quasi-equilibrium 
positive ion distribution and at least one Viasov distribution), (4), 
nonlinear fringe fields produced by the accelerator-extractor itself 
(obtained self-consistently with item 3 above), (5), nonlinear space 
charge of the beam itself, (6), beam in conjunction with extracted 
electrons, and (7), ion acoustic waves. For specific volume nega- 
tive ion source configurations, an investigation of the contribution 
of aberrations caused by an electron trap and electron accumula- 
tion in the extraction sheath are studied. Either of these effects can 
contribute significantly to the beam emittance, possibly dominating 
the contribution of the negative ion temperature in the source. 


24092 (LA-11857-C, pp. 265-289) The AMOS [Azimuthal 
MOde Simulator] wakefield code. DeFord, J.F. (Lawrence Liver- 
more National Lab., CA (USA)); Craig, G.D.; McLeod, R.R. Los 
Alamos National Lab., NM (USA). Jul 1990. DOE Contract W- 
7405-ENG-48. (CONF-900163-: Conference on computer codes 
and the linear accelerator community, Los Alamos, NM (USA), 22- 
25 Jan 1990). In Proceedings of the conference on computer 





codes and the linear accelerator community. 531p. Source: NTIS, 
PC A22/MF A01. 

AMOS (Azimuthal MOde Simulator) is an electromagnetic simu- 
lation computer program that has been developed to study and 
design accelerator cavities. AMOS simulates the temporal evolution 
of fields in rotationally symmetric volumes, using a harmonic ex- 
pansion in the azimuthal coordinate (¢) to project the fields onto a 
two-dimensional, r - 2, finite-difference grid. An interactive prepro- 
cessor has been developed which allows the user to easily 
construct AMOS grids from geometric models. A wakefield postpro- 
cessor has also been developed to compute wake potentials and 
impedances from AMOS time-domain data. Graphical postprocess- 
ing software is presently under development. AMOS has been 
used to study accelerating modules in several linear accelerators, 
including the Advanced Test Accelerator (ATA), the Experimental 
Test Accelerator-ll (ETA-Il), SNOMAD, Dual Access Radiographic 
Hydrodynamics Test facility (DARHT), and others. Ongoing AMOS 
development objectives include the installation of an open bound- 
ary condition (Lindman), an rf tensor ferrite model, and the 
extension of AMOS to irregular, boundary conforming grids. 


24093 (LA-—11857-C, pp. 301-316) Numerical simulation of 
cross field amplifiers. Eppley, K. (Stanford Linear Accelerator 
Center, CA (USA)). Los Alamos National Lab., NM (USA). Ju! 1990. 
(CONF-900163—: Conference on computer codes and the linear 
accelerator community, Los Alamos, NM (USA), 22-25 Jan 1990). 
In Proceedings of the conference on computer codes and the lin- 
ear accelerator community. 531p. Source: NTIS, PC A22/MF A01. 

The author is developing a simulation model of cross field ampli- 
fiers using the PIC code CONDOR. He simulates an interaction 
region, one travelling wavelength long, with periodic boundary con- 
ditions. An electric field with the appropriate phase velocity is 
imposed on the upper boundary of the problem. Evaluation of the 
integral of E-J gives the power interchanged between the wave 
and the beam. Given the impedance of the structure, the author 
then calculates the change in the travelling wave field. Thus the 
author simulates the growth of the wave through the device. The 
main advance of our model over previous CFA simulations is the 
realistic tracking of absorption and secondary emission. The code 
uses experimental curves to calculate secondary production as a 
function of absorbed energy, with a theoretical expression for the 
angular dependence. The author has used this code to model the 
100 MW X-band CFA under construction at SLAC, as designed by 
Joseph Feinstein and Terry Lee. The author is examining several 
questions of practical interest, such as the power and spectrum of 
absorbed electrons, the minimum travelling wave field needed to 
initiate spoke formation, and the variation of output power with DC 
voltage, anode-cathode gap, and magnetic field. 


24094 (LA-UR-—91-1443) Rf reference generation for the 
Ground Test Accelerator. Regan, A.H.; Denney, P.M. Los Alamos 
National Lab., NM (USA). [1991]. 4p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910505—160: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013071. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper describes the implementation plan for the radio- 
frequency (rf) reference generation subsystem of the Ground Test 
Accelerator (GTA). The master oscillator and most of the required 
components of this subsystem have been acquired and tested. 
Hardware descriptions and test results are cited when available. 
Each GTA control subsystem requires a coherent, phase-stable 
signal from the rf reference generation subsystem to regulate the rf 
field in its corresponding cavity of the accelerator. The rf reference 
generation subsystem is configured in a star-distribution format, 
originating at a master oscillator that supplies three phase-coherent 
frequencies harmonically related to a fixed fundamental. Phase- 
locked loops and Wilkinson splitters distribute these signals to 
many different output ports. 16 monitoring modules measure the 
stability of the signals being distributed. Any shift in phase of the rf 
reference signals from the reference generation subsystem to each 
cavity-control subsystem will translate directly into phase errors be- 
tween cavities. The allowed tolerance on the phase error for the 
reference signals is +/—0.15 degrees. 3 rets. 
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24095 (LA-UR-91-1444) Fields and trajectories in the mag- 
nicon. Tallerico, P.J.; Rees, D.E. Los Alamos National Lab., NM 
(USA). [1991]. 4p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505-159: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC). San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013070. Source: OSTI: 
NTIS (US Sales Only); GPO Dep. 

The magnicon is a new type of deflection-modulated microwave 
amplifier that has great potential for high-power, high-efficiency mi- 
crowave generation. The magnicon has two ™110 cavities, each 
with fields rotating at microwave frequencies. The first cavity 
deflection-modulates an electron beam into an expanding spiral 
path, and the second extracts kinetic energy from the modulated 
beam. Static magnetic fields employed in the second cavity pro- 
duce cyclotron motion at frequencies employed in the second 
cavity produce cyclotron motion at frequencies that are multiples of 
the microwave frequency. The results of calculations performed on 
this beam-wave system, with a first-order numerical model, provide 
guidance for magnicon experimental designs. Field calculations 
have also been done with the three-dimensional electromagnetic 
field simulation code, MAFIA. The field and trajectory calculations 
demonstrate that very high output power and dc-to-rf conversion 
efficiencies are possible with the magnicon. 4 refs., 6 figs. 


24096 (LA-UR-91-1450) Magnet design for the DARHT lin- 
ear induction accelerators. Burns, M. (Los Alamos National Lab., 
NM (USA)); Chellis, K.; Mockler, C.; Tucker, T.; Velasquez, G.; Van 
Maren, R. Los Alamos National Lab., NM (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505—153: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013067. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The linear induction accelerator focus magnet design for the 
Dual Axis Radiographic Hydrotest (DARHT) facility is presented. 
Prototype solenoid magnets have demonstrated less than 1 mrad 
peak transverse error field while using large copper conductors. 
The design features multi filar winding to reduce field errors due to 
winding geometry, iron rings within the solenoid to greatly reduce 
the effects of winding errors, and low profile dipole trim magnets to 
correct installation errors. Numerical modeling of several designs is 
presented as well as data from magnetic fied measurements of a 
series of prototype magnets. 5 refs., 5 figs. 


24097 (LA-UR-91-1451) Time-resolved emittance measure- 
ments of an excimer-laser-driven metal photocathode. 
Kauppila, T.; Carlson, R.; Moir, D.; Ridion, R. Los Alamos National 
Lab., NM (USA). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910505—-154: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013066. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The velvet cathode material of a 4-MeV, electron-beam injector 
was replaced with a metal cathode and driven by an ArF excimer 
laser. Time-resolved measurements of photo electron current and 
effective cathode temperature were made. A streak camera and B- 
dot (magnetic field) probes were the primary diagnostics for the 
experiment. The streak camera determined effective cathode tem- 
perature in a single spatial dimension. Time-integrated photography 
was used to observe plasma formation in the cathode region. The 
results will be used to ascertain the feasibility of long-pulse (75 ns) 
beam generation for injection into a linear induction accelerator. 6 
refs., 6 figs. 


24098 (LA-UR-91-1479) An automated vacuum system. 
Atkins, W.H. (Oak Ridge National Lab., TN (USA)); Vaughn, G.D.; 
Bridgman, C. Los Alamos National Lab., NM (USA). [1991]. 4p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910505-210: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91013655. Source: OSTI; NTIS; GPO 
Dep. 
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Software tools available with the Ground Test Accelerator (GTA) 
control system provide the capability to express a control problem 
as a finite state machine. System states and transitions are ex- 
pressed in terms of accelerator parameters and actions are taken 
based on state transitions. This is particularly useful for sequencing 
operations which are modal in nature or are unwieldy when imple- 
mented with conventional programming. State diagrams are 
automatically translated into code which is executed by the control 
system. These tools have been applied to the vacuum system for 
the GTA accelerator to implement automatic sequencing of opera- 
tions. With a single request, the operator may initiate a complete 
pump-down sequence. He can monitor the progress and is notified 
if an anomaly occurs requiring intervention. The operator is not re- 
quired to have detailed knowledge of the vacuum system and is 
protected from taking inappropriate actions. 1 ref., 6 figs. 


24099 (LA-UR-91-1483) Design of a multivariable RF con- 
trol system using gain-shaping in the frequency domain. 
Ziomek, C.D.; Jachim, S.P.; Natter. E.F. Los Alamos National Lab., 
NM (USA). [1991]. 4p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505-222: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013859. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Due to the time-varying nature of the radio-frequency (RF) accel- 
erator, RF fied amplitude and phase parameters must be precisely 
controlled in order to confine and accelerate the charged particle 
beam. Typically, a feedback control system regulates the RF field, 
rejects noise and disturbances, and maintains operational stability 
over changes in the electrical structure of the accelerator. This pa- 
per describes a multivariable contro! system that compensates the 
electrical structure of the accelerator by using gain-shaping in the 
frequency domain. The amplitude and phase quantities have been 
resolved into in-phase and quadrature (l&Q) variables. These or- 
thogonal variables have simple mathematical relationships, and 
can be analyzed using linear transfer function matrices. The 
transfer matrix theory has been applied to the design of the multi- 
variable control system that regulates the RF field in-phase and 
quadrature components. Frequency-domain controllers compensate 
these two signals to provide desired frequency response character- 
istics. A control predistorter performs an inverse coupling function, 
so that the 1&Q components are effectively decoupled by the accel- 
erator. Furthermore, computer interface circuitry allows the 
adaptive optimization of the mathematical transfer functions of the 
compensators. 5 refs., 4 figs. 


24100 (LA-UR-91-1494) Transition fittings between alu- 
minum and stainless steel components of cryogenic 
accelerators. Fox, W.E.; Bultman, N.K. Los Alamos National Lab., 
NM (USA). [1991]. 6p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505-214: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013761. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The use of copper-plated aluminum for cryogenic rf structures re- 
quires that a transition fitting be placed between the rf cavity and 
the stainless steel cryogen manifolding. The fitting must accommo- 
date the significant loads that result because the aluminum and 
stainless steel contract differentially as the cavity undergoes 
thermal cycling from 300 K to 20 K. The fitting must also accom- 
modate loads resulting from installation forces. Because the 
commercial fittings we evaluated for this application were unsatis- 
factory, we initiated a development program to produce a fitting 
that had good structural properties, was easily repairable in the 
event of a leak, and could be customized to a specific application. 
We evaluated both an explosive-bonded fitting and a low- 
temperature-soldered fitting. We conducted structural tests at 300 
K, 20 K, and 4 K to determine failure mechanisms, and allowable 
stresses. 4 refs., 5 figs., 5 tabs. 


24101 (LA-UR-91-1495) E-beam accelerator cavity devel- 
opment for the ground-based free electron laser. Bultman, N.K.; 
Spalek, G. Los Alamos National Lab., NM (USA). [1991]. 5p. Spon- 
sored by Department of Defense, Washington, DC (USA). DOE 


250 ERA Vol. 16, No. 9 


Contract W-7405-ENG-36. (CONF-910505-—227: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA). 6-9 May 1991). Or- 
der Number DE91013760. Source: OSTI; NTIS (US Sales Only): 
GPO Dep 

Los Alamos National Laboratory is designing and developing four 
prototype accelerator cavities for high-power testing on the Modular 
Component Technology Development (MCTD) test stand at Boeing. 
These cavities provide the basis for the e-beam accelerator hard- 
ware that will be used in the Ground Based Free Electron Laser 
(GBFEL) to be sited at the White Sands Missile Range (WSMR) in 
New Mexico. 2 refs., 7 figs. 


24102 (LA-UR-91-1535) Pertormance of the photoinjector 
accelerator for the Los Alamos free-electron laser. O'Shea, 
P.G.: Bender, S.C.; Carlsten, B.E.; Early, J.W.; Feldman, D.W.; 
Feldman, R.B.; Johnson, W.J.D.; Lumpkin, A.H.: Sheffield, R.L.; 
Springer, R.W.; Stein, W.E.; Young, L.M. Los Alamos National 
Lab., NM (USA). [1991]. 4p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505-186: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013682. Source: OSTI; 
NTIS; GPO Dep. 

The Los Alamos free-electron laser (FEL) facility has been 
greatly modified by the replacement of the thermionic electron gun 
and bunchers with a 1300 MHz RF photoinjector. Two more accel- 
erator tanks have been added to increase the beam energy to 40 
MeV. Preliminary studies at 15 MeV have demonstrated excellent 
beam quality with a normalized emittance of 40 « mm-mrad. The 
beam quality is now sufficient to allow harmonic lasing in the visi- 
ble. At present we are beginning FEL experiments at a wavelength 
near 3 um. In this paper we report on the performance of our pho- 
toinjector accelerator. 9 refs. , 3 figs., 4 tabs. 


24103 (LA-UR-91-1553) Observations on _ field-emission 
electrons from the Los Alamos FEL photoinjector. Lumpkin, 
A.H. Los Alamos National Lab., NM (USA). [1991]. 4p. Sponsored 
by Department of Defense. Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910505—211: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013654. Source: OSTI; NTIS; GPO Dep. 

A background source of electrons from the photoelectric injector 
(PEl) of the Los Alamos FEL experiment has been identified. This 
source is present without the drive laser irradiation and when the rf 
power is applied to the injector accelerator. Using intensified cam- 
eras and a synchroscan streak camera, these electrons have been 
imaged via optical transition radiation and Cherenkov radiation and 
characterized. The basic questions of location (photocathode), tim- 
ing (~ 40 to 90 ° of the rf cycle), magnitude (2.2 nC per us of rf 
power at 26 MV/m at the photocathode), and parameter sensitivity 
(accelerator A field’s duration and magnitude) have been an- 
swered. The properties are consistent with a_ field-emission 
mechanism. 3 refs., 4 figs. 


24104 (LA-UR-91-1888) Beam dynamics design of an RFQ 
tor the SSC Laboratory. Bhatia, T.S. (Los Alamos National Lab., 
NM (USA)); Billen, J.H.; Cucchetti, A.; Neuschaefer, G.; Young, 
L.M.; Guy, F.W. Los Alamos National Lab., NM (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505-321: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014774. Source: OSTI; NTIS; INIS; GPO Dep. 

The design of the Radio Frequency Quadrupole (RFQ) accelera- 
tor for the Superconducting Super Collider (SSC) is presented. The 
RFQ, which accepts the beam from the ion source through the low 
energy beam transport (LEBT) line, is designed to accelerate H— 
beam from 35 keV to 2.5 MeV. Key design considerations and the 
final design parameters for the RFQ are presented. Results of sim- 
ulation studies with and without misaligned input beam are also 
discussed. 3 refs., 7 figs., 3 tabs. 


24105 (LA-UR-91-2050) REX, a 5-MV pulsed-power source 
for driving high-brightness electron beam diodes. Carison, 





R.L.; Kauppila, T.J.; Ridlon, R.N. Los Alamos National Lab., NM 
(USA). [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910640-19: 8. IEEE 
pulsed power conference, San Diego, CA (United States), 17-19 
Jun 1991). Order Number DE91014604. Source: OSTI; NTIS; 
GPO Dep. 

The Relativistic Electron-beam Experiment, or REX accelerator, 
is a pulsed-power source capable of driving a 100-ohm load at 5 
MV, 50 kA, 45 ns (FWHM) with less than a 10-ns rise and 15-ns 
fall time. This paper describes the pulsed-power modifications, 
modelling, and extensive measurements on REX to allow it to drive 
high impedance (100s of ohms) diode loads with a shaped voltage 
pulse. A major component of REX is the 1.83-m-diam x 25.4-cm- 
thick Lucite insulator with embedded grading rings that separates 
the output oil transmission line from the vacuum vessel that con- 
tains the re-entrant anode and cathode assemblies. A radially 
tailored, liquid-based resistor provides a stiff voltage source that is 
insensitive to small variations of the diode current and, in addition, 
optimizes the electric field stress across the vacuum sie of the 
insulator. The high-current operation of REX employs both multti- 
channel peaking and point-plane diverter switches. This mode 
reduces the prepulse to less than 2 kV and the postpulse to less 
than 5% of the energy delivered to the load. Pulse shaping for the 
present diode load is done through two L-C transmission line filters 
and a tapered, glycol-based line adjacent to the water PFL and 
output switch. This has allowed REX to drive a diode producing a 
4-MV, 4.5-kA, 55-ns flat-top electron beam with a normalized La- 
postolle emittance of 0.96 mm-rad corresponding to a beam 
brightness in excess of 4.4 x 10° A/m? —rad*. 6 refs., 13 figs. 


24106 (LA-UR-91-2051) Induction cell breakdown experi- 
ments for the DualAxis Radiographic Hydrotest (DARHT) 
Facility. Earley, L.M.; Barnes, G.A.; Eversole, S.A.; Kauppila, T.J.; 
Keel, G.; Liska, D.J.; Moir, D.C.; Parsons, W.M.; Rader, D.C. Los 
Alamos National Lab., NM (USA). [1991]. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910640—20: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91014603. 
Source: OSTI; NTIS; GPO Dep. 

Linear induction cells for the Dual-Axis Radiographic Hydrotest 
(DARHT) Facility have been tested to determine their high-voltage 
breakdown characteristics. A variety of full scale insulators were 
tested both in actual cells and in fixtures simulating induction cells. 
All insulators were constructed using cross-linked polystyrene 
(Rexolite). High-voltage pulses up to 550 kV were applied to the in- 
sulators using both a 60-ns pulse Blumlein and a 200-ns pulse 
cable Marx. Two different vacuum gaps were used in these tests, 
1.46 and 1.91 cm. The tests were performed at various vacuum 
levels ranging from 1 x 10-® to 5 x 10-® torr. Breakdown tests of 
the insulators were also performed with an electron beam gener- 
ated in the vacuum gap through the use of a velvet emitter. The 
gap voltage and current were measured using calibrated E-dot and 
B-dot probes. 15 refs., 7 figs. 


24107 (LA-UR-91-2089) Pulsed power systems for the 
DARHT accelerators. Downing, J.N.; Parsons, W.M.; Earley, L.M.; 
Melton, J.G.; Moir, D.C.; Carison, R.L.; Barnes, G.A.; Builta, L.A.; 
Eversole, S.A.; Keel, G.l.; Rader, D.C.; Romero, J.A.; Shurter, R.P. 
Los Alamos National Lab., NM (USA). [1951]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910640-6: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91014595. 
Source: OST!; NTIS; INIS; GPO Dep. 

The Dual-Axis Radiographic Hydro Test (DARHT) Facility is 
being designed to produce high-resolution flash radiographs of hy- 
drodynamics experiments. Two 16- to 20-MeV linear induction 
accelerators (LIA), with an included angle of 90°, are used to pro- 
duce intense bremsstrahlung x-ray pulses of short duration (60-ns 
flat-top). Each accelerator has a 4-MeV electron source that injects 
an electron beam into a series of 250-kV induction cells. The three 
major pulsed-power systems are the injectors, the induction-cell 
pulsed-power (ICPP) units, and the ICPP trigger systems, and are 
discussed in this paper. 11 refs., 5 figs, 3 tabs. 


24108 (LBL-28916) Recent improvements in superconduct- 
ing cable for accelerator dipole magnets. Scanlan, R.M.; Royet, 
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J.M. Lawrence Berkeley Lab., CA (USA). May 1991. 6p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00098. (SC-MAG—287;CONF-910505-219: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013775. Source: OSTI; NTIS: INIS: GPO Dep. 

The superconducting magnets required for the SSC have pro- 
vided a focus and substantial challenge for the development of 
superconducting wire and cable. The number of strands in the ca- 
bles have been increased from 23 for the Tevatron to 30 for the 
SSC inner layer cable and 36 for the SSC outer cable. Critical cur- 
rent degradation associated with cabling has been reduced from 
15% for the Tevatron to less than 5%. R&D which has led to these 
improvements will be described and the opportunities for further 
advances will be discussed. 11 refs., 2 figs., 1 tab. 


24109 (LBL-29908) The U5.0 Undulator for the ALS. Hoyer, 
E.; Chin, J.; Halbach, K.; Hassenzahl. W.V.; Humphries, D.; Kin- 
caid, B.; Lancaster, H.; Plate, D. Lawrence Berkeley Lab., CA 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-910505—294: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014230. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The U5.0 Undulator, an 89 period, 5 cm period length, 4.6 m 
long insertion device has been designed and is in fabrication. This 
undulator will be the first high brightness source, in the 50 to 1500 
eV range, for the Advanced Light Source (ALS) and is scheduled 
for completion in 1992. A modular hybrid configuration utilizing Nd- 
Fe-B permanent magnet material and vanadium permendur is used 
that achieves 0.837 Tesla effective peak field. Correction of the 
vertical field integral is with permanent magnet rotors at the ends. 
Gap adjustment is with an arrangement of roller screws, chains 
drives, a gear reduction unit and a stepper motor driven by a 
closed loop control system. The vacuum chamber design is a two- 
piece, machined and welded 5083-H321 aluminum construction of 
5.1 m length. Magnetic design, subsystem design and fabrication 
progress are presented. 12 refs., 4 figs., 2 tabs. 


24110 (LBL-29913) Review of MEVVA ion source perfor- 
mance for accelerator injection. Brown, |.G. (Lawrence Berkeley 
Lab., CA (USA)); Godechot, X.; Spaedtke, P.; Emig, H.; Rueck, 
D.M.; Wolf, B.H. Lawrence Berkeley Lab., CA (USA). May 1991. 
4p. Sponsored by Department of Defense, Washington, DC (USA); 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
Contract ARO 116-89;Contract 88-F-0093. (CONF-910505~—202: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013845. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Mevva (metal vapor vacuum arc) ion source provides high 
current beams of multiply-charged metal ions suitable for use in 
heavy ion synchrotrons as well as for metallurgical ion implantation. 
Pulsed beam currents of up to several amperes can be produced 
at ion energies of up to several hundred keV. Operation has been 
demonstrate for 48 metallic ion species: Li, C, Mg, Al, Si, Ca, Se, 
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ge, Sr, Y, Zr, Nb, Mo, Pd, Ag, 
Cd, In, Sn, Ba, La, Ce, Pr, Nd, Sm, Gd, Dy, Ho, Er, Yb, Hf, Ta, W, 
Ir, Pt, Au, Pb, Bi, Th and U. When the source is operated optimally 
the rms fractional beam noise can be as low as 7% of the mean 
beam current; and when properly triggered the source operates 
reliably and reproducibly for many tens of thousands of pulses with- 
out failure. In this paper we review the source performance referred 
specifically to its use for synchrotron injection. 15 refs., 3 figs. 


24111 (LBL-29921) Design and test of a model pole for the 
ALS U5.0 undulator. Hassennzahi, W.V. (Lawrence Berkeley 
Lab., CA (USA)); Hoyer, E.; Savoy, R. Lawrence Berkeley Lab., 
CA (USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-910505~-297: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014234. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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The ALS insertion devices must meet very tight requirements in 
terms of field quality and field strength. Even though the ability to 
calculate the performance of a hybrid insertion device has improved 
considerably over the past years, a model pole was assembled to 
test the ALS U5.0 undulator geometry and to verify the calculations. 
The model pole consists of a half period of the periodic structure of 
the insertion device. with mirror plates at the midplane and at the 
zero-field, half-period planes. A Hall probe was used to measure 
the vertical component of the field near the midplane of the model 
as a function of gap and transverse position. Field quality require- 
ments demand that the ALS insertion devices be designed to 
permit several types of correction, including the capability of adding 
magnetic material or iron at several locations to boost or buck the 
field. This correction capability was evaluated during our tests. The 
model is described and the test results are discussed. including the 
fact that the measured peak field field is several percent higher 
than the calculated value, which is based on the measured magne- 
tization of the blocks used in the model. 4 refs., 7 figs. 


24112 (LBL—29951) Preliminary study of an integra! har- 
monic analysis magnetic field measurement system for long 
SSC magnets. Green. M.|. Lawrence Berkeley Lab., CA (USA). 
Apr 1991. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00098. (CONF-910505~—208: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013751. Source: OSTI; NTIS; INIS; GPO Dep. 

We described the research and development required to design 
and build a prototype system capable of making integrated mag- 
netic multipole measurements of warm and cryogenic 50 mm bore 
SSC dipole and quadrupole magnets utilizing a warm probe in a 
warm finger. Our experience and some preliminary studies indicate 
that it is highly unlikely that a 16 meter long probe can be fabri- 
cated that will have a twist below several milliradians at any 
temperature. Consequently we describe a segmented 16 meter 
long probe for which we intend to calibrate the phase of each seg- 
ment to within 0.1 milliradians. The data for all segments will be 
acquired simuhaneously, and integrated data will be generated 
from the vector sums of the individual segments. The calibration 
techniques and instrumentation required to implement this system 
are described. The duration of an integral measurement at one 
current is less than ten seconds, which is three orders of magni- 
tude shorter than that required by the mole technique presently 
being used. The system is based on an extrapolation of the tech- 
niques used at LBL to measure cryogenic 1 meter models of SSC 
magnets with a cryogenic probe. 3 refs., 3 figs. 


24113 (LBL-29955) ALS insertion device block measure- 
ment and inspection. Marks, S.; Carrieri, J.; Cook, C.; 
Hassenzahl, W.V.; Hoyer, E.; Plate, D. Lawrence Berkeley Lab., 
CA (USA). May 1991. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-910505-334: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014472. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The pertormance specifications for ALS insertion devices require 
detailed knowledge and strict control of the Nd-Fe-B permanent 
magnet blocks incorporated in these devices. This paper describes 
the measurement and inspection apparatus and the procedures de- 
signed to qualify and characterize these blocks. A detailed 
description of a new, automated Helmholtz coil facility for measure- 
ment of the three components of magnetic moment is included. 
Physical block inspection and magnetic moment measurement pro- 
cedures are described. Together they provide a basis for qualifying 
blocks and for specifying placement of blocks within an insertion 
devices’ magnetic structures. 1 ref., 4 figs. 


24114 (LBL—30624) An rf cavity for the B-Factory. Rimmer, 
R. (Lawrence Berkeley Lab., CA (USA)); Voelker, F.; Lambertson, 
G.; Allen, M.; Hodgeson, J.; Ko, K.; Pendleton, R.; Schwarz, H.; 
Kroll, N. Lawrence Berkeley Lab., CA (USA). Apr 1991. 4p. Spon- 
sored USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910505-320: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
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(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014621. Source: OSTI: NTIS; INIS; GPO Dep. 

The paper describes the proposed design for the 476 MHz ac- 
celerating cavity for the SLAC/LBL/LLNL B-Factory. This machine 
will require a high power throughput to the beam because of the 
large synchrotron radiation losses, and very low impedances for 
the higher order modes because of the high current proposed. Use 
of conventional construction in copper means that careful consider- 
ation has to be paid to the problem of cooling. The need for a high 
shunt impedance for the accelerating mode dictated the use of a 
re-entrant shape. This maximized the impedance of the fundamen- 
tal mode with respect to the troublesome longitudinal and 
deflecting higher order modes, when compared to open or “bell 
shaped” designs. A specialized damping scheme was employed to 
reduce the higher order mode impedances while sacrificing as little 
of the fundamental mode power as possible. This was required to 
suppress the growth of coupled bunch beam instabilities and mini- 
mize the workload of the feedback system needed to control them. 
A window design capable of handling the high power was also re- 
quired. 8 refs., 1 fig., 2 tabs. 


24115 (LBL-30702) Correction of magnetization sextupole 
and decapole in a 5 centimeter bore SSC dipole using passive 
superconductor. Green, M.A. Lawrence Berkeley Lab., CA (USA). 
May 1991. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. (SC-MAG-—339;CONF-910505— 
206: 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC), San Francisco, CA (USA), 
6-9 May 1991). Order Number DE91013747. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Higher multipoles due to magnetization of the superconductor in 
four and five centimeter bore Superconducting Super Collider 
(SSC) superconducting dipole magnets have been observed. The 
use of passive superconductor to correct out the magnetization 
sextupole has been demonstrated on two dipoles built by the 
Lawrence Berkeley Laboratory (LBL). This reports shows how pas- 
sive correction can be applied to the five centimeter SSC dipoles 
to remove sextupole and decapole caused by magnetization of the 
dipole superconductor. Two passive superconductor corrector op- 
tions will be presented. The change in magnetization sextupole 
and decapole due to flux creep decay of the superconductor during 
injection can be partially compensated for using the passive super- 
conductor. 9 refs; 5 figs. 


24116 (LBL-30732) Modeling in control of the Advanced 
Light Source. Bengtsson, J.; Forest, E.; Nishimura, H.; 
Schachinger, L. Lawrence Berkeley Lab., CA (USA). May 1991. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (ESG—134;CONF-910505-213: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013779. Source: OSTI; NTIS; INIS; GPO Dep. 

A software system for contro! of accelerator physics parameters 
of the Advanced Light Source (ALS) is being designed and imple- 
mented at LBL. Some of the parameters we wish to control are 
tunes, chromaticities, and closed orbit distortions as well as linear 
lattice distortions and, possibly, amplitude- and momentum- 
dependent tune shifts. In all our applications, the goal is to allow 
the user to adjust physics parameters of the machine, instead of 
turning knobs that control magnets directly. This control will take 
place via a highly graphical user interface, with both a model ap- 
propriate to the application and any correction aigorithm running 
alongside as separate processes. Many of these applications will 
run on a Unix workstation, separate from the controls system, but 
communicating with the hardware database via Remote Procedure 
Calls (RPCs). 


24117 (LBL-30774) Beam acceleration in the LBL 88-inch 

cyclotron with injection from the AECR source. Clark, D.J.; 

Lyneis, C.M.; Xie, Zuqi. Lawrence Berkeley Lab., CA (USA). May 

1991. 10p. Sponsored by USDOE, Washington, DC (USA). DOE © 
Contract ACO3-76SF00098. (CONF-910505-316: 1991 Institute of 

Electrical and Electronics Engineers (IEEE) particle accelerator 

conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 

der Number DE91014616. Source: OSTI; NTIS; INIS; GPO Dep. 





The new Advanced ECR (AECR) source is being developed for 
the 88-Inch Cyclotron at Lawrence Berkeley Laboratory. It operates 
at 14.5 GHz, compared to 6.4 GHz for the present LBL ECR 
source. An electron gun injects electrons into the plasma chamber 
to increase the production of high charge state ions. The first 
AECR beams were injected into the cyclotron in June of 1990 and 
since then a variety of ion species from the AECR have been ac- 
celerated, including beams from oxygen at 32 MeV/u to bismuth at 
4.6 MeV/u. A Xe%* beam of 1054 MeV or 8 MeV/u was acceler- 
ated. 4 refs., 3 figs., 2 tabs. 


24118 (LIYaF—1545) The system for remote shutting of the 
LIYaF synchrotron collimators. Abrosimov, N.K.; Aleksandrov, 
A.A.; Dmitriev, S.P.; Ivanov, E.M.; Mironov, Yu.T.; Ryabov, G.A. 
AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1989. 12p. (in 
Russian). Order Number DE91635663. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The system for remote shutting of the beam collimators is de- 
scribed. The shadow shield principle is used while blocking the 
collimators with the help of a number of remote controlled interme- 
diate beam shutters. The system provides the decrease of the 
radiation dose loading upon the synchrotron staff, the stationarity of 
the beam transport channels and the quick change of the chan- 
nels. 4 refs.; 3 figs.; 2 tabs. 


24119 (LIYaF-1561) Measurement of spallation cross sec- 
tions using the synchrocyclotron internal beam. Aleksandrov, 
A.A.; Mironov, Yu.T. AN SSSR, Leningrad (USSR). Inst. Yadernoj 
Fiziki. 1989. 13p. (in Russian). Order Number DE91635664. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The application of the internal beam of the synchrocyclotron for 
the excitation function study in spallation reactions is described. 


Cross sections of the a-emitter '4°Tb yield from Gd, Tb, Mo, Tm, 
Ta and Au targets were measured in the internal proton beam with 
energy of (940+-20) MeV and lower. 10 refs.; 4 figs.; 3 tabs. 


24120 (NIIEFA-P-SIU-0803) Study of a plasma switch in 
case of high duration of current passing. Baranov, B.P.; 
Borisov, V.I.; Ivanov, B.A.; Lekomtsev, V.A.; Paviov, E.P.; Pecher- 
skij, O.P. Nauchno-lssiedovatel’skij Inst. Ehlektrofizicheskoj 
Apparatury, Leningrad (USSR). 1989. 30p. (in Russian). Order 
Number DE91635656. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of investigations of current 
plasma switches (PS) in the case of high times of inductor charg- 
ing equal to tens of microseconds. It is shown that PS operation is 
determined by processes of PS electrode material erosion, plasma 
formation and increase of resistance of near-the-electrode plasma 
layer in the point of plasma filament contact with anode electrode. 
The dependence of pulse power transfered to load on PS elec- 
trode material is shown. Method for decreasing time spread of PS 
operation moment by applying additional current pulse is sug- 
gested. Experimental oscillograms of current passage through PS 
and its voltage for different polarity of its electrodes and values of 
PS resistance in both cases are presented. Effect of external mag- 
netic field on processes in PS is shown. 15 refs.; 23 figs. 


24121 (SAND-90-2630C) “SMILE”: A Self Magnetically In- 
sulated Transmission LinE adder tor the 8-stage RADLAC Il 
accelerator. Mazarakis, M.G. (Sandia National Labs., Albu- 
querque, NM (USA)); Poukey, J.W.; Shope, S.L.; Frost, C.A.; 
Turman, B.N.; Ramirez, J.J.; Prestwich, K.R.; Pankuch, P.J. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910640-26: 8. IEEE pulsed power con- 
ference, San Diego, CA (United States), 17-19 Jun 1991). Order 
Number DE91014663. Source: OSTI; NTIS; INIS; GPO Dep. 

The RADLAC Ii Self Magnetically Insulated Transmission LinE 
“SMILE” is a coaxial wave guide structure that is composed of two 
regions: (a) a 9.5-m voltage adder and (b) a 3-m long extension 
section. The adder section provides for the addition of the input 
voltages from the individual water-dielectric pulse forming line 
feeds. The extension section isolates the adder from the magneti- 
cally immersed foilless diode electron source load and efficiently 
transports the pulsed power out from the deionized water tank of 
the device. The SMILE modification of the RADLAC II accelerator 
enabled us to produce high quality beams of up to 14 MV, 100 kA. 
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The design and the experimental evaluation of SMILE will be pre- 
sented and compared with numerical simulation predictions. 12 
refs., 9 figs., 1 tab. 


24122 (SAND-91-1134C) High gain GaAs photoconductive 
semiconductor switches for compact linear induction acceler- 
ators. Zutavern, F.J.; Loubriel, G.M.; O’Malley, M.W.; Helgeson, 
W.D.; McLaughlin, D.L. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 6p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9106197—1: 4. Strategic Defense Initiative Organization 
(SDIO)/Office of Naval Research (ONR) pulse power meeting, Los 
Angeles, CA (USA), 20-21 Jun 1991). Order Number DE91013578. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper summarizes a series of experiments to develop high 
gain GaAs photoconductive semiconductor switches (PCSS) for 
compact linear induction accelerators (LIA). Three circuits have 
been built to initiate the PCSS in a high field switching mode called 
lock-on. Fast recovery is inducted at low fields. The switching prop- 
erties desired for accelerators and results achieved to date with 
PCSS are presented. 15 refs., 10 figs. 


24123 (SLAC-PUB-5460) Operational experience with SLC 
damping ring kicker magnets. Mattison, T.; Cassel, R.; Donald- 
son, A.; Gross, G.; Harvey, A. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-302: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014554. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The damping ring kickers for the SLAC Linear Collider must pro- 
vide 7 mrad kicks to 1.2 GeV beams with 60 nsec rise and fall 
times and fit in a 50 cm length around a 21 mm diameter ceramic 
beam pipe. This requires that they operate at up to 40 KV. The 
construction and operation of two types of quasi-coaxial ferrite 
magnet potted with RTV silicone rubber is discussed. Production 
yield has been improved by changes in RTV degassing, transfer, 
and cure. Operation lifetime is dominated by voltage, radiation, and 
thermal cycling. 4 refs., 2 figs. 


24124 (SLAC-PUB-5461) Pulse shape adjustment for the 
SLC damping ring kickers. Mattison, T.; Cassel, R.; Donaldson, 
A.; Fischer, H.; Gough, D. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-304: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014556. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The difficulties with damping ring kickers that prevented opera- 
tion of the SLAC Linear Collider in full multiple bunch mode have 
been overcome by shaping the current pulse to compensate for im- 
perfections in the magnets. The risetime was improved by a 
peaking capacitor, with a tunable inductor to provide a locally flat 
pulse. The pulse was flattened by an adjustable droop inductor. 
Fine adjustment was provided by pulse forming line tuners driven 
by stepping motors. Further risetime improvement will be obtained 
by a saturating ferrite pulse sharpener. 4 refs., 3 figs. 


24125 (SLAC-PUB-5462) Status of the SLC damping ring 
kicker systems. Mattison, T.; Cassel, R.; Donaldson, A.; Gough, 
D.; Gross, G.; Harvey, A.; Hutchinson, D.; Nguyen, M. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). May 1991. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505-309: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014561. Source: OSTI; NTIS; INIS; GPO Dep. 

The damping ring kickers for the SLAC Linear Collider must 
meet extreme requirements on rise and fall time, flatness, time and 
amplitude jitter and drift, voltage, repetition rate, and reliability. Af- 
ter several generations of improvements to the pulsers, magnets, 
and controls, and evolution in the understanding of the require- 
ments, the kicker systems are no longer a serious constraint on 
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SLC performance. Implications for future linear colliders are dis- 
cussed. 14 refs. 


24126 (SLAC-PUB-5472) SLC positron source flux concen- 
trator modulator. de Lamare, J.; Kulikov, A.; Cassel, R.; Nesterov, 
V. Stanford Linear Accelerator Center, Menlo Park, CA (USA). Jun 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505—308: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014560. Source: OSTI; NTIS; INIS; GPO Dep. 

The modulator for the SLC e+ source flux concentrator provides 
16 kA in a 5 ws sinusoidal half wave current for a pure inductive 
load, at 120 Hz. The modulator incorporates 10 EEV CX1622 
thyratrons in a switching network. It provides reliable operation with 
acceptable thyratron lifetime. 3 refs., 3 figs., 1 tab. 


24127 (SLAC-PUB-5473) SLC positron source pulsed flux 
concentrator. Kulikov, A.V.; Ecklund, S.D.; Reuter, E.M. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jun 1991. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505—239: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013985. Source: OSTI; NTIS; INIS; GPO Dep. 

SLC positron beams produced by a high energy electron beam, 
impinging on a high Z target, have initially small transverse size 
but large divergence, a situation ill matched to the following S-band 
accelerator. The flux concentrator is an adiabatic matching device 
placed between the target and this accelerator, which trades diver- 
gence versus size. It produces a magnetic field with a sharp rise 
over less than 5 mm to its peak value, and then falling off adiabati- 
cally over 10 cm. It is a 12 turn, 10 cm long copper coil with a 
cylindrical outside radius of 4 cm and a conical inside radius grow- 
ing from 3.5 mm to 2.6 cm. The 0.2 mm gaps between the 
individual windings were manufactured by electric discharge ma- 
chining out of one copper block. Excitation current and water 
cooling is provided by a hollow rectangular copper conductor 
brazed to the outside of the coil (also 12 turns). The pulsed mag- 
netic fied has a maximum strength of 58 kG at 16 kA. At the 
terminals, the coil has an inductance of 0.8 wH. Current shape is a 
half sinusoidal wave with a bottom width of 5 ys, and the system 
operates at a repetition rate of 120 Hz. The coil has only one sup- 
porting ceramic insulator at the low voltage front end. The flux 
concentrator has improved the positron yield approximately 3 times 
and had no failure in operation during several years. 10 refs., 5 
figs. 


24128 (SLAC-PUB-5476) The trajectory control in the SLC 
linac. Hsu, |.C.; Adolphsen, C.E.; Himel, T.M.; Seeman, J.T. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA). May 1991. 
3p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505-337: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014913. Source: OSTI; NTIS; INIS; GPO Dep. 

Due to wake field effects, the trajectories of accelerated beams in 
the Linac should be well maintained to avoid severe beam breakup. 
In order to maintain a small emittance at the end of the Linac, the 
tolerance on the trajectory deviations become tighter when the 
beam intensities increase. The existing two beam trajectory correc- 
tion method works well when the theoretical model agrees with the 
real machine lattice. Unknown energy deviations along the linac as 
well as wake field effects can cause the real lattice to deviate from 
the model. This makes the trajectory correction difficult. Several 
automated procedures have been developed to solve these prob- 
lems. They are: an automated procedure to frequently steer the 
whole Linac by dividing the Linac into several small regions; an au- 
tomated procedure to empirically correct the model to fit the real 
lattice and eight trajectory correcting feedback loops along the linac 
and steering through the collimator region with restricted corrector 
strengths and a restricted number of correctors. 6 refs., 2 figs. 


24129 (SLAC-PUB-5521) Survey of beam instrumentation 
used in SLC. Ecklund, S.D. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Mar 1991. 5p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
9104225-2: Workshop on advanced beam _ instrumentation, 
Tsukuba (Japan), 20-28 Apr 1991). Order Number DE91014719. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A survey of beam instruments used at SLAC in the SLC ma- 
chine is presented. The basic utility and operation of each device 
is briefly described. The various beam instruments used at the 
Stanford Linear Collider (SLC), can be classified by the function 
they perform. Beam intensity, position and size are typical of the 
parameters of beam which are measured. Each type of parameter 
is important for adjusting or tuning the machine in order to achieve 
optimum performance. 39 refs. 


24130 (SLAC-PUB-5547) SLC positron source: Simulation 
and performance. Pitthan, R.; Braun, H.; Clendenin, J.E.; Eck- 
lund, S.D.; Helm, R.H.; Kulikov, A.V.; Odian, A.C.; Pei, G.X.; Ross, 
M.C.; Woodley, M.D. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jun 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-307: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014559. Source: OST]; 
NTIS; INIS; GPO Dep. 

Performance of the source was found to be in good general 
agreement with computer simulations with S-band acceleration, 
and where not, the simulations lead to identification of problems, in 
particular the underestimated impact of linac misalignments due to 
the 1989 Loma Prieta Earthquake. 13 refs., 7 figs. 


24131 (SLAC-PUB-5555) Machine protection schemes for 
the SLC. Ross, M.C. Stanford Linear Accelerator Center, Menio 
Park, CA (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-380: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(United States), 6-9 May 1991). Order Number DE91015481. 
Source: OSTI; INIS; NTIS; GPO Dep. 

The beamline components of a linear collider must be protected 
from high power beams in a way that is both reliable and has a 
minimum impact on integrated luminosity. When an upstream ac- 
celerator component fault occurs, the machine protection system 
suppresses the appropriate beam pulses and restores them when 
the fault clears or is compensated for. If an unacceptable localized 
beam loss is detected, without an accompanying component fault 
that is a likely cause of the loss, the system must provide identical, 
lower rate (lower average power), beam pulses to be used for di- 
agnostics. This must not be done at the expense of any upstream 
beam stabilization system since fault diagnosis and recovery may 
take some time. Since the SLC beam pulse sequence is a regen- 
erative one, i.e. correct function on a given pulse requires that 
several preceding pulses have been successfully completed, beam 
pulse repetition rate limiting is not trivial. Smooth, rapid, recovery 
from this type of fault is very important and can have a significant 
impact on luminosity. This paper provides an overview of the beam 
suppression of and repetition rate limiting schemes used at the 
SLC. 3 figs. 


24132 (SLAC-PUB-5556) Wire scanners for beam size and 
emittance measurements at the SLC. Ross, M.C.; Seeman, J.T.; 
Bong, E.; Hendrickson, L.; McCormick, D.; Sanchez-Chopitea, L. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505-379: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE91015482. Source: OSTI; NTIS; INIS; GPO Dep. 

The SLC wire scanner beam profile monitors provide accurate 
beam size and emittance measurements for each bunch in the 
three bunch SLC beam. The beam size measurement error for typ- 
ical 50GeV SLC linac beams (100um o(x,y)) is better than 5um. 
Beam profile measurements can be performed throughout much of 
the SLC with no interruption to normal machine operation and no 
adverse impact on interaction region detector backgrounds. The 
linac input and output emittance is determined using sets of four 
scanners spaced by ~45° betatron phase advance. Each scanner 
contains three wires, x, y and u (45°), from which an estimate of 





the x-y coupling can be obtained. Advanced high level control soft- 
ware allows the use of wire scanner data in feedback and beam 
optimization procedures. Non-invasive scans are performed almost 
continually and the results are logged so that long term trends in 
emittance can be examined. In this paper we describe the design, 
construction, performance and uses of SLC wire scanners. 7 refs., 
3 figs., 1 tab. 


24133 (SLAC-PUB-5561) High brightness sources for col- 
liders. Spencer, J.E. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-244: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013990. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Different possible sources are considered and the importance of 
the gun for linear colliders discussed. Low emittance electron guns 
suitable for SLC are available now and we discuss current work 
that could also provide high polarization. The relative merits of +, 


e+ and p+ are discussed and how the next linear collider (NLC) 


naturally provides both e+ and +. Particular emphasis was 
placed on stability demands of LC’s without sacrificing flexibility. A 
general purpose, versatile source is described that can collimate 
and/or tailor the bunch shape. Finally, some interesting experi- 
ments for SLC are discussed that could provide good physics while 
testing such ideas for the next generation machine. At 0.5—1.0 TeV 
such a machine would be complementary and competitive with 
LHC. 18 refs., 2 figs., 1 tab. 


24134 (SLAC-PUB-5578) Design of superconducting mag- 
nets for the SSC. Palmer, R.B. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-338: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014936. Source: OST]; 
NTIS; INIS; GPO Dep. 

In order for a superconducting magnet to operate reliably at a 
given field the design should have sufficient superconductor to al- 
low operation at currents significantly less than the cable critical 
current. In addition sufficient copper should be included in the ca- 
ble to give stability. Such considerations, their basis, and their 
application to the design of the new 5 cm bore diameter SSC 
dipoles, are discussed. 3 refs., 5 figs. 


24135 (SLAC-PUB-5584) Chromatic correction in the SLC 
bunch length compressors. Adolphsen, C.E.; Emma, P.J.; 
Fieguth, T.H.; Spence, W.L. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jun 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
910505-303: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014555. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The SLC Ring to Linac (RTL) transport lines employ intense 
bending and strong transverse focusing to produce the momentum 
compaction needed for bunch length compression prior to S-band 
acceleration. In the presence of the large rf induced energy spread 
needed for compression the consequent chromatic effects — viz. 
the variation with energy of residual output dispersion and of the 
RTL transfer matrix, threaten to destroy the small emittances pro- 
duced by the damping rings. We report on the tuning methods that 
have been developed and used to implement the sextupole based 
chromatic correction scheme. 6 refs., 4 figs. 


24136 (SSCL-307) Application of system identification 
techniques to an rf cavity tuning loop. Mestha, L.K. (Supercon- 
ducting Super Collider Lab., Dallas, TX (USA)); Planner, C.W. 
Superconducting Super Collider Lab., Dallas, TX (USA). Nov 1990. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-900603-62: EPAC '90: 2nd European 
particle accelerator conference ACROPOLIS, Nice (France), 11-16 
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Jun 1990). Order Number DE91015280. Source: 
INIS; GPO Dep. 

Modern system identification is applied to rf cavity tuning on the 
ISIS synchrotron. Four types of test signals are investigated to as- 
sess their suitability for real time measurement in an accelerator 
environment. The Pseudo Random Binary Signal (PRBS) appears 
to be the most advantageous. Measurements under normal operat- 
ing conditions allow automatic identification for a self-adapting loop. 
The interactive software MATLAB is used to process the data and 
the identified model is represented in pole-zero form. The model 
shows good correlation with system performance. 6 refs., 7 figs. 


24137 (SSCL-349) Quench simulation studies of TAC jelly 
roll superterric dipole corrector elements for the SSC. Lopez, 
G. Superconducting Super Collider Lab., Dallas, TX (USA). Feb 
1991. 20p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. Order Number DE91015292. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Using the computer program SSC-DTAC-T, which is a modifica- 
tion of the quench computer program SSC-RR to model Jelly Roll 
coils, the quench behavior of the dipole corrector element (TAC de- 
sign with Jelly Roll winding) is studied. The simulations are made 
as a function of the length of the magnet, the copper-to- 
superconducting ratio, and the thickness of insulation surrounding 
the wires. The magnet is self-protected with all listed considera- 
tions. In addition, this implies that other corrector multipoles 
(quadrupole, sextupole, octupole, etc.), which use the same con- 
ductor winding technique, are self-protected. A passive protection 
system should work for these elements. 9 refs., 18 figs., 1 tab. 


24138 (SSCL-362) Alternative concepts for structurally 
supporting the cold mass of ea superconducting accelerator 
magnet. Sondericker, J.H. (Brookhaven National Lab., Upton, NY 
(USA)); Wolf, L.J. Superconducting Super Collider Lab., Dallas, TX 
(USA). Mar 1991. 16p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910340-44: 3. 
annual international industrial symposium on the super collider 
(SSC), Atlanta, GA (United States), 13-15 Mar 1991). Order Num- 
ber DE91015290. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental and analytical studies toward the goal of replacing 
the fiberglass reentrant support posts and their end restraint sys- 
tems with lower cost injection molded posts are described. 
Thermoplastic resins with chopped fiberglass reinforcement having 
lower thermal conductivity were investigated. Experimentally ob- 
tained data from creep, shear, and tensile tests on actual injection 
molded posts of Ultem and Noryl are included. Discussion of flaws 
and quality control is included. These studies for the Relativistic 
Heavy lon Collider (RHIC) and the Superconducting Super Collider 
(SSC) are continuing at Brookhaven National Laboratory and at the 
SSC Laboratory. 6 refs., 13 figs. 


24139 (SSCL-384) A frequency response study of dipole 
magnet cold mass for the Superconducting Super Collider. Le- 
ung, K.K. (Superconducting Super Collider Lab., Dallas, TX (USA)); 
Nicol, T. Superconducting Super Collider Lab., Dallas, TX (USA); 
Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1991. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486 ;AC02-76CHO3000. (FNAL/C—91/106;CONF- 
910340-37: 3. annual international industrial symposium on the 
super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). Order 
Number DE91013401. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the technique for calculating the dynamic 
response of the Superconducting Super Collider (SSC) dipole mag- 
net cold mass. Dynamic motion specification and beam location 
stability of the cold mass are not available at the present time. Dy- 
namic response of the cold mass depends on measures excitation 
at the location of the magnet anchoring points on the other factors 
such as: (1) composite damping of the dipole magnet system, and 
(2) coupling effect of the cryogenic vessel, concrete slab, and soil 
to structure interactions. Nevertheless, the cold mass has the 
largest effect on the motion of the SSC machine. This dynamic 
analysis is based on response spectra analysis using the finite ele- 
ment method. An upper bond solution will result from this method 
of analysis, compared to the transient dynamic response method 
which involves step-by-step time integration from recorded ac- 
celerograms. Since no recorded ground motions are available for 
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the SSC site, response spectra from another source shall be em- 
ployed for the present analysis. 4 refs., 3 figs., 1 tab. 


24140 (SSCL-385) Kicker magnet systems for injector 
synchrotrons. Anderson, D.E. (Superconducting Super Collider 
Lab., Dallas, TX (USA)); Pappas, G.C.; Schneider, L.X.; Wilson, 
J.M.; Reginato, L.L. Superconducting Super Collider Lab., Dallas, 
TX (USA). Mar 1991. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910505-261: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91014001. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A kicker magnet is a device capable of producing a pulsed mag- 
netic field for the purpose of deflecting charged particle beams out 
of their defined orbit. The kicker magnets at the Superconducting 
Super Collider (SSC) Laboratory are designed to transfer beam 
bunches from a series of three booster stages into a counter- 
rotating 20 TeV collider ring. The required kicker magnetic field is 
the result of factors such as bunch spacing, maximum allowable 
lost bunches, required angular deflection, and other characteristics 
of synchrotron operation. An overview of the injection synchrotron 
kicker magnet systems to be used in the SSC is presented. Sys- 
tem design includes magnet and modulator design for each of the 
kicker systems addressed. Design issues for each subsystem are 
presented, including magnet geometry, magnetic material selection, 
feed topologies, switch selection, and other key considerations. An 
overview of system requirements, as well as a brief statement of 
design status, is also presented. 4 refs., 2 figs., 1 tab. 


24141 (SSCL-387) Early stages in the development of the 
global rf teedback for the SSC Low Energy Booster. Mestha, 
L.K.; Mangino, J.; Santana, J.; Webber, R. Superconducting Super 
Collider Lab., Dallas, TX (USA). Mar 1991. 13p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910340-35: 3. annual international industrial symposium 
on the super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). 
Order Number DE91013403. Source: OSTI; NTIS; INIS; GPO Dep. 

A new method to generate the controlled master frequency has 
been designed to meet the requirements for accelerating the beam 
in the Low Energy Booster of the Superconducting Super Collider. 
This method is also designed to achieve rf synchronization for 
beam transfer to the Medium Energy Booster. The sweeping of the 
rf during acceleration complicates the programmed synchroniza- 
tion. The architecture discussed in this paper can be tailored to 
include all types of synchronization methods. Global synchroniza- 
tion timing for collider injection is discussed briefly. With the 
available hardware the frequency is updated at intervals of less 
than a microsecond using a TMS320C30, floating-point Digital Sig- 
nal Processor. We are investigating the feasibility of generating the 
frequency with a Direct Digital Synthesizer as the frequency source 
for smooth acceleration within the LED frequency range. Some of 
the problems associated with the products are discussed with a 
view to improve the design. 7 refs., 9 figs. 


24142 (SSCL-397) Overview of real-time kernels at the Su- 
perconducting Super Collider Laboratory. Low, K.; Acharya, S.; 
Allen, M.; Faught, E.; Haenni, D.; Kalbfleisch, C. Superconducting 
Super Collider Lab., Dallas, TX (USA). May 1991. 5p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
89ER40486. (CONF-910505—263: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013999. Source: OSTI; NTIS; INIS; GPO Dep. 

The Superconducting Super Collider Laboratory (SSCL) will have 
many subsystems that will require real-time microprocessor control. 
Examples of such sub-systems requiring real-time controls are 
power supply ramp generators and quench protection monitors for 
the superconducting magnets. We plan on using a commercial 
multitasking real-time kernel in these systems. These kernels must 
perform in a consistent, reliable and efficient manner. Actual perfor- 
mance measurements have been conducted on four different 
kernels, all running on the same hardware platform. The measure- 
ments fall into two categories. Throughput measurements covering 
the “non-real-time” aspects of the kernel include process creation/ 
termination times, interprocess communication facilities involving 
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messages, semaphores and shared memory and memory alloca- 
tion/deallocation. Measurements concentrating on real-time 
response are context switch times, interrupt latencies and interrupt 
task response. 6 refs., 2 tabs. 


24143 (SSCL-398) Initial control of the H~ ion source at 
the Superconducting Super Collider Laboratory. Martinsen, G.; 
Acharya, S.; Allen, M.; Faught, E.; Low, K.; Sage, J. Supercon- 
ducting Super Collider Lab., Dallas, TX (USA). May 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910505—224: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013826. Source: OSTI; NTIS; INIS; GPO Dep. 

The ion source produces a 30 mA beam of 35 keV H™ ions for 
SSC accelerators. The beam is chopped at 10 Hz into pulses of 7 
to 100 usec. The ion source presents an opportunity to implement 
and exercise software tools and techniques which will be useful in 
future SSC control system. TACL, a software package from the 
Continuous Electron Beam Accelerator Facility, forms the core of 
the system. TACL controls several analog channels and monitors 
interlocks. Emittance measurement control is now under design. In 
addition to TACL, components of ISTK are also used to interactively 
acquire and display ion beam information. The integrated system, 
including VXI and CAMAC acquisition modules attached to a net- 
work of heterogeneous computers, is described. 5 refs., 2 figs. 


24144 (SSCL-407) Switchable 10 Hz/1 Hz LEB magnet 
power supply system. Jach, C. Superconducting Super Collider 
Lab., Dallas, TX (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505—262: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91014000. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Low Energy Booster (LEB) is a rapid cycling synchrotron to 
be built at the Superconducting Super Collider Laboratory in the 
Injector Complex. The Low Energy Booster will be ready for opera- 
tion by late 1995. The LEB is used to accelerator protons from an 
injection momentum of 1.2 GeV/c to an extraction momentum of 12 
GeV/c. The machine is a separated function design with dipole and 
quadrupole magnets driven by a single power supply system. 
Tracking errors between dipoles and quadrupoles are corrected by 
separate quadrupole magnets powered from independent power 
supplies. The dipoles and quadrupoles are excited with a 10 Hz bi- 
ased sine wave or 1 Hz linear ramp. Change of operating mode 
from 10 hz to 1 Hz takes no more than 2 hours. This paper 
describes the present design of the ring magnet power supply sys- 
tem. 5 refs., 5 figs., 3 tabs. 


24145 (SSCL-409-Rev.) Debunching and capture in the 
LEB for the SSC: Revision. Mahale, N.K. (Superconducting Super 
Collider Lab., Dallas, TX (USA)); Furman, M.A. Superconducting 
Super Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
89ER40486. (LBL-30794;CONF-910505-347-Rev.: 1991 Institute 
of Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014881. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the details of the capture process in the Low Energy 
Booster (LEB) for the SSC. We consider only the longitudinal dy- 
namics. Space charge forces are computed quasistatically. The 
beam pipe is considered to be perfectly conducting. With respect 
to maximizing the capture efficiency and minimizing the space 
charge tune spread, initial few milliseconds are very important. We 
present only the first few milliseconds of the cycle, during which 
space charge effects are significant. For the numerical simulation 
we use the code ESME. 8 refs., 4 figs., 2 tabs. 


24146 (SSCL-410-Rev.) Longitudinal matching between 
the LEB and the MEB for the SSC: Revision. Mahale, N.K.; 
Maschke, A. Superconducting Super Collider Lab., Dallas, TX 
(USA). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910505~346- 
Rev.: 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC), San Francisco, CA (USA), 





6-9 May 1991). Order Number DE91014878. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Longitudinal matching of bunches between the Low Energy 
Booster (LEB) and the Medium Energy Booster (MEB), if done by 
controlling the rf voltage alone, requires too low a voltage to be 
practicable. Here we investigate the possibility of matching dynami- 
cally by bunch rotation in the longitudinal space at the end of the 
LEB cycle. First, the bunches are sheared by an rf phase-jump into 
the unstable region. Next, the bunch is matched by jumping back 
to the synchronous phase. Sensitivity to errors in phase and timing 
are studies. 5 refs., 4 figs., 2 tabs. 


24147 (SSCL-411) A software packadge linking PE2D and 
ANSYS for SSC magnet design. Kallas, N.; Haddock, C.; 
Jayakumar, J.; Orrell, D.; Snitchier, G.; Spigo, G.; Turner, J. Super- 
conducting Super Collider Lab., Dallas, TX (USA). May 1991. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910505—255: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013965. Source: OSTI; NTIS; INIS; GPO Dep. 

The design of the Cold Mass(CM) of superconducting magnets 
at the Magnet Systems Division(MSD) of the Superconducting 
Super Collider Laboratory(SSCL) involves among others the opti- 
mization of field quality and structural performance as related to 
the quench behavior of the magnets. It is desirable to be able to 
study the changes in field quality due to dimensional changes of 
the cold mass components under stress as the magnet is cooled 
and energized. This document describes a software package of 
functions which enable the computer aided study of this aspect of 
cold mass design. 9 refs., 6 figs., 1 tab. 


24148 (SSCL-418) The Medium Energy Booster at the SSC 
Laboratory. Manz, C.; Gerig, R. Superconducting Super Collider 
Lab., Dallas, TX (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505—229: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013830. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Medium Energy Booster (MEB) is a synchrotron using con- 
ventional (non-superconducting) magnets. It has a momentum 
range from 12 GeV/c to 200 GeV/c. There are two modes of oper- 
ation: slow spill for test beams, and collider injection operation. 
Two design issues that make the MEB unique at the Supercon- 
ducting Super Collider (SSC) are that it goes through transition and 
it utilizes slow extraction for test beams. 4 refs., 6 figs., 1 tab. 


24149 (SSCL-422) Quench simulation studies of the TAC 
Jelly Roll superterric dipole corrector elements tor the SSC. 
Lopez, G. Superconducting Super Coilider Lab., Dallas, TX (USA). 
May 1991. 4p. Sponsored by USDOE. Washington, DC (USA). 
DOE Contract AC02-89ER40486. (CONF-910505-378: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (United States), 
6-9 May 1991). Order Number DE91015291. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Using the computer program SSC-DTAC-T, which is a modifica- 
tion of the quench computer program SSC-RR, to model Jelly Roll 
coils, the quench behavior of the dipole corrector element (TAC de- 
sign with Jelly roll winding) is studied. The simulations are made 
as a function of the length of the magnet, the copper to supercon- 
ducting ratio, and the thickness of insulation surrounding the wires. 
The magnet is quite well self-protected under all of these consider- 
ations. In addition, this implies that the other corrector multipoles 
(quadrupole, sextupole, octupole, etc.) which use the same con- 
ductor winding technique are self-protected. A passive protection 
system is likely to work for these elements. 6 refs., 2 figs., 1 tab. 


24150 (SSCL-423) Non similarity solution approximation to 
the thermal hydraulic quenchback in superconductors. Lopez, 
G. Superconducting Super Collider Lab., Dallas, TX (USA). May 
1991. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910505—256: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
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conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013964. Source: OSTI: NTIS; INIS: GPO Dep. 
Using an approximation to the conduction fluid equations. a solu- 
tion is given using the direct method of integration of a differential 
equation. This solution establishes a possible increasing relation 
between the quench velocity and length of the conductor. 6 refs., 1 


fig. 


24151 (SSCL-424) Divergent quench velocity expression 
and 4-cm SSC R&D dipole magnets. Lopez, G. Superconducting 
Super Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
89ER40486. (CONF-910505-382: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91015463. Source: OSTI; NTIS; INIS; GPO Dep. 

a quench velocity expression which has a divergent behavior 
close to the critical current density is reported here. This quench 
velocity has the same behavior presented by that of the quench 
velocity measurements made on the 17-m-long, 4-cm-aperture 
SSC R & D dipole magnets which show a clear departure from the 
expected theoretical adiabatic expression. 8 refs., 1 fig. 


24152 (SSCL-425) One-dimensional time-independent con- 
duction states and temperature distribution along a normal 
zone during a quench. Lopez, G. Superconducting Super Collider 
Lab., Dallas, TX (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505-257: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013963. Source: OST]; 
NTIS; INIS; GPO Dep. 

For a one-dimensional time-independent conduction state, a con- 
stant with respect he longitudinal coordinated, z, is associated. 
This approach contains the cryogenic stabilization criterion as a 
particular case. Using this constant, the temperature profile along 
the conductor is studied considering the effect of thermal conduc- 
tivity and heat transfer to Helium. 5 refs. 


24153 (SSCL-426) Quench analysis of the energy deposi- 
tion in the SSC magnets and radiation shielding of the low-6 
IR quadrupoles. Lopez, G. Superconducting Super Collider Lab.., 
Dallas, TX (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505-377: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(United States), 6-9 May 1991). Order Number DE91015288. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The temperature rise in the superconducting coil because of the 
energy deposition is estimated, as is the quench threshold for 
periodic, continuous, and accidental particle losses in the ring. Ra- 
diation shielding in the interaction region is analyzed along with its 
implications on the beam luminosity for the Superconducting Super 
Collider. 9 refs., 1 fig. 


24154 (SSCL-430) On the design of beam absorbers for 
the SSC. Parker, B. Superconducting Super Collider Lab., Dallas, 
TX (USA). Jun 1990. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486. (CONF-910505-228: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013831. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 20 TeV beam absorbers for the Superconducting Super Col- 
lider (SSC) present a formidable design challenge. Protons from 
the SSC will have: 20 times the energy, be 20 times harder to 
bend, and be distributed with a natural transvers-size ,/20 times 
smaller than from all previous accelerators. This paper concen- 
trates on the thermo-physical demands made on a beam backstop 
in terminating 20 TeV protons. In particular radiation-shielding, 
logic, control, and beam diagnostic requirements will not be dis- 
cussed. We will report on Monte Carlo simulations, made using the 
MARS10 code of N. Mokhov which provides a basis for evaluating 
beam spreading and painting scenarios. The merits of various 
standard painting schemes are than discussed. Finally we present 
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some new options for spreading the beam spot which are currently 
under investigations. 12 refs., 6 figs., 1 tab. 


24155 (SSCL-431) Overview of the Superconducting 
Super Collider rf systems. Rogers, J.D.; Ferrell, J.H. Supercon- 
ducting Super Collider Lab.. Dallas, TX (USA). May 1991. 4p. 
Sponsored by USDOE, Washington. DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910505-225: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013828. Source: OSTI: NTIS; INIS; GPO Dep. 

The SSC will have a linear accelerator (Linac) and five syn- 
chrotron systems (three booster synchrotrons plus two main 
synchrotron rings which constitute the collider). The Linac consists 
of three major accelerating systems an rf Quadrupole (RFQ), a 
Drift Tube Linac (DTL) and a Side Coupled Cavity Linac (CCL), 
plus buncher and compressor systems. The various Linac struc- 
tures will be driven by solid-state, tetrode, and klystron amplifiers 
at power levels that range from less than a 1 kW to 15 MW peak 
power. The three booster synchrotron rf systems will utilize a multi- 
plicity of high power vhf 160 KW tetrode amplifiers, whereas the 
collider rf systems will utilize four 360-MHz, 1-MW cw klystrons. 
The rf systems include dc power supplies, local contro! and 
monitoring systems, and accelerating cavities, as well as the rf am- 
plifiers. The system requirements and conceptual designs for the rf 
systems for the Linac and the five SSC synchrotrons are pre- 
sented. The status of the Linac rf systems and the Low Energy 
Booster Synchrotron accelerating cavity and ferrite tuner develop- 
ment programs are specifically addressed. 5 figs., 3 tabs. 


24156 (SSCL-432) Effect of rf phase noise on the SSC 
beam. Ellison, J.A. (New Mexico Univ., Albuquerque, NM (USA). 
Dept. of Mathematics and Statistics); Newberger, B.S.; Shih, H.J. 
Superconducting Super Collider Lab., Dallas, TX (USA). May 1991. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910505—370: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91015277. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we investigate the effect of three types of rf phase 
noise on the SSC beam: white, low pass and notched noise. We 
present and compare results from Monte-Carlo tracking simulations 
using a linear transfer map and from numerical solutions of an as- 
sociated diffusion equation. 5 refs., 5 figs. 


24157 (SSCL-433) Mechanical analysis of beam tube 
assemblies tor SSC dipoles during a quench. Smith, S.A.; Had- 
dock, C.; Jayakumar, R.; Turner, J.; Zbasnik, J. Superconducting 
Super Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
89ER40486. (CONF-910505-133: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013362. Source: OSTI; NTIS; INIS; GPO Dep. 

An alternative beam tube/bore tube arrangement for the SSC 
consists of an elliptical beam tube mounted inside a circular bore 
tube to intercept the SR from the beam. The beam tube is oper- 
ated at 80 K and is split at the vertex in order that it may be 
pumped by the 4.35 K surface of the bore tube. This paper 
presents the results of stress analysis of the beam tube due to the 
action of the Lorentz forces during a quench. A stainless steel el- 
liptical support, which supports the beam tube during the quench, 
is described. 6 refs., 7 figs., 4 tabs. 


24158 (SSCL-437) Hydraulic quench simulations in SSC 
dipole magnets. Snitchler, G.; Aksel, B. Superconducting Super 
Collider Lab., Dallas, TX (USA). May 1991. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910505-260: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013960. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Anomalously high quench velocities have been observed in long 
40 mm aperture SSC dipole magnets. The thermal conduction 
mechanism does not properly explain the observed quench veloci- 
ties in long SSC dipole magnets. A helium hydraulic event within 
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the insulated conductor provides a plausible explanation for 
observed velocities. Preliminary results of a coupled thermal con- 
ductive and hydraulic numerical model of a conductor quench 
event produce velocities comparable to observations. The normal 
operating conditions are force-flow cooling at four atmospheres and 
4.35 K temperature. The model quench velocities are dependent 
upon ambient pressure and slow down under pool boiling condi- 
tions. Slower pool boiling velocities in the model do not explain 
observations in short SSC dipole test magnets which are operated 
at pool boiling conditions. 7 refs., 2 figs. 


24159 (SSCL—439) Cooldown stresses on the coldmass of 
SSC dipole magnets. Aksel, B.; Leung, K. Superconducting Super 
Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910505—343: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014879. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Cookiown rate is one of the critical factors determining the avail- 
ability of the Superconducting Super Collider ring because of its 
large size. Considerable time saving is possible with different 
cooldown scenarios which generate large temperature gradients on 
the magnets. Purpose of this study is to understand the stresses 
generated due to largest possible temperature gradients that can 
be supplied by the cryogenic system and to predict the relation 
between the cooling rate and the coil stresses. Under the assump- 
tions made in this study, it is found that maximum coil stress is 
independent of cooling rate. This result is in contradiction with the 
general belief and more investigation needs to be done before 
reaching a definite conclusion. 2 refs., 6 figs. 


24160 (SSCL-440) Fast kicker requirements for the SSC’s 
low and medium energy boosters. Wilson, M.; Schneider, L.; An- 
derson, D.; Pappas, C. Superconducting Super Collider Lab., 
Dallas, TX (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. (CONF- 
910505—142: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013366. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Requirements for the transfer kickers that move beam from the 
Low-Energy Booster (LEB) to the Medium-Energy Booster (MEB) 
are being established. Magnetic field intensity, pulse shapes, and 
available space for the kicker magnets within the ring beam lines 
are known to a level that allows preliminary design to begin on 
these systems. This fast kicker system, which must transfer the en- 
tire 12 GeV/c LEB batch to the MEB, is required to produce 
150-200 G fields that rise in 60-80 ns, with a pulsewidth of 1.9 ys. 
The present MEB filling scenario requires this kicker system to op- 
erate in a 6-7 shot burst mode at repetition rates as fast as 10 Hz. 
2 refs., 4 figs. 


24161 (SSCL-445) Space charge eftects in the SSC Low 
Energy Booster. Machida, S.; Bourianoff, G.; Mahale, N.K.; 
Mehta, N.; Pilat, F.; Talman, R.; York, R.C. Superconducting Super 
Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910505-376: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE91015287. Source: OSTI; NTIS; INIS; GPO Dep. 

By means of multi-particle tracking, we explore space charge 
effects in the Low Energy Booster (LEB) which has a strong re- 
quirement for small transverse emittance. Macro-particles are 
tracked in a self-consistent manner in six dimensional phase space 
with transverse space charge kicks so that the emittance evolution 
as well as the particle distribution are simulated as a function of 
time. Among recent improvements of the code, the longitudinal mo- 
tion, i.e. synchrotron oscillations as well as acceleration, makes it 
possible to simulate the capture process of linac microbunches. The 
code was calibrated by comparing with the experimental results at 
the Fermilab Booster. Preliminary results of the LEB show slow 
emittance growth due to the space charge. 5 refs., 5 figs., 1 tab. 





24162 (SSCL-449) Design characteristics, of the linac-LEB 
transfer line for the SSC. Bhandari, R.K.; Seppi, E.; Penner, S. 
Superconducting Super Collider Lab., Dallas, TX (USA). May 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910505-336: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014876. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes an H~ beam transfer line from the 600 
MeV Coupled Cavity Linac to the Low Energy Booster synchrotron 
of the SSC injector complex. The design takes into consideration 
space charge effects, the need for beam diagnostics, the effects of 
magnetic field imperfections, radiation safety and future upgrade 
possibilities. 3 refs., 4 figs, 1 tab. 


24163 (SSCL-454) The SSC Collider correction system. 
Stampke, S.R.; Cai, Y.; Skaritka, J. Superconducting Super 
Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910505-254: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013966. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The magnetic correction system for the Collider Rings at the Su- 
perconducting Super Collider (SSC) is described. System evolution 
and recent developments are noted. 7 refs., 1 fig., 2 tabs. 


24164 (SSCL-455) Test and calibration beams at the Su- 
perconducting Super Collider. Stocker, F.; Fenker, H.; Schailey, 
R. Superconducting Super Collider Lab., Dallas, TX (USA). May 
1991. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910505-340: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014887. Source: OSTI; NTIS; INIS; GPO Dep. 

Development and operation of the research detectors at the Su- 
per Collider will require extensive testing and calibration. This will 
be done by exposing the detector elements to controiled sources 
of particles similar to those which will be encountered when the ex- 
periments are taking data. The SSC Lab is designing a test beam 
facility to meet the needs of the proposed experiments using beam 
extracted from one or more of the booster accelerators in the SSC 
complex. In this report we describe the beam requirements and the 
transport, targeting, and civil systems needed to provide them. 6 
rets., 6 figs. 


24165 (SSCL-456) Instrumentation for SSC test beams. 
Fenker, H.; Stocker, F.; Schailey, R. Superconducting Super 
Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-89ER40486. 
(CONF-910505-341: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014885. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Effective utilization of the SSC test beams for detector studies 
and calibration will require sophisticated beamline instrumentation. 
Current plans call for the Laboratory to develop an inventory of effi- 
cient and reliable intensity monitors, particle tracking systems, and 
particle identification systems which can cover the full range of par- 
ticle energies and species expected to be demanded of the facility. 
Here we present some of those demands and the draft designs of 
the needed apparatus. 5 refs., 1 fig., 1 tab. 


24166 (SSCL-462) Time decay measurements of the sex- 
tupole component of the magnetic field in a 4-cm aperture, 
17-m-long SSC dipole magnet prototype. Devred, A. (Supercon- 
ducting Super Collider Lab., Dallas, TX (USA)); DiMarco, J.; 
Kuzminski, J.; Stiening, R.; Tompkins, J.; Yu, Y.; Zheng, H.; Ogitsu, 
T.; Hanft, R.; Mazur, P.; Orris, D.; Peterson, T. Superconducting 
Super Collider Lab., Dallas, TX (USA). May 1991. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC02- 
89ER40486. (CONF-910505-345: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991; FNAL/C—91/148). 
Order Number DE91014880. Source: OSTI; NTIS; INIS; GPO Dep. 
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A systematic series of measurements of the time decay of the 
sextupole component of the magnetic field in a full-length SSC 
dipole magnet prototype was carried out in order to characterize 
the mechanisms involved. At least two mechanisms have been iso- 
lated. The first is a slow logarithmic decay which is independent of 
the excitation history of the magnet. This component is stopped by 
a decrease of the magnet temperature and is identified with flux 
creep. The second component, which is not yet fully understood, 
only appears when the magnet is pre-cycled to a high level of 
current, and cannot be stopped by decreasing the magnet temper- 
ature. 7 refs., 4 figs. 


24167 (SSCL-474) Cooldown and warmup computer simu- 
lations of the SSC ring. Carcagno, R.H.; Schiesser, W.E.; Yuecel, 
A. Superconducting Super Collider Lab., Dallas, TX (USA). Jun 
1991. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-89ER40486. (CONF-910505—371: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC); Cryogenic engineering conference and interna- 
tional cryogenic materials conference, San Francisco, CA (United 
States); Huntsville, AL (U Order Number DE91015278. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Superconducting Super Collider (SSC) consists of two 
stacked rings of superconducting magnets; each ring is about 86 
km in circumference. The total mass to be cooled to liquid helium 
temperature amounts to about 1 x 10® kg, and the total helium in- 
ventory under nominal operating conditions (4.15 K and 4 atm) is 
about 2.8 x 105 kg. The cooldown and warmup process of a long 
string of magnets has to be well understood in order to design a 
cryogenic system that can satisfy the requirements of helium inven- 
tory handling, magnet temperature gradients, and process time for 
the different cooldown and warmup scenarios being planned for the 
SSC. A system that can be convincingly simulated can be under- 
stood, controlled, operated and improved in a systematic way. in 
this paper, we introduce two numerical models, a lumped model 
and a distributed model, for cooldown and warmup of the SSC 
ring, and present simulation results for an SSC string (4320 m 
long, or 1/20th of the full ring circumference). The models cover 
the temperature range between room and liquid helium tempera- 
ture; the distributed model includes radial temperature distribution 
in the cold mass. Low temperature range simulations are particu- 
larly important to study inventory handling strategies because of 
the relationship between rapid changes in density and the system 
mass flow rate. 9 refs., 9 figs. 


24168 (UCRL-JC—105611) Numerical simulation of the 
SLAC X-100 klystron using RKTW2D. Ryne, R.D. (Lawrence Liv- 
ermore Nationa! Lab., CA (USA)); Viieks, A.E. Lawrence Livermore 
National Lab., CA (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910505-215: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013823. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have performed numerical simulations of the X-100 klystron 
being developed at Stanford Linear Accelerator Center. The X-100 
is being developed as a possible source for the next generation of 
linear collider, and will be required to produce ~100 MW of power 
for a duration of ~800 ns. Our simulations were performed using 
the simulation programs RKTW1D and RKTW2D, developed at 
Lawrence Livermore National Laboratory. The codes were used to 
investigate the operation of the klystron over a wide range of oper- 
ating conditions. We will present comparisons of the simulation 
results with experimental results. 3 refs., 5 figs. 


4304 Storage Rings 


Refer also to citation(s) 23869, 23871, 23874, 23879, 23907, 
24030, 24060 


24169 (ANL/CP-73271) Rt impedance measurements of the 
various vacuum chambers for the Advanced Photon Source 
(APS). Song, J.J.; Howell, J.W.; Kustom, R.L.; Bridges, J.F. Ar- 
gonne National Lab., IL (USA). [1991]. 4p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910505—198: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91013613. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Coupling impedances (Z) for the 7-GeV APS storage ring have 
been numerically estimated. In order to confirm these calculations, 
measurements of the coupling impedance of various vacuum com- 
ponents around the main storage ring was done with a synthetic 
pulse technique. A section of the beam + ante-chamber, a vacuum 
valve and without the internal RF screen, and a photon absorber 
were used as a device under test (DUT) to obtain the preliminary 
results. The result in the frequency domain (FD) measurement was 
compared with previous time domain (TD) measurement and with 
the computer simulation of the APS impedance budget. The Z of k 
dependence on the pulse length and the thickness of the center 
wire was examined. 5 refs., 4 figs., 2 tabs. 


24170 (BNL-46178) The DARPA compact superconducting 
x-ray lithography source features. Heese, R. (Brookhaven Na- 
tional Lab., Upton, NY (USA)); Kalsi, S.; Leung, E. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 4p. Sponsored by Depart- 
ment of Defense, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910505—233: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91013864. Source: OSTI; NTIS; GPO Dep. 

Under DARPA sponsorship, a compact Superconducting X-ray 
Lithography Source (SXLS) is being designed and bwilt by the 
Brookhaven National Laboratory (BNL) with industry participation 
from Grumman Corporation and General Dynamics. This source is 
optimized for lithography work for sub-micron high density computer 
chips, and is about the size of a billiard table (1.5 m x 4.0 m). The 
machine has a racetrack configuration with two 180° bending mag- 
nets being designed and built by General Dynamics under a 
subcontract with Grumman Corporation. The machine will have 18 
photon ports which would deliver light peaked at a wave length of 
10 Angstroms. Grumman is commercializing the SXLS device and 
plans to book orders for delivery of industrialized SXLS (ISXLS) 
versions in 1995. This paper will describe the major features of this 
device. The commercial machine will be equipped with a fully auto- 
mated user-friendly control systems, major features of which are 
already working on a compact warm dipole ring at BNL. This ring 
has normal dipole magnets with dimensions identical to the SXLS 
device, and has been successfully commissioned. 4 figs., 1 tab. 


24171 (BNL-46179) Progress on bunch lengthening at the 
NSLS VUV ring. Biscardi, R.; Broome, W.; Buda, S.; Keane, J.; 
Ramirez, G.; Wachtel, J.; Wang, J.M. Brookhaven National Lab., 
Upton, NY (USA). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO2-76CH00016. (CONF-910505—276: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91013863. Source: OSTI; NTIS; 
GPO Dep. 

This paper describes the basic theory and experimental results 
on bunch lengthening at the NSLS VUV ring. Emphasis will be 
placed on result of experiments conducted since the last report. A 
fourth harmonic cavity is used to provide the necessary conditions 
for bunch lengthening. Recent experiments have been included us- 
ing the harmonic cavity in a beam excited mode as well as using an 
external generator to provide the desired conditions. 3 refs., 4 figs. 


24172 (BNL-46182) Fast ferrite tuner for the BNL syn- 
chrotron light source. Pivit, E. (ANT-Nachrichtentechnik GmbH, 
Backnang (Germany, F.R.)); Hanna, S.M.; Keane, J. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910505—-166: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013533. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new type of ferrite tuner has been tested at the BNL. The fer- 
rite tuner uses garnet slabs partially filling a stripline. One of the 
important features of the tuner is that the ferrite is perpendicularly 
biased for operation above FMR, thus reducing the magnetic 
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losses. A unique design was adopted to achieve the efficient 
cooling. The principle of operation of the tuner as well as our pre- 
liminary results on tuning a 52 MHz cavity are reported. Optimized 
conditions under which we demonstrated linear tunability of 80 KHz 
are described. The tuner’s losses and its effect on higher-order 
modes in the cavity are discussed. 2 refs., 8 figs. 


24173 (IFVE-OUNK-89-184) Static heat flux to the super- 
conducting dipole of the accelerating-storage complex. Ageev, 
A.|.; Bozhko, Yu.G.; Zolotov, A.A.; Kashtanov, E.M.; Kozub, S.S.; 
Myznikov, K.P.; Sytnik, V.V.; Tarasov, A.V.; Shpakovich, Ya.V. Go- 
sudarstvennyj| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1989. 8p. (in 
Russian). Order Number DE91635672. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The total heat load and the heat leak through the support to the 
helium vessel of the superconducting dipole have been studied. 
The technique applied to study these heat loads are presented. 
The measured value of the heat load is 5-6 W, 1 W falls at the 
supports. The experimental results obtained are compared with cal- 
culational estimates and feasibilities for a further reduction of a 
heat load to the helium vessel of the magnet are discussed. 8 
refs.; 4 figs.; 1 tab. 


24174 (lYaF-89-90) Problems of generation of colliding ++ 
and ye bems in linear colliders. Tel’'nov, V.1. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1989. 55p. (in Russian). Order 
Number DE91639068. Source: OSTI; NTIS (US Sales Only); INIS. 

Physical bases of colliding ~~ and -ve beams based on linear 
colliders are presented briefly. Effects kimiting luminosity are con- 
sidered the diagram of beam colliding and extraction as well as the 
problems arising in this case are discussed. Requirements to pa- 
rameters of accelerators and lasers are formulated. Estimations of 
accessible + and ye luminosities are presented. 41 refs.; 12 figs.; 
2 tabs. 


24175 (IYaF—-89-174) Magnet system of the SIBIR’-2 stor- 
age ring being e special source of synchrotron radiation. 
Valentinov, A.G. (and others); Voblyj, P.D.; Mikhajlov, S.F. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1989. 29p. (In 
Russian). Order Number DE91639067. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The SIBIR'-2 electron storage ring is the first Soviet special 
source of synchrotron radiation (SR) with electron energy of 2.5 
GeV. The SIBIR’-2 magnet system is described; design and main 
parameters of the magnet elements are presented. Sibir'-2 will 
have up to 40 SR extraction channels from bending magnets and 
special sources of radiation in the range of wave lengths from 0.1 
to 2000A. 1 ref.; 15 figs. 


24176 (JAERI-M-91-045) Design and tabrication of the 
magnets for the synchrotron in the large synchrotron radiation 
facility. Hashimoto, Hiroshi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Shimada, 
Taihei; Kabasawa, Mitsuaki; Harami, Taikan; Yonehara, Hiroto; Na- 
gai, Takahisa; Ogino, Teruhisa; Miyahara, Yoshikazu. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1991. 115p. (in Japan- 
ese). Order Number DE91508404. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper describes the design, fabrication and test of the mag- 
nets which will be used in the synchrotron of the large synchrotron 
radiation facility (SPring-8). The magnets are dipole, quadrupole, 
sextupole and septum ones. These magnets have been fabricated 
as prototypes of magnets installed in the synchrotron. We plan to 
make an integral test connected with an electric power supply and 
to measure magnetic field in each magnet. (author). 


24177 (KEK-90-11, pp. 30-53) SSC project and detector R 
and D. Sugimoto, Shojiro (Osaka Univ., Toyonaka (Japan). Dept. 
of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1990. (CONF-9001153—: 5. workshop on radi- 
ation detectors and their uses, Tsukuba (Japan), 30-31 Jan 1990). 
In Radiation detectors and their uses: Proceedings of the fifth 
workshop on radiation detectors and their uses. 171p. Order Num- 
ber DE91767932. Source: OSTI; NTIS (US Sales Only); INIS. 





To study TeV region physics’, several new colliders, including 
LHC/SSC (high energy p-p collider with high luminosity) and JLC/ 
CLIC/TLC (high energy e*e~ linear collider), have been proposed. 
Among others, the Superconducting Super Collider (SSC) project 
was the first to have been approved and initiated. The report first 
describes major features of some detectors proposed so far, and 
the radiation level and damages are then discussed. Research and 
development of these detectors is outlined focusing on tracking de- 
tectors (plastic scintillating fiber tracker, silicon strip and pixel 
tracker, drift chamber (straw) tracker), and calorimeters (scintilla- 
tion/Cherenkov calorimeters, sampling calorimeters). A collider ring 
with a circumference of 87 km kilometers will be constructed 
around Waxahachie, Texas. Head-on collisions of proton beams 
whirling through the tunnel in the opposite directions are expected 
to produce 1.7 interactions every 16 ns at its maximum luminosity 
of 10° cm-*s—'. The SSC complex consists of five accelerators: 
LINAC, low energy booster, medium energy booster, high energy 
booster, and the 20TeV-20TeV SSC collider. According to the 
schedule for the SSC construction, the first beam collisions are ex- 
pected at the beginning of 1999. (N.K.). 


24178 (KEK-90-24) Accelerator design of the KEK B- 
Factory. Kurokawa, Shin-ichi; Satoh, Kotaro; Kikutani, Eiji (eds.). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Mar 1991. 171p. Order Number DE91508422. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A design study has been made for the KEK B-Factory, an accel- 
erator complex dedicated to the detection of the CP-violation effect 
of B-mesons. It is an asymmetric two-ring electron-positron collider 
of 3.5x8 GeV within a new tunnel measuring 1273 m circumfer- 
ence. The design peak luminosity is to be 10°%cm-s—', which will 
be realized in two steps. The luminosity is to be 2 x 10°%cm-*s-' 
with a head-on collision scheme in the first step; it is then in- 
creased to a final value of 10%cm-*s—' with a finite-angle 
crossing scheme. This document comprises two parts; the first part 
presents an overview of the design; the second part is a collection 
of papers giving detailed descriptions of various subjects. Stress is 
put on the design of the first step; the second step is mentioned 
when necessary. (author). 


24179 (LA-UR-91-1432) PSR extraction kicker system im- 
provements. Hardek, T.W. Los Alamos National Lab., NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910505—147: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013073. Source: OSTI; NTIS; INIS; GPO Dep. 

A program to improve the reliability of hardware required to oper- 
ate the Los Alamos Proton Storage Ring has been under way for 
the past three years. The extraction kicker system for the PSR was 
identified as one candidate for improvement. Pulse modulators 
produce 50kV pulses 360 nsec in length at up to 24-Hz pulse repe- 
tition rate and drive two 4-meter-long stripline electrodes. Sources 
of difficulty with this system included short width switch tube life- 
time, drive cable electrical breakdown, high-voltage connector 
failure, and occasional electrode breakdown. This paper discusses 
modifications completed on this system to correct these difficulties. 
2 refs., 3 figs. 


24180 (LA-UR-91-1501) Observation of space-charge ef- 
fects In the Los Alamos Proton Storage Ring. Neuffer, D.; 
Fitzgerald, D.; Hardek, T.; Hutson, R.; Macek, R.; Plum, M.; 
Thiessen, H.; Wang, T.S. Los Alamos National Lab., NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910505—212: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013648. Source: OSTI; NTIS; GPO Dep. 

In recent operation of the Los Alamos Proton Storage Ring 
(PSR), the vertical and horizontal tunes have been moved closer to 
the integers (vy = 2.12, vx = 3.17) due to enlarge the low-los work- 
ing region. In this region, the beam can be significantly affected by 
space charge. The first observed effects are a nondestructive 
distortion of the beam profile and vertical growth of beam size suffi- 
cient to keep the shifted tunes from crossing the integer, but 
without large beam loss. At higher intensities, or with tunes closer 
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to the integer, beam blow-up. accompanied by beam losses. can 
occur. In this paper, we report recent observations of this intensity- 
dependent effect and discuss implications for future PSR operation. 
4 refs., 2 figs., 1 tab 


24181 (SSCL-414) Observation of a periodic pattern in the 
persistent-current fields of the superconducting HERA mag- 
nets. Brueck, H. (Deutsches Elektronen-Synchrotron (DESY). 
Hamburg (Germany, F.R.)); Gali, D.: Krzywinski. J.; Meinke, R.: 
Preissner. H.; Halemeyer, M.; Schmueser, P.; Stolzenburg, C.; 
Stiening, R.; ter Avest, D.; van de Klundert, L.J.M. Superconduct- 
ing Super Collider Lab., Dallas, TX (USA). May 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910505—339: 1991 institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conterence 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91014888. Source: OSTI; NTIS; INIS: GPO Dep. 

The time dependence of persistent current multipoles in super- 
conducting magnets is still unexplained. The decay is too large to 
be accounted for by flux creep and it does not show the expected 
dependence on temperature. Furthermore the decay is influenced 
by a preceding field sweep in the magnet, it becomes more pro- 
nounced if the magnet was previously excited to its maximum field. 
For a detailed study of the decay mechanism a special sensor has 
been developed which allows to record small sexupole components 
in superconducting dipole magnets. During an experimental study 
of the time dependence of a HERA dipole it was found that the 
sextupole field exhibits a sinusoidal structure along the axis of the 
magnet. A similar periodic structure was found for the main dipole 
field with the help of a nuclear magnetic resonance probe. The 
wavelength of the periodic pattern is compatible with the transposi- 
tion pitch of the Rutherford-type cable in the magnet coils. The 
structure was found to exist in all HERA dipoles measured after- 
wards and also in a superconducting coil without iron yoke. With a 
specially developed 2 cm long pickup coil it was found that all ac- 
cessible multipole components in dipole and quadrupole magnets 
are modulated along their axis. 3 refs., 6 figs. 
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Refer also to citation(s) 23214 


24182 (ETDE-IT-91-46) Calibration of sensors and role of 
SIT (italy). D’Emilio, S. Istituto Elettrotecnico Nazionale Galileo 
Ferraris, Turin (Italy). 1989. 12p. (CONF-89072432—-1: Sensori per 
applicazioni industriali, Portici (Italy), Jul 1989). Order Number 
DE91508976. Source: OSTI; NTIS (US Sales Only). 

From Course 'Sensori per applicazioni industriali’; Portici, Italy 
(Jul 1989). 

In the examination of industrial electric and electronic instru- 
ments, the paper first focusses on the optional aspects relevant to 
the calibration of instruments, the primary stage of which is consti- 
tuted by the sensor. The standardized terminology is reviewed 
which regards basic terms for measurement, uncertainity, compati- 
bility, calibration and performance standardization. A method is 
proposed for the evaluation of measurement uncertainity during 
calibration. Methods are then suggested by which instrument stan- 
dardization can be extended through the creation of a network of 
qualified calibration labs. Reference is made to the progress being 
made in the area by SIT, the Italian Calibration Service. 
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Refer also to citation(s) 22686, 22689, 22806, 22819, 22826, 
22829, 22844, 23011, 23041, 23042, 23065, 23066, 23084, 23518, 
23531, 23540, 23563, 23848, 23873, 23874, 24003, 24006, 24083, 
24087, 24165, 24177, 24378, 24409, 24476, 24556, 24620, 24713, 
24714, 24715, 24716, 24718, 24722, 24723, 24927, 24952, 24957, 
24988, 25082, 25121, 25341, 25402, 25494, 25495, 25497 


24183 (ANLU/CP-73417) Radon in air intercalibrations: 
Summary of the Argonne National Laboratory and Environ- 
mental Measurements Laboratory studies. Lucas, H.F. Argonne 
National Lab., IL (USA). [1991]. 13p. Sponsored by USDOE, 
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Washington. DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9103179-2: Technical exchange meeting on radon calibration from 
National Institute of Standards and Technology (NIST) Ra-226 so- 
lution standards. Grand Junction, CO (USA). 13-14 Mar 1991). 
Order Number DE91015107. Source: OSTI: NTIS: GPO Dep. 

Comparison of radon in air measurements between the Argonne 
National Laboratory (ANL) and the Environmental Measurements 
Laboratory (EML, New York. New York) have been pertormed since 
1981. The ratio of the values has been exceptionally stable, which 
indicates that the precision of the measurements at the two facili- 
ties is excellent. The problem is that the values reported by the two 
facilities differ by 10%. This report summarizes the inter-calibration 
results and related research design to determine the cause of the 
difference. 14 refs., 2 figs., 3 tabs. 


24184 (ANL/CP-73419) The Argonne radon-in-air analysis 
system. Lucas, H.F. Argonne National Lab., IL (United States). 
[1991]. 30p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9103179-1: Technical ex- 
change meeting on radon calibration from National Institute of 
Standards and Technology (NIST) Ra-226 solution standards, 
Grand Junction, CO (USA), 13-14 Mar 1991). Order Number 
DE91015105. Source: OSTI; NTIS; GPO Dep. 

The methods used or developed at Argonne National Laboratory 
(ANL) for the measurement of radon in air are summarized in this 
presentation. The radon calibration work for the last several years 
has been entirely maintained by F. Markun (Analytic Services Sec- 
tion). 14 refs., 17 figs., 2 tabs. 


24185 (ANL-HEP-CP-—90-124) The Soudan 2 honeycomb 
calorimeter. Garcia-Garcia, C. Soudan 2 Collaboration. Argonne 
National Lab., IL (USA). Dec 1990. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9010283-—7: International conference on calorimetry in high energy 
physics, Batavia, IL (USA), 29 Oct 1990). Order Number 
DE91013404. Source: OSTI; NTIS; INIS; GPO Dep. 

Soudan 2 is an 1100-ton honeycomb tracking calorimeter which 
is being constructed to search for nucleon decay. The detector 
consists of finely segmented iron instrumented with long drift tubes, 
and records three spatial coordinates and dE/dx for every gas 
crossing. Excellent event reconstruction capability, particle identifi- 
cation and muon sign and direction determination give superior 
rejection of the neutrino background to nucleon decay in many 
modes. The first 620 tons of Soudan 2 are now in steady opera- 
tion, with completion planned for 1992. Detector performance has 
been studied using cosmic ray tracks and a charged test beam cal- 
ibration. Results on detector performance and detector response 
are described in this paper. 2 refs. , 11 figs. 


24186 (ANL-HEP-CP-—91-33) Rad-hard electronics study for 
SSC detectors. Ekenberg, T.; Dawson, J.; Stevens, A.; 
Haberichter, W. Argonne National Lab., IL (United States). [1991]. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-910340-45: 3. annual international in- 
dustrial symposium on the super collider (IISSC), Atlanta, GA 
(United States), 13-15 Mar 1991). Order Number DE91015200. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The radiation environment in a SSC detector operating at a lumi- 
nosity of 10°° cm-*s~—' will put stringent requirements on radiation 
hardness of the electronics. Over the expected 10 year life-time of 
a large detector, ionizing radiation doses of up to 20 MRad and 
neutron fluences of 10'© neutrons/cm? are projected. At a luminos- 
ity of 10% cm-*s—’ even higher total doses are expected. the 
effect of this environment have been simulated by exposing 
CMOS/bulk and CMOS/SOS devices from monolithic processes to 
neutrons and ionizing radiation. leakage currents, noise variations, 
and DC characteristics have been measured before and after 
exposure in order to evaluate the effects of the irradiations. As ex- 
pected the device characteristics remained virtually unchanged by 
neutron irradiation, while ionizing radiation caused moderate degra- 
dation of performance. 5 refs., 6 figs. 


24187 


(BARC—1527) Dead time determination of a counting 
system using decay data within the experiment. Rattan, S. S. 
(Bhabha Atomic Research Centre, Bombay (India). Radiochemistry 
Div.). Bhabha Atomic Research Centre, Bombay (india). 1990. 12p. 
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Order Number DE91635862. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A method has been developed to arrive at the dead time of the 
counting system from the decay data available within the experi- 
ment itself. The counting system consists of detector, preamplifier, 
spectroscopy amplifier and multichannel analyser. The time con- 
stant of the spectroscopy amplifier is a few micro seconds and is 
the major contributor to the dead time or pile up effects in the 
counting system. This dead time value determined was used in the 
same counting data to arrive at the half life of @8Ai as 6.59 min 
which agreed well with the reported data. (author). 1 tab., 1 fig. 


24188 (BARC-—1528) Development of neutron personnel 
monitoring system based on CR-39 solid state nuclear track 
detector. Massand, O.P. (Bhabha Atomic Research Centre, Bom- 
bay (India). Div. of Radiological Protection); Kundu, H.K.; Marathe, 
P.K.; Supe, S.J. Bhabha Atomic Research Centre, Bombay (india). 
1990. 38p. Order Number DE91635787. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Personnel neutron monitoring aims at providing a method to 
evaluate the magnitude of the detrimental effects on the personnel 
exposed to neutrons. Neutron monitoring is done for a small 
though growing number of personnel working with neutrons in a 
wide range of situations. Over the years, many solid state nuclear 
track detectors (SSNTD) have been tried for neutron personnel 
monitoring. CR-39 SSNTD is a proton sensitive polymer and offers 
a lot of promise for neutron personnel monitoring due to its high 
sensitivity and lower energy threshoki for neutron detection. This 
report presents the mechanism of track formation in this polymer, 
the development of this neutron personnel monitoring system in 
our laboratory, its various characteristics and its promise as a rou- 
tine personnel neutron monitor. (author). 1 tab., 7 figs. 


24189 (CEA-N-2657) Design and test of a high resolution 
plastic scintillating fiber detector with intensified CCD readout. 
Rebourgeard, P. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Physique des Particules Elemen- 
taires; Paris-11 Univ., 91 - Orsay (France). 1991. 379p. (In French). 
Order Number DE91797177. Source: OSTI; NTIS (US Sales Only). 

We present the design of a particle detector involving a coherent 
array of 100 000 plastic scintillating microfibers, with an individual 
core diameter around 50 micrometers, and an_ intensified 
bidimensional CCD array. We investigate both theoretically and ex- 
perimentally the use of polystyrene based scintillators in optical 
multimodal fibers. The isotropic excitation of modes and the char- 
acteristics of energy transfers between the polystyrene matrix and 
the added fluorescent dyes are of particular interest. An experi- 
mental approach is proposed and applied to the development of a 
new binary scintillator. In order to study the transmission of the sig- 
nal from the interaction area to the output face, we specify the loss 
factors, the resolution and the signal to noise ratio within the fiber 
array. The low light level at the output face of the detector leads us 
to use image intensifiers in photon counting mode. This requires a 
detailed analysis of resolutions, gain, noise and detectivity con- 
cepts. We propose to describe these strongly correlated notions by 
the moment generation formalism. Thus, a previous modelisation of 
the photoelectronic devices allows us to evaluate the performance 
of the readout chain. A complete detector has been assembled 
and tested on a high energy hadron beam; the measurements are 
in good agreement with the modelisation. 


24190 (CONF-9109151—1-Extd.Abst.) A personal radio fre- 
quency dosimeter with average-dose recording capability: 
Abstract. Hess, R.A. Oak Ridge National Lab., TN (USA). [1991]. 
3p. Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC05-840R21400. From Internationales electro- 
magnetic-pulse symposium Mannheim (IESM-91); Mannheim 
(Germany, F.R.); 3-5 Sep 1991. Order Number DE91011376. 
Source: OSTI; NTIS; GPO Dep. 

Short communication. DOSEMETERS/design; DOSEMETERS; 
DESIGN; RADIOWAVE RADIATION; MHZ RANGE; GHZ RANGE 
01-100; ANTENNAS; ELECTRIC DIPOLES; SENSITIVITY; 
ELECTROMAGNETIC FIELDS; MICROPROCESSORS; ANALOG- 
TO-DIGITAL CONVERTERS; DATA ACQUISITION SYSTEMS 





24191 (CTH-RF-78) SiLi-detector used tor calibration of 14 
MeV neutron flux. Aronsson, D. Chalmers Univ. of Tech., Goete- 
borg (Sweden). Dept. of Reactor Physics. Mar 1991. 18p. Order 
Number DE91639451. Source: OSTI; NTIS (US Sales Only); INIS. 

A lithium-drifted silicon detector has been used as spectrometer 
for fast neutrons, utilising the charged particle reactions in silicon. 
The neutron yield and neutron energy spread from a low voltage 
deuterium-tritium neutron generator has been measured. The re- 
sults from the measurement confirm the calibration measurements 
done on a neutron spectrometer. (au). 


24192 (CTH-RF-79) Monte Carlo calculations of efficiency, 
resolution and response functions tor the upgraded version of 
the neutron time-of-flight spectrometer, KM3, at JET. Hoek, M. 
Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. of Reactor 
Physics. Mar 1991. 56p. Order Number DE91639452. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A Monte Carlo code McKM3, treating the neutron transport in the 
upgraded version of the T-O-F spectrometer, KM3, at JET has 
been made. The upgraded version of KM3 consists of 2 identical 
and box shaped start detectors of hydrogen based scintillator type. 
The 30 identical stop detectors, which are cylindrically shaped and 
of the same type as the stop detectors, are evenly located on the 
periphery of a T-O-F sphere. The T-O-F sphere has 2 m diameter 
and the neutron scattering angle in the start detectors is circa 30 
degrees. The included interaction mechanisms in McKM3 are elas- 
tic scattering with hydrogen and elastic and inelastic scattering with 
carbon. The optimum geometry of the start detectors was calcu- 
lated to an area of 32 cm? (2x3x4 cm*) with a thickness of 2 cm. 
This geometry gave the resolution 116+-0.3 keV and the efficiency 
(5.85+-0.02)x10-2 of the spectrometer where the fraction between 
the singly and multiply scattered neutrons was 93%. If the thick- 
ness of the start detector was decreased to 1.5 cm the fraction 
between the singly and multiply scattered neutrons was 95% and 
the resolution became 116+-0.4 keV while the efficiency decreased 
to (4.94+-0.01)x10-* cm-*. This should be compared to a rela- 
tively big start detector (3 cm thickness and 2x6x6 cm?) where the 
fraction became 90%, the resolution 164.8+-0.4 keV and the effi- 
ciency (15.71+-0.05)x10—* cm?. The smallest tested start detector 
(1 cm thickness and 2x2x2 cm?) yielded a fraction of 97% between 
singly and multiply scattered neutrons. The resolution was 83.8+- 
0.2 keV and the efficiency became (9.30+-0.03)x10- cm?. (au). 


24193 (DESY-91-012) On neutrons in uranium-scintillator 
calorimeters. One neutron Monte Carlo. Tymieniecka, T. (War- 
saw Univ. (Poland). Inst. Fizyki Doswiadezainej). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, F.R.). Mar 
1991. 49p. Contract CPBP 01.09;CPBP 01.06. Order Number 
DE91507530. Source: OSTI; NTIS (US Sales Only); INIS. 

To understand the mechanism of neutron energy deposition in 
uranium-scintillator calorimeters a fast Monte Carlo code has been 
developed to simulate the behaviour of neutrons with energy below 
20 MeV. The code predictions are compared to experimental mea- 
surements. Some comments are drawn on the size of the signal 
produced by neutrons and their contribution to the energy resolu- 
tion of uranium calorimeters with hydrogenous readout. (orig.). 


24194 (EGG—10617-2095) Measuring neutron fluences and 
gamma/x-ray fluxes with CCD cameras. Yates, G.J. (Los Alamos 
National Lab., NM (USA)); Smith, G.W.; Zagarino, P.; Thomas, 
M.C. EG and G Energy Measurements, Inc., Las Vegas, NV 
(USA). [1991]. 37p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO8-88NV10617. (CONF-910751-9: IEEE 
annual international nuclear and space radiation effects confer- 
ence, San Diego, CA (USA), 15-19 Jul 1991). Order Number 
DE91014119. Source: OSTI; NTIS; INIS; GPO Dep. 

Volume and area measurements of transient radiation-induced 
pixel charge in English Electric Valve (EEV) Frame Transfer (FT) 
charge coupled devices (CCDs) from irradiation with pulsed neu- 
trons (14 MeV) and Bremsstrahlung photons (16-MeV endpoint) 
are utilized to calibrate the devices as radiometric imaging sensors 
capable of distinguishing between the two types of ionizing radia- 
tion. Measurements indicate ~0.5 V/rad responsivity with >1 rad 
required for saturation from photon irradiation. Neutron-generated 
localized charge centers or “peaks” binned by area and amplitude 
as functions of fluence in the 105 to 10” n/cm® range indicate 
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smearing over ~1 to 10% of CCD array with charge per pixel rang- 
ing between noise and saturation levels. 9 refs., 12 figs., 4 tabs. 


24195 (FEl-2005) Mirror-vacuum neutron guide for the 
DIN-2PR spectrometer. Blagoveshchenskij, N.M. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(USSR). Fiziko-Ehnergeticheskij Inst. 1989. 7p. (In Russian). Order 
Number DE91635794. Source: OSTI; NTIS (US Sales Only); INIS. 

Gain when using the mirror-vacuum neutron guide in the first 
flight base of DIN-2PR neutron spectrometer is evaluated as com- 
pared with application of standard collimator with the same 
configuration. Optimal variant of neutron guide arragement is 
found, practical recommendations on materials used as reflecting 
layer are given, and correction for spectrometer resolution function 
is evaluated. 2 refs.; 3 figs. 


24196 (FEI-2014) Time-of-flight spectrometer of fast neu- 
trons on the FEI cyclotron base. Biryukov, N.S.; Zhuraviev, B.V. 
Gosudarstvenny}; Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1989. 40p. 
(In Russian). Order Number DE91635795. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Time-of-flight spectrometer of fast neutrons on the 15-cm FEI 
cyclotron base is described. The spectrometer is designated for in- 
vestigation of differential cross sections of neutron emission in 
(n,n’), (p.n), (a,n), (d,n) nuclear reactions at different energies of 
primary particles. Measurement methods and installation compo- 
nents created with account of spectrometer peculiarities are 
considered. 18 refs.; 20 figs. 


24197 (FEI-2046) Calculation of energy sensitivity of mul 
tirow and multisphere spectrometers for reactor neutron 
spectra reconstruction. Androsenko, A.A.; Androsenko, P.A.; 
Bocharova, |.E.; El'shina, N.V.; Prokhorova, L.I.; Solov’eva, G.V.; 
Fursov, A.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij inst. 
1989. 33p. (in Russian). Order Number DE91635796. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of calculation of energy sensitiv- 
ity of multirow and multisphere spectrometers in 0.073 eV - 14 
MeV energy range obtained using the BRAND program by the 
Monte Carlo method for parallel neutron beam ~ 3 cm in diameter 
typical for investigation of spectra of neutrons extracted from a re- 
actor. 11 rets.; 7 figs.; 10 tabs. 


24198 (IAE—4858-15) CAMAC moduli with nanosecond fast 
response. Klimov, A.|.; Meleshko, E.A.; Morozov, A.G.; Ostashev, 
1.E. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 1ip. (in 
Russian). Order Number DE91639434. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Brief characteristics of CAMAC units with nanosecond fast re- 
sponse which can be used in organizing logic selection in various 
systems for detection of ionizing radiation are presented. The unit 
operation modes are controlled via a CAMAC frame bus. 4 refs.; 5 
figs. 


24199 (IAE—4878-2) VIND aqueous integral neutrino detec- 
tor. Afonin, A.|.; Belen’kij, S.N.; Vershinskij, A.G.; Dobrynin, Yu.L.; 
Kuvshinnikov, A.A.; Nikolaev, S.V.; Mikaehlyan, L.A.; 
Skorokhvatov, M.D.; Ehtenko, A.V. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). inst. 
Atomnoj Ehnergii. 1989. 12p. (in Russian). Order Number 
DE91635797. Source: OSTI; NTIS (US Sales Only); INIS. 

A new-generation integral detector of reactor antineutrinos has 
been created on the basis of °He proportional counters in the neu- 
trino laboratory of the Rovno NPP. The detector design, the 
physical principles underlying it and the results of operational tests 
are presented. The detector is used for precision measurements of 
the cross section for backward beta-decay of neutrons. 6 refs.; 4 
figs.; 1 tab. 


24200 (IAE-4912-2) Rovno heter antineutrino 
detector. Ketov, S.N.; Machulin, |.N.; Mikaehlyan, L.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 12p. (in Russian). 
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Order Number DE91635798. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Rovno multipurpose heterogeneous antineutrino detector to 
study the fundamental (neutrino oscillations) and applied (neutrino 
diagnostics) aspects of the neutrino physics at reactors is de- 
scribed. Its specific feature is the good signal-to-background ratio 
which makes it possible to place it in usual NPP rooms (ionization 
chamber room) outside of low-background neutrino laboratory con- 
ditions. 10 refs.; 8 figs.; 1 tab. 


24201 (IAE-4938-1) Calculational calibration of long-range 
neutrino detector. Dobrynin, Yu.L.; Kurilkin, N.N. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 24p. (In Russian). Order 
Number DE91635799. Source: OSTI; NTIS (US Sales Only); INIS. 

The Monte Carlo method is applied to the preliminary theoretical 
calibration and the simulation of the inverse beta-decay detection 
in a long-range neutrino detector designed for the search of neu- 
trino oscillations at distances of 200-250 m from a reactor. The 
caculations are compared with the experimental measurements. 24 
refs.; 21 figs.; 6 tabs. 


24202 (IAE-5009-14) Coordinate-sensitive detector of UCN 
for a neutron microscope. Arkhipova, T.A. (and others); 
Mechetin, A.M.; Pakhomov, M.T. Gosudarstvennyj Komitet po Is- 
pol'’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii, 1990. 20p. (in Russian). Order Number 
DE91639522. Source: OSTI; NTIS (US Sales Only); INIS. 

A scintillation coordinate-sensible detector UCN with the digital 
registrating system has been constructed. Its resolution in a- 
particle registration is 270 um. The detector is intended for digital 
registration of image in the neutron microscope. The first attempt 
of its operation combined with the microscope was a success. 14 
refs.; 11 figs. 


24203 (IFVE-OEF—90-59) Characteristics of a proportional 
chamber with graphite-coated mylar electrodes. Akimenko, 
S.A.; Belousov, V.1.; Leont’ev, V.M.; Myalitsyn, V.G.; Pavlinov, A.I.; 
Chermnykh, S.L. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij. 1990. 9p. (in Russian). Order Number DE91639487. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The characteristics of a proportional chamber with a high-voltage 
graphite-coated mylar electrodes are given. 5 refs.; 6 figs.; 1 tab. 


24204 (IFVE-OEF-90-65) Development and investigation of 
silicon microstrip detectors. Barkov, |.P. (Rizhskij Nauchno- 
Issledovatel’skij Inst., Radioizotopnogo Priborostroeniya, Riga 
(USSR)); Gazizov, I.M.; Stankevich, V.A.; Kurchaninov, L.L.; 
Rykalin, V.V.; Sarajkin, A.l. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 8p. (In Russian). Order Number 
DE91639488. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Prib. Tekh. Ehksp. 

This paper describes the process of constructing a_ silicon 
microstrip detectors. The characteristics of the detectors are inves- 
tigated. The leakage current of diode element in the case of total 
depletion is not higher than 10 nA. The signal-to-noise ratio is 
about 6 if the preamplifiers with time constant about 20 ns are 
used. 4 refs.; 7 figs. 


24205 (IFVE-OEF—-90-146) Fast triggering device based on 
parallel memory look up tables aimed at operation under high 
multiplicity of detected events. Part 1: Electronic equipment. 
Baldin, B.Yu.; Volkov, A.A.; Glebov, V.Yu.; Evdokimov, V.N.; 
Wevskij, M.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1990. 18p. (in Russian). Order Number DE91639485. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Prib. Tekh. Ehksp. 

A device for fast triggering based on parallel memory look up ta- 
bles is described. It is designed for use with three track detectors 
(hodoscopes) consisting of 32 elements. The device can analyze 
up to three coordinates in each hodoscope during the time no 
more then 160 ns. An integrated circuit RSOOHE415 as the mem- 
ory element is used. The first part of the paper describes 
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electronics and software for its testing. The second part describes 
design of the hodoscopes, service software and look up table con- 
tents calculations and experimental results. 4 refs.; 7 figs.; 4 tabs. 


24206 (IFVE-OEF-90-157) Compensated lead hadronic 
calorimeter for the NEPTUN facility. Alekseev, G.A. (and others); 
Apokin, V.D.; Buyanov, O.V. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 8p. (In Russian). Order Number 
DE91639486. Source: OSTI; NTIS (US Sales Only): INIS. 

The first results of testing 9 modules of the NEPTUN compen- 
sated hadron calorimeter with a lead absorber in the 40 and 70 
GeV hadrons. The obtained energy resolution follows the 60% \/E 
dependence. 14 refs.; 3 figs. 


24207 (IFVE-ONF—-90-17) Semi-industrial facility for tetram- 
ethylsilane (TMS) production used as a working substance in 
hadron calorimetry. Matveeva, O.V.; Siksin, V.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 7p. (In Russian). Or- 
der Number DE91639491. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The design of a semi-industrial facility, constructed for obtaining 
tetramethylsilane (TMS) by purifying the initial substance (low 
temperature boiling fraction) yield during methyichlorinesilanes syn- 
thesis in quantities sufficient to be used in ionization calorimeter 
prototypes is described. 6 refs.; 3 figs.; 1 tab. 


24208 (IFVE-ONF-90-42) Spectrometer for detection of cu- 
mulative particles in hadron-nuclear interactions at momentum 
of 40 GeV/c. Antipov, Yu.M. (and others); Batarin, V.A.; Bezzubov, 
V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 
12p. (In Russian). Order Number DE91639492. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Spectrometer for studying the production of cumulative particles 
in 2—(K~,p-bar)A interactions at 40 GeV/c momentum is 
described. To identity beam particles a system of threshold and dif- 
ferential Cherenkov counters is used. Two identical scintillation 
calorimeters serve for total absorption of cumulative particles and 
measuring their kinetic energy. The basic part of the recording sys- 
tem is constructed on the base of SUMMA units. The spectrometer 
is used for measuring indusive cross sections of cumulative proton 
production within the 0.1-0.3 GeV energy range with 7% system 
error. 24 refs.; 8 figs.; € tabs. 


24209 (IFVE-ONF-90-114) Measuring electron drift mobility 
and its litetime in tetramethylsilicon samples. Antipov, A.V.; 
Siksin, V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1990. 3p. (in Russian). Order Number DE91639489. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results obtained on measuring electron drift mobility and its 
lifetime in tetramethylsilicon (TMS) samples produced with fine pu- 
rification facility are described. Electron drift mobility in TMS was 
43 cm?/Vxs and the lifetime constant was tau = 6 us. The results 
obtained for the drift mobility allow one to use these TMS samples 
in the construction of the calorimetric detectors. 5 refs.; 2 figs. 


24210 (IFVE-ONF—-90-139) Large scale hodoscope data ac- 
quisition system electronics for the tagged neutrino facility. 
Vasil'ev, A.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); 
Kozelov, A.V.; Lebedev, A.A.; Medved’, S.A.; Mikhajlov, Yu.V.; 
Mandzhavidze, |.Z. Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). inst. Fiziki Vysokikh 
Ehnergij. 1990. 21p. (in Russian). Order Number DE91639490. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Large scale hodoscope electronics for the tagged neutrino facility 
is described. The data acquisition system structure and main prin- 
ciples of designing a fast track-finder system are considered. 4 
refs.; 11 figs.; 7 tabs. 


24211 (IFVE-ORI-90-133) Passive neutron dosemeter- 
spectrometer for high-energy accelerators. Sannikov, A.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 





20p. (in Russian). Order Number DE91639440. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Radiation Protection Dosimetry. 

A passive neutron dosemeter-spectrometer (PNDS) with fission 
fragments converters is described. The results obtained show that 
it is a convenient and reliable instrument for neutron dose equiva- 
lent measurement in the calibration performing and response 
investigations of personnel dosemeters in mixed radiation fiekis be- 
hind accelerator shielding. Because of the possibility of neutron 
spectrum estimation in a wide energy range PNDS using is 
promissing in the neutron radiation fields research and also as an 
accidental neutron dosemeter. 23 refs.; 10 figs.; 4 tabs. 


24212 (INFO-0305) The measurement of dose at 70 mi- 
crometres’ depth using thermoluminescent dosimeters (tids). 
Jones, A.R. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Atomic Energy Control 
Board, Ottawa, ON (Canada). 1 Feb 1989. 30p. Order Number 
DE91639441. Source: OSTI; NTIS (US Sales Only); INIS. 

The measurement of dose with thermoluminescent dosimeters 
(TLD) at a tissue-equivalent depth of 70 um can be done in three 
ways. These are by using: very thin TLDs (made by cementing 
fine, powdered, TLD particles to a high-temperature plastic film); 
opaque TLDs whose surface alone is sensitive. (Light emitted at a 
greater depth has a low probability of emergence and, thus, they 
behave as if they were thin.); at least three TLDs covered with ab- 
sorbers of differing thickness. The approaches were studied using 
examples of dosimeter arrangements of the three types. The char- 
acteristics which were measured to form a basis of comparison 
were: the performance at high and low doses; the effect of chang- 
ing angle of incidence and beta-ray energy; the effect on 
performance of repeated irradiation, annealing and reading. It was 
concluded that the very thin TLDs (powdered) are the best suited 
to the measurement of doses at 70 um depth. 


24213 (INIS-BR-2446) Optoelectronic system to measure 
the concentration and turbidity of suspended solids in the wa- 
ter. Valente, E.S. Minas Gerais Univ., Belo Horizonte, MG (Brazil). 
Escola de Engenharia. 1984 64p. (in Portuguese). Order Number 
DE91635863. Source: OSTI; NTIS (US Sales Only); INIS. 

The selection of the site where a nuclear power pliant is to be 
built requires intensive study of the environmental conditions. This 
work presents the results reached on the development of a 
measurement system of suspended solids based on turbidity char- 
acteristics of the water. The system consists of an optical 
transducer composed of an emitter and a detector of infrared light, 
both solid state type, whose electrical signal is electronically 
treated. The equipment was calibrated and certified against turbid- 
ity and concentration standards in laboratory use. The obtained 
results indicate the reliability of the experimental method. The uti- 
lization of the equipment at the shore reinforces its flexibility and 
commodity of use. (author). 


24214 (INIS-BR-2453) Use of self powered neutron detec 
tors in the IEA-R1 reactor. Galo Rocha, F. del. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1989 108p. (in Portuguese). Order Number DE91635864. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A survey of self-powered neutron detectors, SPND, which are 
used as part of the in-core instrumentation of nuclear reactors is 
presented. Measurements with Co and Er SPND’s were made in 
the IEA-R1 reactor for determining the neutron flux distribution and 
the integral reactor power. Due to the size of the available detec- 
tors, the neutron flux distribution coukd not be obtained with 
accuracy. The results obtained in the reactor power measurements 
demonstrate that the SPND have the linearity and the quick re- 
sponse necessary for a reactor power channel. This work also 
presents a proposed design of a SPND using Pt as wire emissor. 
This proposed design is based in the experience gained in building 
two prototypes. The greatest difficulties encountered include mate- 
rials and technology to perform the delicate weldings. (author). 


24215 (INIS-BR-2456) Fast neutron detection using solid 
state nuclear track detectors. Vilela, E.C. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 
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127p. (In Portuguese). Order Number DE91635865. Source: OSTI; 
NTIS (US Sales Only); INIS. 

CR-39 and Makrofol-E solid state nuclear track detectors were 
studied aiming their application to fast neutron detection. Optimum 
etching conditions of those two kinds of materials were determined 
the followings - the Makrofol-E detector is electrochemically etched 
in a PEW solution (15% KOH, 40% ethilic alcohol and 45% water) 
for 2 h., with an applied electric field strength of 30 kV/cm (1/nm/s/) 
and frequency of 2 kHz, at room temperature; - the CR-39 detector 
is chemically pre-etched during 1 h in a 20% (w/v) NaOH solution 
at 70 sup(0)C, followed by 13 h electrochemical etch using the 
same solution at room temperature and an electric field strength of 
30 kV/cm (r.m.s.) and frequency of 2 kHz.(E.G.). 


24216 (INIS-BR-2457, pp. 66-72) Neutrons dosimetry in in- 
teraction with matter. Bitelli, T. (ALARA Projetos e Assessoria 
Tecnica em Radioprotecao Ltda. (Brazil)); Coelho, G.M.; Medeiros, 
R.B. Associacao Brasileira de Ensaios Nao Destrutivos, Sao Paulo, 
SP (Brazil). 1989. 88p. (In Portuguese). (CONF-8910528-: 2. na- 
tional meeting of supervisors of industrial radiation protection, Sao 
Paulo (Brazil), 16 Oct 1989). In Proceedings of the 2. National 
Meeting of Supervisors of Industrial Radiation Protection. Order 
Number DE91635351. Source: OSTI; NTIS (US Sales Only); INIS. 

The neutron-matter interaction is studied. The conditions of dele- 
terious effects in biological tissue are analysed for dimension 
calculation of neutron protection barrier. (M.C.K.). 


24217 (INIS-BR-2512) Calibration and tests of SPND de- 
tectors of IEA-R1-1 reactor. Banados Perez, H.E.; Vieira, A.R. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. (In Portuguese). Order Number DE91639523. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SELF-POWERED NEUTRON 
DETECTORS /calibration; SELF-POWERED NEUTRON DETEC- 
TORS/testing; IEAR-1 REACTOR; CALIBRATION; TESTING 


24218 (INIS-BR-2515) Specification and test of Geiger- 
Mueller detector for place monitoring. Pires, A.L.; Madi Filho, T.; 
Silva, R.D. da; Santos, G.E. dos. Instituto de Pesquisas Energeti- 
cas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in 
Portuguese). Order Number DE91639524. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. GEIGER-MUELLER COUN- 
TERS/specifications; GEIGER-MUELLER COUNTERSAesting; 
SPECIFICATIONS; TESTING; MONITORING 


24219 (INIS-BR-2516) Contribution for the development of 
Geiger-Mueller metal detectors, halogeneted with mice win- 
dow. Gorski, M.S.; Bruzinga, W.A.; Lima, W. de. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 ip. (in Portuguese). Order Number DE91639525. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GEIGER-MUELLER COUN- 
TERS/specifications; GEIGER-MUELLER COUNTERS/windows; 
WINDOWS/mica; SPECIFICATIONS; WINDOWS; MICA 


24220 (INIS-BR-2522) Development and test of gas-flow 
proportional detectors for alpha, beta and gamma contamine- 
tion monitoring in feet and hands. Banados Perez, H.E.; 
Figueiredo, C.F. de; Vieira, J.M.; Breda, F.H. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 1p. (in Portuguese). Order Number DE91639526. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PROPORTIONAL COUNTERS/ 
specifications; FEET; HANDS; SPECIFICATIONS; RADIATION 
MONITORS 


24221 (INIS-BR-2540) Sensitivity simulation of  sell- 
powered detectors by Monte Carlo method. Silva, M.M. da 
(COPESP, Sao Paulo, SP (Brazil). Dep. de Sistemas Nucieares); 
Maiorino, J.R. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 2p. (in Portuguese). Order 
Number DE91639527. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SELF-POWERED NEUTRON 
DETECTORS/monte carlo method; SELF-POWERED NEUTRON 
DETECTORS/sensitivity; SELF-POWERED NEUTRON DETEC- 
TORS/simulation; SENSITIVITY; SIMULATION 
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24222 (INIS-BR-2541) Advanced specification techniques 
of radiation detectors. Vieira, J.M.: Calvo, W.A.P.; Sampa, 
M.H.O. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order Number 
DE91639528. Source: OSTI: NTIS (US Sales Only); INIS. 

Published in summary form only. RADIATION DETECTORS 
specifications; SPECIFICATIONS 


24223 (INIS-BR-2548) Developing of an ionization cham- 
ber tor high energy photons. Vieira, J.M.; Breda, F.J.; Banados 
Perez, H.E. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order 
Number DE91639529. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IONIZATION CHAMBERS/ 
gamma radiation; IEAR-1 REACTOR: SPECIFICATIONS 


24224 (INIS-BR-2566) Fission fragment spectrometry for 
U308 thickness optimization on fission chamber electrodes. 
Daltro, T.F.L.; Tobias, C.C.B. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Por- 
tuguese). Order Number DE91639454. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. FISSION FRAGMENTS/ 
spectroscopy; FISSION FRAGMENTS/uranium oxides u308; URA- 
NIUM OXIDES U308/fiission chambers; URANIUM OXIDES U308/ 
optimization; URANIUM OXIDES U308/thickness; ELECTRODES; 
SPECTROSCOPY; OPTIMIZATION; THICKNESS 


24225 (INIS-BR-2570) Study of the response of propor- 
tional detectors with gaseous flux using different mixtures. 
Tobias, C.C.B.; Daltro, T.F.L. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (in Por- 
tuguese). Order Number DE91639435. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PROPORTIONAL 
COUNTERS/evaluation; PROPORTIONAL COUNTERS/gases; 
PROPORTIONAL COUNTERS/mixtures; ARGON; METHANE; 
MULTIPLICATION FACTORS; EVALUATION; GASES; MIXTURES 


24226 (INIS-BR-2573) Calculation of efficiency and spec- 
trum of DTS neutron detector by Monte Carlo technique. Dias, 
M.S. (Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil)); Johnson, R.G. Instituto de Pesquisas Energeti- 
cas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (in 
Portuguese). Order Number DE91639530. Source: OSTI; NTIS 
(WS Sales Only); INIS. 

Published in summary form only. MONTE CARLO METHOD/ 
efficiency; MONTE CARLO METHOD/neutron detectors; MONTE 
CARLO METHOD/spectra; EFFICIENCY; SPECTRA 


24227 (INIS-BR-2585) Detection of thermal and fast neu- 
trons using track detectors. Vilela, E.C.; Andrade, C. de; Khouri, 
M.C. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order Number 
DE91639531. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form = only. FAST NEUTRONS/ 
photographic film detectors; THERMAL NEUTRONS/photographic 
film detectors; NEUTRON FLUENCE; PHOTOGRAPHIC FILMS; 
SENSITIVITY ANALYSIS; TIME RESOLUTION 


24228 (INIS-mf—12839, pp. 138-159) Radon monitoring in 
the human environment. Ahmed, J.U. (international Atomic En- 
ergy Agency, Vienna (Austria)). Orszagos Oktatastechnikai 
Koezpont, Veszprem (Hungary). Feb 1990. 364p. (CONF- 
8909434—: International conference on energy alternatives/risk 
education, Balatonfuered (Hungary), 7-13 Sep 1989). In Proceed- 
ings of the International conference on energy akernatives/risk 
education V. 2: Energy and risk. Order Number DE91633456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An overview of the measurement techniques of radon and radon 
daughters in the environment and a comparative evaluation is pre- 
sented, including scintillation cells, ionization chamber, two-filter 
method, nuclear track detector, thermoluminescent detector, acti- 
vated charcoal etc. It is concluded that nuclear track detectors are 
the most convenient and inexpensive techniques for radon mea- 
surement. Some new instruments for the direct measurement of 
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radon daughters in buildings and dwellings are becoming available 
commercially. (R.P.) 35 refs.; 3 figs. 


24229 (INIS-mf-12839, pp. 183-194) Portable gamma spec- 
trometer for educational use. Shimizu, Sakae (Kyoto Univ., Uji 
(Japan). Inst. for Chemical Research). Orszagos Oktatastechnikai 
Koezpont, Veszprem (Hungary). Feb 1990. 364p. (CONF- 
8909434—: International conference on energy alternatives/risk 
education, Balatonfuered (Hungary), 7-13 Sep 1989). In Proceed- 
ings of the International conference on energy altematives/risk 
education V. 2: Energy and risk. Order Number DE91633456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A simple portable gamma-ray spectrometer, was constructed for 
educational purposes, using a Csl(TI) crystal as scintillator and a 
PIN-type silicon photodiode. The design and characteristics of the 
new instrument are described. Some examples of its demonstration 
uses in classrooms are presented, including Compton-scattering 
experiments and the detection of 2?@Rn in the room. (R.P.) 7 refs.; 
7 figs.; 2 tabs. 


24230 
alpha radiation. Camplin, 


(INIS-mf—12839, pp. 160-174) Monitoring background 
G.C. (Bristol Univ. (UK). Partway 
School); Henshaw, D.L. Orszagos Oktatastechnikai Koezpont, 
Veszprem (Hungary). Feb 1990. 364p. (CONF-8909434—: 
International conference on energy alternatives/risk education, Bal- 
atonfuered (Hungary), 7-13 Sep 1989). In Proceedings of the 
International conference on energy altemnatives/risk education V. 2: 
Energy and risk. Order Number DE91633456. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A nuclear polymer track detector called TASTRAK is described. It 
is a unique device in both its sensitivity and selectivity in recording 
tracks of nuclear particles. TASTRAK is sensitive to alpha radiation, 
protons and heavy ions. It is suitable to measure directly, within a 
few days, the particular alpha activity of the soil and the radon 
level at any desired location. National survey experiments by TAS- 
TRAK of alpha background radiation are presented. School survey 
results by TASTRAK are also shown. (R.P.) 6 refs.; 9 figs.; 4 tabs. 


24231 (IPEN-PUB-315) Geiger-Muller with a mica window 
halogen quenched counters aspects. Gorski, M.S.; Bruzinga, 
W.A. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Sep 1990. 19p. (In Portuguese). Order Number 
DE91635868. Source: OSTI; NTIS (US Sales Only); INIS. 

We present the development of a model of a Geiger-Muller with 
likeness the mode! ZP 1410 Phillips. The prototype has a cylindri- 
cal shape with 37mm of effective length and a mica window of 1,5 
to 2,0mg/cm sup(2) thickness with a useful diam of 19,8mm. For 
the window preparation and special cutting technique was devel- 
oped Basically two types of quenching agents, bromine and 
chlorine were studied. Due to the high corrosive nature of these 
gases, we work with treatment of surface of the cathode through 
electropolishment, chemical passiveness, hard chrome and nickel 
coating. Out main objective was to get a Geiger-Muller detector 
with an operational plateau over 200V, working voltage above 600V 
and a sensivity of 320 counts/sec at 10 sup(-1) m Gy/h. (author). 


24232 (ITEF—46-88) Magnet for a proportional drift detec- 
tor with volume of 100x80x40 cm?. Ajnutdinov, M.S.; Artem’ev, 
V.A.; Zel'dovich, O.Ya.; Knyazev, V.M.; Nikolaev, V.P. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki. 
1988. 7p. (In Russian). Order Number DE91635829. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Measurement possibility for double neutrinoless 6-decay in pro- 
portional drift detector (PDD) placed in a constant magnetic field 
was proved earlier. 100x80x40 cm PDD and magnet on the base 
of the MS-12 electromagnet are developed. Variations introduced 
into the MS-12 electromagnet design at the gap increase between 
its poles from 20 up to 50 cm as well as the results of magnetic 
measurements are described. After reconstruction heterogeneity of 
magnetic field constitutes +-4 % in the detector volume. 3 refs.; 3 
figs. 


24233 (ITEF-121-89) Measurement and approximation of 
the SKIF spectrometer magnetic field. Aleshin, Yu.D. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 





Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); 
Vasilev, P.S.; Gushchin, E.M. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki. 1989. 30p. (In Russian). 
Order Number DE91639494. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Results of magnetic field measuremets in SKIF spectrometer are 
presented. Methods of measuring the field topography using a 
three-component Hall generator and automated recording of digital 
voltmeter indications by SM-4 computer magnetic tape are de- 
scribed. 6 refs.; 8 figs. 


24234 (JINR—13-88-899) Parallel-series system for readout 
of information from multiwire drift chamber. Davydov, Yu.!. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems); Feshchenko, A.A.; Flyagin, V.B.; Chirikov-Zorin, 1.E.; 
Dzhincharadze, D.G.; Strmen, P. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1988. 8p. (in Russian). 
Order Number DE91639512. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to the journal Nucl. Instrum. Methods Phys. Res. 

The system for readout of information from the drift chambers of 
parallel-series type is described. It allows one to essentially reduce 
a quantity of time-to-digital converters used. The results of testing 
the prototype of readout electronics for mini-drift chambers on a 
particle beam of 10 GeV/c momentum are presented. It is shown 
that this system could be used for readout of information from the 
precision drift chambers (c ~ 50 mum). 5 refs.; 6 figs. 


24235 (JINR-13-89-6) Multi-channel device for control of 
actual parameters and operation of data acquisition in a 
nuclear-physics experiment. Vagov, V.A.; Korobchenko, M.L. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 12p. (In Russian). Order Number DE91635807. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The device described is intended for measurement of number of 
counts within determined time intervals as well as the length of 
time intervals between some events. It consists of 7 independent 
programmable 16-bit multifunctional channels. Two adjacent chan- 
nels could be jointed to increase the word-length up to 32 bits. 
Each channel could perform the logical control function by program 
means through CAMAC dataaaaa-way and by means of contro! po- 
tential on the front panel of device. The device is compatible with 
CAMAC, operates in a neutron time of flight spectrometer and 
could be used in a wide range of systems of automatization of 
nuclear-physics experiments. 12 refs.; 2 tabs. 


24236 (JINR—13-89-466) Multipulse system for (n--y) sepe- 
ration based on a fast ADC. Zinov, V.G.; Loncki, E.; Rudenko, 
A.|. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 4p. (in Russian). Order Number 
DE91635806. Source: OSTI; NTIS (US Sales Only); INIS. 

A multipulse system for (n--y) separation based on a fast ADC is 
described. It measures charges of the fast and slow components of 
the current pulse from the scintillation detector. The system en- 
sures measurement from 1 to 16 signals with the results stored in 
the memory. The dead time of the measurement is equal to the 
signal integration time of ~250 ns. Integral and differential non- 
linearity are determined by the parameters of the integral fast ADC. 
The system is made in the form of two CAMAC biocks if unit width. 
2 rets.; 6 figs. 


24237 
tor MIVAROTER 1/20. Vyskocil, S. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems); John, J.; 
Hiadil, K.; Malinsky, P. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1989. 7p. (In Russian). Order 
Number DE91635808. Source: OSTI; NTIS (US Sales Only); INIS. 

Miniature apparatus MIVAROTER 1/20 designed for acceleration 
of the process of concentration of radioisotopes from solutions with 
volumes from 1 up to 20 ml is described. The device combines the 
evaporation at raised temperature and lowered pressure with in- 
crease of the surface of the evaporated liquid. This increase is 
achieved by rotating the flask containing the solution. MIVAROTER 
1/20 consists of five blocks - the device for rotating the flasks, 
glass details, water bath, electronic contro! unit and power supply. 


(JINR-13-89-750) Miniature vacuum rotary evapora- 
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Experimental results of comparison of the evaporation rate in the 
new apparatus and in static conditions are given. 3 refs.; 2 tabs. 


24238 (JINR-13-89-839) Data acquisition equipment for ra- 
diation control systems. Gromov, V.O.; Panyushkin, V.A. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 10p. (In Russian). Order Number DE91639562. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An universal data preprocessing module is described designed 
for automatic detector information collection, radiation safety con- 
trol analysis based on detector counting rate measurements, main 
radiation monitoring system unit test and for accelerator blocking 
signal output when control thresholds are overrun or radiation 
control impossible on system hardware failure. The module - a CA- 
MAC crate guided by KM001-type microcomputer - serves up to 64 
ionizing radiation detectors of 16 various types. 11 refs.; 3 figs. 


24239 (JINR—18-89-552) Development and application of 
JINR position sensitive detectors tor biology and medicine. 
Zanevskij, Yu.V.; Vasil'ev, S.E.; Ivanov, A.B.; Movechan, S.A.; Ne- 
htushil, T.; Peshekhonov, V.D.; Smykov, L.P.; Cheremukhina, G.A.; 
Chernenko, S.P. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy. 1989. 15p. (In Russian). Order Number 
DE91639547. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Physica Medica. 

We report on development of various position sensitive detectors 
on the MWPC basis for biomedical application in the field of X-ray 
and neutron structural studies and of autoradiography accom- 
plished at the JINR. Further we report the results of testing a 
presurised multiwire gamma camera and an imaging detector with 
a charge-coupled device matrix. 13 refs.; 15 figs. 


24240 (JINR-D—1-89-673) Algorithm of hadron energy 
reconstruction for combined calorimeters in the DELPHI de- 
tector. Gotra, Yu.N.; Tsyganov, E.N.; Zimin, N.I.; Zinchenko, A.I. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High En- 
ergy. 1989. 7p. Order Number DE91639495. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Nucl. Instrum. and Meth. 

The algorithm of hadron energy reconstruction from responses of 
electromagnetic and hadron calorimeters is described. The investi- 
gations have been carried out using the full-scale prototype of the 
hadron calorimeter cylindrical part modules. The supposed aigo- 
rithm allows one to improve energy resolution by 5-7% with 
conserving the linearly of reconstructed hadron energy. 5 refs.; 4 
figs.; 1 tab. 


24241 (JINR-D—13-89-450) Comparison of the output data 
in mesooptical Fourier-transform microscope and in traditional 
optical microscope. Measurement errors. Astakhov, A.Ya.; 
Bencze, Gy.L.; Kisvaradi, A.; Moinar, L.; Soroko, L.M. Joint inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 12p. (in Russian). Order Number DE91632177. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The analysis of the measurement errors for the particle tracks in 
the messoptical Fourier-Transform microscope (MFTM) is pre- 
sented. The behaviour of the two mesooptical images of the 
particle track on the display screen of the automatic search system 
for nuclear emulsion on the basis of the MFTM is treated compre- 
hensively. It is shown that the measurement variance for the 
Z-coordinate of the particle track in the MFTM is equal to 
6(Z)=4um; for the X-coordinate, 5(X)=6m; for the orientation an- 
gle, 5(@xy)=0',6; and for the deep angle, 5(@z)=7". Besides the 
curvature radius of the particle track in the nuclear emulsion of the 
order of rho=10 m with error +-2 m over the length of the measure- 
ment particle track Ay=6.5 mm can be measured as well with 
MFTM. 2 refs.; 19 figs. 


24242 (JINR-D—13-89-548) Mesooptical microscope as a 
tomographical device. Soroko, L.M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1989. 15p. 
Order Number DE91635830. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is shown that there are at least four regions which are com- 
mon for the mesooptical microscopes, on the one hand, and for 
the reconstructed tomography, on the other hand. The following 
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characteristics of the mesooptical microscope show the tomograph- 
ical properties: the structure of the output data concerning the 
orientation and the position in space of the straight-line objects go- 
ing at small angles with the perpendicular to the given tomographic 
plane, the behaviour of the two-dimensional fourier-transform of the 
straight-line object in the course of the rotation of this object with 
respect to the specified axis in space, the scanning algorithm of 
the nuclear emulsion volume by the fence-like illuminated region in 
the mesooptical microscope for searching for particle tracks going 
parallel to the optical axis of the microscope, and, finally, the fact 
that the mesooptical images of the straight-line particle tracks with 
a common vertex in the nuclear emulsion lie on the sinogram. 12 
rets.; 16 figs. 


24243 (JINR-D—13-89-549) lIsoplanatic systems in mesoop- 
tics. Soroko, L.M. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems. 1989. 12p. Order Number DE91639496. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Optoelectronis (Proceedings of the Ernst Abbe 
Conference, Jena, 21-26 Aug. 1989). 

The problem of the coma aberration suppression in optics. 
holography and mesooptics is discussed. A short review of the 
Abbe sine condition in the holography is given. Then the problem 
of the isoplanatic system construction in mesooptics is formulated. 
Its solution in the form of the generalized Abbe sine condition and 
the Welford theorem concerning the torm of the holagram backing 
is presented. 16 refs.; 13 figs. 


24244 (JINR-D—13-89-550) Signal-to-noise ratio in the 
mesooptica! fourier-transform microscope. Kisvaradi, A.; Mol- 
nar, |.; Soroko, L.M.; Tereshchenko, V.V.; Torma, |. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 24p. Order Number DE91635831. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The character of the noise in the mesooptical fourier-transform 
microscope (MFTM) is analyzed and new techniques of ameliora- 
tion of the signal-noise ratio in the MFTM for searching for particle 
tracks of minimum ionization are treated. Two models of noise in 
the MFTM are discussed: noncoherent and coherent ones. The il- 
luminating system of the MFTM containing the cylindrical lenses, 
the electronic-computed device for suppression of the direct com- 
ponents of the noise from background silver grains in the nuclear 
emulsion, the experimental setup of the noise suppression in the 
MFTM, the results of the computer simulation of this setup and the 
results of the experimental test of this equipment for observation of 
the proton track of energy 650 MeV are described. In conclusion 
the expected performance of the fast MFTM with a low noise level 
is presented. 15 refs.; 14 figs. 


24245 (JINR-E—1-89-236) Operation of the plastic streamer 
tubes of the DELPHI hadron calorimeter with the Ar:CO,:iso- 
C4Hio gas mixture. Alekseev, G.D.; Bonyushkin, Yu.E.; Korytov, 
A.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 17p. Order Number DE91639497. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The operation of the DELPHI plastic streamer tubes with a set of 
gas mixtures Ar, iso-C4H,. and CO, is investigated and the de- 
pendence of self-quenching streamer (SQS) signal on variation of 
mixture component concentration and gas pressure is studied. The 
requirements to the accuracy of gas mixture preparation are de- 
fined and the necessity of monitoring the pressure in the 
calorimeter gas volume and the streamer charge deviation (+-1% 
per 1 Torr) is grounded. 2 refs.; 19 figs.; 1 tab. 


24246 (JINR-E-7-89-680) Study of the ion-optical proper- 
ties of the mass-spectrometer LIDIA. Bogdanov, D.D.; Rodin, 
A.M.; Sidorchuk, S.I.; Stepantsov, S.V.; Ter-Akop’yan, G.M.; 
Timakov, V.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions. 1989. 14p. Order Number DE91639470. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Meth. 

The ion-optical characteristics of the ultrasensitive mass- 
spectrometer LIDIA designed to search for superheavy elements 
(A>250) with a sensitivity of up to 10-' at/at, using a laser 
plasma ion source and a multistage separation system have been 
calculated. A good agreement of the obtained results with the 
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calculated ones is shown. The mass-spectrometer is made opera- 
tional with a laser plasma ion source. This will enable one to carry 
out the mass-spectrometric analyses of natural samples with fairly 
high utilization of specimen material (10-©-10-3) and with a 
resolution sufficient to resolve the mass lines of the superheavy el- 
ements searced. 10 refs.; 9 figs.; 6 tabs. 


24247 (JINR-E—10-89-758) GSAP: FORTRAN code for 
gamma-spectrum analysis. Hnatowicz, V. (Ceskoslovenska 
Akademie Ved, Rez (Czechoslovakia). Ustav Jaderne Fyziky); 
Kozma, P.; llyushchenko, V.I. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 18p. Order Number 
DE91639499. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Comput. Phys. Commun. 

The GSAP program performs fully automatic evaluation of 
gamma-ray energy spectra measured with semiconductor detec- 
tors. After the input data comprising experimental spectrum, energy 
and FWHM calibrations and parameters controlling the peak 
search are supplied, the program starts peak searching from the 
spectrum beginning. The detected peaks are arranged into multi- 
plets which are unfolded by standard non-linear least-squares-fit 
assuming Gaussian peak and linear background. The program pro- 
ceeds until all multiplets are processed. The determined peak 
parameters are printed and the result of each particular fit is shown 
in the graphical form. 6 refs. 


24248 (JINR-E-13-89-61) Application of the Monte Carlo 
method to determine the thickness of a A E-detector. Kozma, 
P. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1989. 4p. Order Number DE91639500. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

The calculations, employing the simple Monte Carlo model of 
gamma-ray interaction in a silicon AE-detector, provide a very reli- 
able energy spectrum of Compton scattered electrons. This makes 
it possible to determine the thickness of a Si AE-detector with a 
good accuracy. 4 refs.; 4 figs. 


24249 (JINR-R—1-89-202) SIGMA-AJAX setup for the study 
of elastic ~~p and K~p-scattering. Vishnevskij, A.V. (and oth- 
ers); Golutvin, |.A.; Gornushkin, Yu.A. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems; Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij; Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. 13p. (In Russian). Order 
Number DE91635832. Source: OSTI; NTIS (US Sales Only); INIS. 

The configuration of SIGMA-AJAX setup for experimental study 
of elastic scattering of *- and K-~ mesons on protons at IHEP ac- 
celerator U-70 is described. Experimental setup consists of beam 
part, liquid hydrogen target, part for registration of recoiled protons 
and magnet spectrometer for registration of forward scattered parti- 
cles. The 7~p and K~ p elastic scattering was measured within the 
0.2<-t<1.4 (GeV/c)* range of momentum transfers with the resolu- 
tion o,~0.017 (GeV/c)*. Elastic scattering was measured with good 
accuracy (statistical error ~4% and systematical error ~10%) and 
detailed comparison of 7~p and K~p elastic cross sections was 
made. 22 refs.; 12 figs.; 1 tab. 


24250 (JINR-R—1-89-219) Trigger tor charmed particle de- 
cays. Boguslavskij, |.V.; Takhtamyshev, G.G. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1989. 7p. (In Rus- 
sian). Order Number DE91635833. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A trigger for selecting events with charmed particles is sug- 
gested. The method is based on the known kinematic relation 
between decaying particle mass and an angle between secondary 
particle trajectories (the more mass the larger angle). Comparison 
is made between the simulated events with charmed particles and 
real events registered in MIRABEL bubble chamber at 70 GeV 
beam energy. It is demonstrated that relative share of charmed 
particle events due to this trigger rises 20 times approximately. 4 
refs.; 6 figs. 


24251 (JINR-R-1-89-298) Hardware-software complex for 
investigation of tragmentation processes in nucleus-nucleus 
collisions. Biri, Sh.; Buttsev, V.S.; Buttseva, G.L.; Karlov, A.A.; 





Kaempfer, M.; Molnar, J.; Nefed’eva, L.S.; Samojlov, V.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High Energy. 
1989. 12p. (In Russian). Order Number DE91635834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Prib. Tekh. Ehksp. 

Improved hardware-software complex (GAMMA device) is de- 
scribed. Connection of a spectrometer with Ge(Li) detectors to the 
IBM PC-XT/AT using the PCA/INCREMENT MEMORY interface 
developed is realized. Application of the interface notably reduces 
the time for the gamma spectrum accumulation and increases the 
capacity of each channel up to the 24 bit place. Comparative eval- 
uations of fast-operation of experimental data processing using 
different types of PC including the application of the FASTCACHE- 
286 accelerating board are presented. It is shown that application 
of PC allows to achieve such a capacity that is comparable with 
the capacity of ES type computers. Systems of programs of a 
spectrometer interface with a PC and precision processing of spec- 
trometric data are described. 21 refs.; 6 figs.; 1 tab. 


24252 (JINR-R—1-89-434) The characteristics of hadron 
calorimeter of the tagged neutrino beam facility. Aleev, A.N. 
(and others); Aleksandrov, L.; Balandin, V.P. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1989. 7p. (in Rus- 
sian). Order Number DE91635835. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The characteristics of a cell type hadron calorimeter of Tagged 
Neutrino Beam Facility are presented. The measurements are ful- 
filled on x~-mesons beam with momentum 37.5 GeV/c. The matrix 
setup of 16 modules was used. Some dependencies of energy and 
space resolutions of the calorimeter on the impact point of an inci- 
dent particle have been studied. A calibration of the calorimeter 
was done using muons with the energy of 15 GeV. A module con- 
struction with dimensions 0.15x0.15x1.42 m?® is presented. 9 refs.; 
6 figs. 


24253 (JINR-R-1-89-527) Cherenkov counter pulse-height 
spectrum model in nuclei fragmentation experiment and nu- 
cleus cold breakup possibility. Golovin, V.M. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. 13p. (in Russian). Order 
Number DE91639501. Source: OSTI; NTIS (US Sales Only); INIS. 

The mathematical mode! of Cherenkov counter pulse-height 
spectrum for primary nuclei and their fragments has been devel- 
oped. It takes into account the counter properties and nuclei 
interaction with radiator matter. The model has been used for data 
analysis at the experiment with 4 A GeV/c momentum '°F beam 
and provided 1% accuracy of charge-changing cross-sections for 
various nucieus-targets. The similarity of small charge fragments 
peak to lognormal distribution leads to possibility of existence of 
primary nucleus cold breakup for large charge-change interactions. 
8 refs.; 2 figs.; 1 tab. 


24254 (JINR-R—1-89-649) Set-up for irradiation of nuclear 
photo-emulsions in magnetic field with induction up to 100 T. 
Averichev, S.A. (and others); Bannik, B.P.; Blinov, N.A. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
6p. (In Russian). Order Number DE91639502. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A set-up for irradiation of nuclear photo-emulsions in high mag- 
netic field is described. It is installed at the JINR synchrotron 
channel of relativistic nuclei extraction. Main characteristics of the 
set-up module and the magnetic field obtained in the first methodi- 
cal experiment on the irradiation of nuclear emulsions with the 
dimensions of 1.5x1x10cem by 6 GeV/c relativistic protons are pre- 
sented. 6 refs.; 2 figs. 


24255 (JINR-R-1-89-769) The computer simulation of the 
hadron calorimeter of the tagged neutrino facilities experiment 
with the help of 'GHEISHA’ program. Kadykov, M.G.; Kukhtin, 
V.V.; Peshekhonov, D.V.; Smirnov, G.|. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1989. 7p. (in Rus- 
sian). Order Number DE91635836. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results of the simulation characteristics of the hadron 
calorimeter using the programm package 'GHEISHA’ are pre- 
sented. The dependence on energy resolution on both initial 
particle energy and active layer width were investigated. Linearity 
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was tested over an energy range of 5-40 GeV. The results of the 
simulation are compared with the experimental data. 8 refs.; 7 figs. 


24256 (JINR-R—-1-89-854) BIS-2 spectrometer for search 
and investigation of narrow resonances. Aleev, A.N. (and oth- 
ers); Aref'ev, V.A.; Balandin, V.P. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 26p. (In Russian). Or- 
der Number DE91639503. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Prib. Tekh. Ehksp. 

The configuration and main characteristics of the BIS-2 spec- 
trometer are described. The spectrometer was intended to search 
for and to investigate charmed particles and narrow resonances 
produced in neutron-nucleus interactions. It was placed on a 
neutron beam of the Serpukhov accelerator. The Monte-Carlo sim- 
ulated and experimentally measured characteristics of individual 
elements and the spectrometer as a whole are described. A brief 
review of the principal results based on the analysis of more than 
10’ neutron-nucieus interactions registered by means of the BIS-2 
spectrometer is given. 34 refs.; 8 figs.; 5 tabs. 


24257 _ (JINR-R—-1-90-424) Method for calculation of 
charged particle momentum in magnetic spectrometers. 
Volkov, A.D. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems); Voskanyan, A.V.; Voskerchyan, O.G. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1990. 11p. (In Russian). Order Number DE91639504. 
Source: OSTI; NTIS (US Sales Only); INiS. 

Submittd to the journal Nucl. Instrum. Meth. 

The method for calculation of the momentum of a charged parti- 
cle in magnetic spectrometers in high-energy experiments with 
fixed targets is proposed. The method gives the improvement in 
number of coefficients by more than one order in the number and 
in the number of computer operations by approximately two orders 
and is much simpler. The method is tested on the magnetic spec- 
trometers of the experimental setups ISTRA-M and HYPERON. 8 
refs.; 4 figs. 


24258 (JINR-R-3-89-77) Elimination of the effect in a pro- 
portional neutron detector using suriace charge on insulators. 
Strelkov, A.V.; Florek, M. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 4p. (In Russian). Order 
Number DE91639474. Source: OSTI; NTIS (US Sales Only); INIS. 

The proportional neutron detector of 1500 cm® volume filled with 
a gas mixture containing *He is described. inhomogeneities of 
electric field near the ends are avoided using the surface charge 
created by positive ions on teflon insulators covering the total sur- 
face of ends. The energy resolution of this detector is 2.8% for 
isotopic flux of thermal neutrons at the registration of *He(n,a)T re- 
action products. 6 refs.; 3 figs. 


24259 (JINR-R-3-89-335) Calculation of fragment losses 
and the amplitude distribution in a fission chamber by a 
Monte Carlo method. Duka-Zolyomi, A.; Cho Song Hen; Kliman, 
J.; Polhorsky, V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics. 1989. 12p. (In Russian). Order Number 
DE91639473. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present paper the results of the calculation by the 
STOPOW-82 program of the stopping-power for the a-particle and 
the series of fission fragments in PuOz, Au and isobutane are re- 
ported. Absorption losses of fragments determined by the Monte 
Carlo method, dependences of losses on the thickness of PuO2 
and atomic number of the fragments are calculated. The pulse- 
height distribution in a fission chamber and variation of the 
detection efficiency in dependence on the discrimination threshold 
are estimated. 10 refs.; 6 figs.; 2 tabs. 


24260 (JINR-R-4-89-709) Neutron diffraction optics of lim- 
ited matter with a complicated magnetic structure. Korneev, 
D.A.; Chernenko, L.P. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 23p. (in Russian). Order 
Number DE91635869. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Ehksp. Teor. Fiz. 

A model of a thin inhomogeneous magnetized to a depth is pro- 
posed to describe its neutron-optical, diffraction and polarizing 
properties. The mechanical method of calculation is developed, 


ERA Vol. 16, No. 9 269 





44 INSTRUMENTATION 
4401 Radiation Instrumentation 


making it possible to find out a numerical solution of the Pauli equa- 
tion for a neutron in such inhomogeneous matter with boundaries. 
This method permits in a unitary way the calculation of intensities 
and the polarization vector of a reflected beam in the wide range of 
conditions spanning the specular reflection and neutron diffraction. 
The method was applied to certain model structures, which can be 
calculated with a personal computer of the PC-AT type in few sec- 
onds for one value of a vector of falling neutrons. 18 refs.; 12 figs. 


24261 (JINR-R—6-88-936) Measurement of beta-spectrum 
boundary energy of tritium introduced in a semiconductor de- 
tector. Brudanin, V.B. (and others); Brianson, Ch.; Vylov, Ts. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1988. 16p. (In Russian). Order Number DE91639475. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The beta-spectrum of tritium introduced in a Si(Li) detector in or- 
der to find the spectrum boundary energy Ep (and/or the °He - SHe 
mass difference AM which differs from Eo by the value of the recoil 
nucleus energy ~ 3 eV in an experiment like this) was measured. 
For the first time gamma-quanta of energy 14.4 keV (°’Co), 19.4 
keV ('7'Lu) and 31.7 keV ('®*Ta) were used to calibrate the spec- 
trometer (earlier this was done by means of KX-rays, Cu, Mo, Ag 
in similar experiments). This allowed more correct determination of 
the response function parameters and energy calibration. All possi- 
bie systematic errors taken into account Ep = (18576+-5) eV which 
agrees with the data of other calorimetric experiments. The differ- 
ence in AM with the data of the experiments carried out on the 
magnetic and electrostatic spectrometers still remains and its na- 
ture, probably of the systematic chatacter is not clear yet. 21 refs.; 
3 figs.; 3 tabs. 


24262 (JINR-R-7-89-29) FAZA device for investigation of 
multiple emission of intermediate mass fragments in nucleus- 
nucleus interactions: Design, model testing. Avdeev, S.P. (and 
others); Vasilenko, A.T.; Karnaukhov, V.A. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1989. 11p. 
(In Russian). Order Number DE91639509. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The 47 detector for the investigation of multiple emission of the 
intermediate mass fragment in nucleus-nucleus collisions is de- 
scribed. The device includes 64 scintillation counters with thin 
layers of Csi(Tl) and five telescope-spectrometers of fragments. 
These telescopes consist of a flat proportional counter, ionization 
chamber and Si(Au) detector. The paper includes also the data ob- 
tained with the use of one module of the device. The module was 
composed of telescope-spectrometer and two scintillation counters 
with thin (~ 12 mg/cm®) layers of Csi(Tl). The experiments were 
performed on “He and '*C beams (3.6 GeV/nucleon). The yield of 
the fragments in a Z,; function of atomic number when irradiating Ta 
with “He beam was measured. 17 refs.; 11 figs. 


24263 (JINR-R-7-89-451) Packaged program tor nuclear re- 
action products spectrometry. Zhuchko, V.E.; Tsyganov, Yu.S. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions. 1989. 5p. (in Russian). Order Number DE91639476. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A packaged program for semiconductor multidetector spectrome- 
ters has been designed. The maximum number of spectrometry 
channels is 17. The program provides for time-coordinate- 
amplitude analysis and is designed for the low background 
a-spectrometry, AE-E spectrometry, heavy ion and nuclear 
products spectrometry as well as for investigation of heavy ion in- 
teractions with semiconductor detectors. 5 refs.; 4 figs. 


24264 (JINR-R-7-89-634) The use of the memory elements 
matrices for the heavy ions flow control. Akin’shin, D.V. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions); Didyk, A.Yu.; Skuratov, V.A.; Borisova, M.N.; Goleminov, 
N.G.; Smirnov, V.I. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1989. 6p. (In Russian). Order 
Number DE91639510. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

A possibility in principle to use the memory element matrices on 
the base of immediate access memory for the control and measur- 
ing of charged particle fluxes with Z>2 and at energy highher then 
10 MeV is presented. Investigation has been carried out in ''B, 
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160, 22Ne ion beams accelerated at the 10-100 cyclotron. 2 refs.; 3 
figs.; 1 tab. 


24265 (JINR-R—10-88-937) Digital CAMAC modules: Issue 
16. Zhuraviev, N.|.: Krajpe, G.; Opalek, T.; Pavlov, A.P.; Sidorov, 
V.T.; Sinaev, A.N.; Stakhin, A.A.; Churin, |.N. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1988. 23p. 
(In Russian). Order Number DE91639436. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Data sheets and block diagrams of new CAMAC modules are 
presented. These consist of a RS232C serial interface, a crate 
controller for the personnel computer IBM PC/AT, a 24-bit word to 
16-bit word converter, a 4K of 16-bit words buffer memory, an in- 
put register for ECL logical level signals, a tester for the type A1 
crate controllers and a multichannel analyzer tester. 15 refs.; 8 
figs.; 1 tab. 


24266 (JINR-R-10-89-41) A method for processing the 
nucleon-nucleus interactions recorded in a liquid hydrogen 
bubble chamber. Balgasurehn, Ya.; Buzdavina, N.A.; Glagolev, 
V.V.; Ivanov, V.G.;  Pervushov, V.V.;  Salukvadze, Z.R.; 
Ehrdehnehigehr, T. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation. 1989. 6p. 
(In Russian). Order Number DE91639505. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An identification method for nucleon-nucleus interactions is de- 
scribed. This method allows one to reduce significantly manual 
work expenses for experimental data analysis. The method was 
tested on the data array of about 10 thousand events obtained in 
16Op-experiment. 4 refs.; 2 figs.; 2 tabs. 


24267 (JINR-R-10-89-148) About one method for determin- 
ing the transter tunction parameters for drift chambers of 
Neutrino Detector setup. Ivanchenko, |.M.; Mojsenz, P.V. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation. 1989. 4p. (in Russian). Order Number 
DE91635837. Source: OSTI; NTIS (US Sales Only); INIS. 

The economic method for definition of unbiased estimates of drift 
chamber parameters (drift velocity, start signal) is presented. The 
method has been successfully tested by Monte Carlo and experi- 
mental data analysis. 7 refs.; 1 fig. 


24268 (JINR-R-10-89-194) Device for automatic measure- 
ment of dose fields. Kutuzov, S.A. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1989. 5p. (in 
Russian). Order Number DE91635790. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A device is developed for measuring the dose characteristics of 
charged particle beams. Semiconductor diodes having sensitive 
volume from 0.1 to 10 mm® are used as detectors. Electromechan- 
ical construction provides detector displacement in water or air 
medium in three perpendicular directions independently by com- 
puter or in hand regime. Coordinate measuring was made in a 
digital manner using the method of sequential calculation. Accuracy 
of calculating the location of transducer in any of three directions is 
0.2 mm, limits and measuring time along X and Y axes were 0-250 
mm in 60 and 80 s, along Z axis - 0-160 mm in 6 min. The detec- 
tor and monitor reading values are introduced into computer on 
each cycle of accelerator work and normalized by program man- 
ager. The program was created for constructing the isodose maps 
over the results of measuring the relative dose values in the given 
points of medium. 4 refs.; 7 figs. 


24269 (JINR-R-10-89-682) Use of tactorized presentation 
for partitioned tridiagonal and inverse matrices in the creation 
of software information analysis registered by high energy 
particle spectrometers. Emel'yanenko, G.A. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation); Odintsov, V.G.; Rakhmonov, T.T. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation. 1989. 9p. (in Russian). Order Number 
DE91635838. Source: OSTI; NTIS (US Sales Only); INIS. 

The efficiency is shown for using the apparatus of factorized pre- 
sentations for partioned tridiogonal and inverse matrices in the 
software treatment and practical use for experimental data pro- 
cessing in High energy physics. 14 refs.; 1 fig.; 4 tabs. 





24270 (JINR-R-10-89-739) The relativistic charged parti- 
cles identification method based on the goodness-of-fit 
criteria wr?. Zrelov, P.V.; Ivanov, V.V. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1989. 15p. (In Russian). Order Number DE91639506. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nucl. Instrum. Methods Phys. Res. 

The statistical method of identification of relativistic charged par- 
ticles by using measurement information on ionization losses or 
time-of-flights simultaneously in some detectors of experimental 
plant on the basis of the new goodness-of-fit criteria w,° is consid- 
ered. The method proposed has been used for the secondary 
charged particles identification from the high energy a-particle 
fragmentation on target nuclei. The efficiency of the method is ex- 
cellently illustrated by confident event separation (rare events as 
well) connected with the appearence of one- and two-charged par- 
ticles. Numerical experiment was carried out to compare the given 
method with traditional methods of particle identification and the 
method based on the goodness-of-fit criterion wn*. The new 
method of particle identification is more effective than most tradi- 
tional methods as well as the method based on the criterion wn* 
but it is inferior though not very considerably to the most powerful 
(in case of simple hypothesis) likelihood method having neverthe- 
less a number of advantages in comparison with the latter. 22 
rets.; 9 figs.; 2 tabs. 


24271 (JINR-R—10-89-751) Analog and digital input-output 
unit for IBM PC/XT/AT. Bobrakov, V.F.; Tulaev, A.B. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 
6p. (In Russian). Order Number DE91639545. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Digital and analog input-output unit for IBM PC/XT/AT is de- 
scribed. It contains 8-channel 10-bit A/D converter, two 12-bit D/A 
converters, programmable counter-timer and programmable 24-bit 
parallel interface. Unit is a single plug-in card in a standard of IBM 
PC electronics. Unit is intended for broad applications in PC-based 
real time data acquisition and control systems. 7 refs.; 1 fig. 


24272 (JINR-R—-10-89-766) The input-output block at sys- 
tem IBM PC/XT/AT tor temperature regulation. Nguyen Nhi Dien; 
Rodionov, K.G.; Tishin, V.G. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 7p. (In Russian). 
Order Number DE91639546. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The analog input-output non-standard block that is installed at 
the extension slot of IBM PC/XT/AT is described. The block is used 
for activity in the off-line system for temperature regulation of an 
external object with application of PC/XT/AT. The block has the di- 
rect current amplifier with programmable overall gain, the 12-bit 
ADC and 12-bit DAC, the timers for interrupt signal generation. In- 
put and output voltage is changed in the range from 0 to 10 V. 3 
refs.; 2 figs. 


24273 (JINR-R—10-89-787) The network software in the dis- 
tributed system of experiment automation tor the polarized 
neutron spectrometer. Loebner, M.; Ostrovnoj, A.|. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 
12p. (in Russian). Order Number DE91639471. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The problems which arise in software development for distributed 
automation systems for a single but quite complicated task are dis- 
cussed. The problem is illustrated by the system for experiments 
automation on the polarized neutron spectrometer. The system in- 
cludes a set of relatively independent but interacting subsystems 
with decentralized control. The automation system is built on the 
basis of microcomputer and microprocessor CAMAC controllers of 
the crate connected by communication lines. The features of the 
software implementation of applied operations where communica- 
tion lines are used as well as the main principles of the software 
and communication protocol organization are shown. 4 refs.; 1 fig.; 
3 tabs. 


24274 (JINR-R-10-89-815) The interface for connecting the 
ICA-70 analyzer to the COMMODORE personal computer. Ter- 
shtyanski, G.; Bodon, P.; Moinar, J.; Sili, B.; Toot, B. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 
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10p. (in Russian). Order Number DE91639558. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The interface connecting the ICA-70 analyzer to the 
COMMODORE personal computer and interface connecting COM- 
MODORE's disc drive to the IBM PC/AT personel computer are 
described. The first interface enables one to transmit measured 
spectrum data of activation analysis from the analyzer to the COM- 
MODORE's disc for their storage and displaying data stored on the 
disc in a form of tables and graphs. The second interface makes it 
possible to transmit data stored on the COMMODORE'’s disc to 
IBM PC/AT hard disc with the purpose of spectra unfolding by pro- 
grams, for example, SAMPO GAMF. 6 refs.; 5 figs. 


24275 (JINR-R—11-89-691) Multiprocessor systems for data 
acquisition, handling and analysis in elementary particle 
physics. Kolpakov, |.F. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 14p. (In Russian). Order Num- 
ber DE91635839. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Organizing Comittee of the 5-th International 
Symposium Automatization and Scientific Instrument Manufacture 
(ANP-89), Varna, Bulgaria, Oct, 1989. 

Architecture of multiprocessor systems has been considered. A 
review of principle applications of these systems for acquisition, 
handling and analysis of data is presented. As a rule, specialized 
structures of parallel systems are chosen, which are optimal for the 
certain range of tasks. Examples of modern multiprocessor sys- 
tems used in this field are presented. 7 refs.; 7 figs. 


24276 (JINR-R-13-88-927) Test of the time projection 
chamber model with the delay line readout. Budagov, Yu.A. 
(and others); Glagolev, V.V.; Omel’yanenko, A.A. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems. 1988. 
10p. (In Russian). Order Number DE91639&07. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the journal Nucl. Instrum. Methods Phys. Res. 

The results of the time projection chamber (TPC) tests in the ac- 
celerator beam are described. This chamber with the 800x350x60 
mm® sensitive volume is a model of a large TPC with dimensions 
800x350x1600 mm®. The coordinate along the signal wires is de- 
termined by means of electromagnetic delay lines. The chamber 
operates with the track efficiency > 90% and the spatial resolution 
of 0.2-0.5 mm for the delay lines. The TPC module operates with 
high efficiency in the magnetic field with B = 1.5 TI as well. The 
chamber was investigated in beams with intensities up to 10° parti- 
cles/s. An electric gate designed for the trigger mode of the 
chamber operation was tested in the beam both with and without 
the magnetic field. 9 refs.; 14 figs. 


24277 (JINR-R-13-89-223) Determination of absolute effi- 
ciency of Ge(LI) spectrometer for measurement of incident + 
radiation trom plutonium fission chamber. Gundorin, N.A.; 
Duka-Zolyomi, A.; Cho Song Hen; Kliman, J.; Polhorsky, V. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 12p. (in Russian). Order Number DE91639472. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Spectrometer consisting of a fission chamber containing 1.6 g of 
239Py (1.0 mg/cm? thickness of the layer) and of Ge(Li) detector 
(~ 60 cm%) for measuring the + spectrum of incident +-rays from 
fission fragments is described. Proper efficiency of Ge(Li) detector 
was determined by means of standard sources within the 53-3500 
keV range. Correction coefficients taking into account absorption of 
+ quanta in layers of PuO2 and gold and source volume were 
calculated by the Monte Carlo method. As a result analytical ex- 
pression of absolute efficiency of - spectrometer has been derived. 
Checking of this method was made by calculating the efficiency of 
15 + photopeaks of 2°°Pu placed into the fission chamber. The ob- 
tained values coincide with the absolute efficiency curve within 
error limits. 3 refs.; 6 figs.; 3 tabs. 


24278 (JINR-R-13-89-278) Proportional chambers with a 
small quantity of a substance in working volume. ivanov, M.A.; 
Karpukhin, V.V.; Komarov, V.I.; Kudryavtsev, V.M. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 10p. (in Russian). Order Number DE91639508. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Prib. Tekh. Ehksp. 
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Multiwire proportional chambers with an anode wire spacing of 2 
mm, 2x7 mm gap and sensitive area of 384x384 mm? with a sec- 
tional design and cathodes made of aluminized lavsan and with 
fine windows are described. The total thickness of a module with 
one plane of signal wires is 11.7 mg/cm? (4.2x10~* of radiation 
length). The results of bench tests of the chambers are presented. 
12 refs.; 7 figs.; 2 tabs. 


24279 (JINR-R-13-89-501) Design image detector based on 
a CCD-matrix. Vasil'ev, S.E.; Zanevskij, Yu.V.; Ivanov, A.B.; 
Smykov, L.P.; Cheremukhina, G.A. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy. 1989. 14p. (In 
Russian). Order Number DE91635801. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A position-sensitive detector based on a CCD-matrix on line with 
an IBM PC/XT has been developed and investigated. The applica- 
tion of a Y202S-Tb converter and 2 image intensifiers allows one 
to obtain a high conversion coefficient for X-rays (8 keV): 1300 
CCD electrons/X-ray photon. A resolution (FWHM) of 350 mkm for 
a useful diameter of 40 mm was obtained both for a-particles nand 
for X-ray photons. Possible applications of this detector are the fol- 
lowing: beam diagnostics, protein crystallography diffraction 
investigations with the aid of synchrotron X-rays, fiber-optic ho- 
doscopes and so on. 5 refs.; 13 figs.; 1 tab. 


24280 (JINR-R-13-89-517) A neutron diftractometer for 
pulsed magnetic field reserch at the IBR-2 reactor. Anan’ev, 
B.N. (and others); Androsov, A.V.; Varenik, G.A. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 
16p. (In Russian). Order Number DE91635802. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Design and main characteristics of a neutron diffractometer are 
presented. It is intended for the investigation of the structure of 
phase states which are induced by the pulsed a magnetic field and 
magnetic phase shifts kinetics in monocrystal samples by the time- 
of-flight method at the mirror neutron guide channel of the IBR-2 
reactor. 6 refs.; 20 figs. 


24281 (JINR-R—13-89-741) A possibility of measurements 
of optical resonances of atoms with short-lived nuclei by us- 
ing light induced drift. Gangrskij, Yu.P.; Hradecny, C.; Markov, 
B.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Reactions. 1989. 10p. (in Russian). Order Number 
DE91635803. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method for measurement of optical resonances of atoms 
with short-lived nuclei is proposed. Te off-line and on-line variants of 
a laser spectrometer using the method is presented and their main 
characteristics are determined. The method can be used in optical 
measurements of the charge radii, moments, and deformation 
parameters of the nuclei of the short-lived isotopes and isomers in- 
cluding the isotopes far from stability region. 12 refs.; 2 figs. 


24282 (JINR-R—13-89-756) Optimization of filters for neu- 
tron investigations. Vtyurin, V.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. 6p. (in Russian). Order Number 
DE91635804. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of the shape of a neutron spectrum obtained by re- 
search reactor beam filtering on the accuracy of the measurement 
of average neutron resonance characteristics is analysed. It is 
shown that the optimum filter must provide for equal average con- 
tributions to the measured reaction yield from ail the resonance that 
fall in the transmission range of the filter. Parameters of the filter 
made of Ni-60 isotope were optimized in this work. 12 refs.; 1 tab. 


24283 (JINR-R—13-90-199) Fast track special processor. 
Kozyajkin, D.V. (AN SSSR, Moscow (USSR). Inst. Yadernykh Issle- 
dovanij); Kuchinskij, N.A.; Selikov, A.V.; Smirnov, V.S. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1990. 8p. (in Russian). Order Number DE91635840. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A track special processor block system for selection of particles 
passing through the beam proportional chambers to the ARES 
spectrometer target is described. The special processor consists of 
four fast coding blocks to convert the working wire number to the 
binary code and the KL334 logical matrix block. A coding block has 
64 inputs and the 25 ns solution time. Logical matrix KL334 has 
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the 25 ns solution time. The total solution time of the special pro- 
cessor isn't more than 55 ns. The special processor is made as 
CAMAC blocks, two blocks having 2M width, and one block with 
1M width (KL334). 7 refs.; 5 figs. 


24284 (JINR-R—15-89-255) A detector for the MSP-144 
magnetic spectrometer. Belozerov, A.V.; Vincour, |.; Dlouhy, Z. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions. 1989. 9p. (In Russian). Order Number DE91635805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A detector comprising of a gridded four-electrode ionization 
chamber with two position-sensitive proportional counters is de- 
scribed. The detector is designed for the identification of nuclear 
reaction products according to the ion masses and atomic numbers 
and for measurements of their energies at the focal plane of a 
magnetic spectrometer. The detector will be used in experiments 
on a beam from the U-400 cyclotron. 23 refs.; 6 figs.; 1 tab. 


24285 (KEK-90-9, pp. 355-369) Detection of heavy parti- 
cles: Quarks and Higgs. Asano, Yuzo (Tsukuba Univ., Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1990. (CONF-8909425-: 3. meeting on physics at TeV 
energy scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings 
of the third meeting on physics at TeV energy scale. 455p. Order 
Number DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

Possibilities of detecting heavy particles (quarks and Higgs) by 
Superconducting Super Collider (SSC) is examined in three differ- 
ent modes: jets only; jets and leptons; and leptons only. The 
background estimation is not complete, but some hints of suppress- 
ing the background by kinematical cuts are obtained. (author). 


24286 (KEK-90-11, pp. 91-99) Temporal variation of depth- 
dose profile in LIF irradiated with picosecond pulsed 
electrons. Yamamoto, Takayoshi (Osaka Univ., Ibaraki (Japan). 
Inst. of Scientific and Industrial Research). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. (CONF- 
9001153-: 5. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 30-31 Jan 1990). In Radiation detectors and their 
uses: Proceedings of the fifth workshop on radiation detectors and 
their uses. 171p. Order Number DE91767932. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Modelling of the sequential dose deposition has successfully 
been achieved and the temporal variation of the depth-dose profile 
has also been obtained. The characteristic parameters of the sec- 
ondary electrons could be determined by comparing theses results 
with the experimental data. It has been confirmed that the energy 
deposition is mainly due to the secondary electrons liberated by 
the primary ones. (J.P.N.). 


24287 (KEK-90-11, pp. 74-83) A high level dosemeter with 
metallic colloid formation in an ionic crystal. Owaki, Shigehiro 
(Osaka Univ., Ibaraki (Japan). Inst. of Scientific and Industrial Re- 
search); Nobugai, Kohji; Okada, Toichi; Inabe, Katsuyuki. National 
Lab: for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. 
(CONF-9001153—: 5. workshop on radiation detectors and their 
uses, Tsukuba (Japan), 30-31 Jan 1990). In Radiation detectors 
and their uses: Proceedings of the fifth workshop on radiation de- 
tectors and their uses. 171p. Order Number DE91767932. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Metallic colloids formation in an ionic crystal by radiation effects 
was investigated for the application to a high-level dosemeter. Den- 
sity of the colloids was measured as optical absorption intensity in 
photoacoustic spectroscopy. Several kinds of ionic single crystals 
were irradiated by intense 20 MeV-electron puises from a linear 
accelerator. In NaCl crystals, the absorption intensity due to the 
colloid density has smooth correlation with the number of the irradi- 
ated electron pulses ranging from 2 x 10° to 2 x 10°. The colloid 
formation was confirmed with electron microscopes. (author). 


24288 (KEK-90-11, pp. 12-15) Preliminary experiment on 
swarm measurement with short-lite ions. Satoh, Y. (Tohoku 
Univ., Sendai (Japan). Faculty of Engineering); Takebe, M.; 
Iwasaki, T.; Sakamoto, R.; Fujisawa, M. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. (CONF- 
9001153-: 5. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 30-31 Jan 1990). In Radiation detectors and their 





uses: Proceedings of the fifth workshop on radiation detectors and 
their uses. 171p. Order Number DE91767932. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. ION DRIFT/collimators 
DEUTERON BEAMS; LITHIUM 8; DRIFT TUBES; COLLIMATORS: 
HALF-LIFE 


24289 (KEK-90-11, pp. 84-90) Soft X-ray dosimetry using 
TSEE of MgO films. Huzimura, R. (Nara Univ. of Education 
(Japan)); Ogita, K. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1990. (CONF-9001153—: 5. workshop on radi- 
ation detectors and their uses, Tsukuba (Japan), 30-31 Jan 1990). 
In Radiation detectors and their uses: Proceedings of the fifth 
workshop on radiation detectors and their uses. 171p. Order Num- 
ber DE91767932. Source: OSTI; NTIS (US Sales Only); INIS. 

Soft X-ray detection techniques have been developed for posi- 
tion sensitive gas proportional counting or for astronomical 
applications. However, the application of solid state dosimetry to X- 
rays below 10 keV have been little investigated so far. The reason 
may be that the conventional dosimeters like TLD and photo- 
graphic films are based on bulk phenomena while the penetration 
depth of soft X-rays can be much less than the thickness of these 
dosimeters. Since thermally stimulated exoelectron emission 
(TSEE) takes place in a very thin layer of solid, it may provide a 
tool for this purpose. Some researchers used BeO as material for 
film, but here MgO, the next simplest alkali earth oxide, is used be- 
cause it is not toxic. It is found that doping is necessary to obtain a 
significant TSEE response from this material. Thus, MgO films are 
doped with alkali elements, and results indicate that TSEE of MgO- 
doped films is useful for soft X-ray dosimetry. In particular, KC1 
gives a good dosimetric peak at temperatures 180-260degC or 
380degC depending on the heating rate, size and material of the 
substrate sheet. (N.K.). 


24290 (KEK-90-11, pp. 64-73) Comments on cryogenic de- 
tector. Ichinose, H. (Waseda Univ., Tokyo (Japan). Science and 
Engineering Research Lab.). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1990. (CONF-9001153—: 5. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
30-31 Jan 1990). In Radiation detectors and their uses: Proceed- 
ings of the fifth workshop on radiation detectors and their uses. 
171p. Order Number DE91767932. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The existence of dark matters has been inferred form some ob- 
servation. Major candidate components include neutrinos and 
weakly interacting massive particles. These particles interact so 
weakly that their detector should have a low threshold of sensitivity 
and a high detection efficiency. The binding energy of the Cooper- 
pair is 10-° eV in superconductors and the energy of the phonon 
is 10-5 eV in crystals. These facts may serve to develop a high 
energy-resolution, low threshold detector. The present report 
outlines major features of the bolometer and superheated super- 
conducting granule detector (SSGD). The liquid Ar ionization 
chamber is also discussed in relation to the bolometer, focusing 
particularly on the photomultiplier and photoionization detector. The 
development of a bolometer suggests the possibility of constructing 
a detector with a low threshold and high energy resolution. In the 
case of the liquid Ar ionization chamber, the use of scintillation 
signals as well as charge signals is effective for increasing the col- 
lected charge and improving the energy resolution. (N.K.). 


24291 (KEK-90-11, pp. 1-11) Mobllities of positive ions in 
gas ionization chambers. Kusumegi, Asao (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. (CONF- 
9001153—-: 5. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 30-31 Jan 1990). In Radiation detectors and their 
uses: Proceedings of the fifth workshop on radiation detectors and 
their uses. 171p. Order Number DE91767932. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Observed ion mobilities of organic molecules in Ar are compared 
with a complete polarization model to examine the performance of 
the model, and its applicability is discussed. In spite of its simplic- 
ity, the polarization model (small sphere limit) is found to agree 
satisfactorily with observed mobilities in the case of alkali ions in 
Ar. However, the model fails to account for the mobility of Ar* in Ar 
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due to a resonant charge transfer interaction between the ion and 
the parent gas. On the other hand, the values of k, a parameter 
which depends on the kinetic and the potential energy of the rele- 
vant ion, derived from observed ion mobilities of organic molecules 
in Ar and in the parent gas are found to be close to each other. 
Except for few cases, it appears that the complete polarization 
model gives a reasonable approximation for the positive ion mobili- 
ties of organic molecules in Ar, though the importance of the ion 
mass identification is significant in considering the applicability of 
the model to the positive ion mobility of those organic molecules in 
Ar used in a gas ionization chamber. (N.K.). 


24292 (KEK-90-11, pp. 130-140) Development of a new 
pulse shape discrimination circuit and a well-type GSO(Ce) 
Csk(Tl) phoswich counter. Murakami, H. (Rikkyo Univ., Tokyo 
(Japan). Dept. of Physics); Takahashi, T.; Kamae, T. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. 
(CONF-9001153-: 5. workshop on radiation detectors and their 
uses, Tsukuba (Japan), 30-31 Jan 1990). In Radiation detectors 
and their uses: Proceedings of the fifth workshop on radiation de- 
tectors and their uses. 171p. Order Number DE91767932. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The new pulse shape discriminator, simple and compact, has 
shown good performance in selecting the hard X-rays/gamma-rays 
incident on the GSO(Ce) crystal in GSO(Ce)/CsI(Tl) well-type 
phoswich counter. The VME-based online system allows us to 
handle a large number of data in high rate in the balloon-borne ex- 
periment. (J.P.N.). 


24293 (KEK—90-11, pp. 109-112) Lead fluoride as an ultre- 
compact Cherenkov radiator. Anderson, D.F. (Fermi National 
Accelerator Lab., Batavia, IL (USA)); Woody, C.L.; Kobayashi, M.; 
Yoshimura, Y. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1990. (CONF-9001153—: 5. workshop on radi- 
ation detectors and their uses, Tsukuba (Japan), 30-31 Jan 1990). 
In Radiation detectors and their uses: Proceedings of the fifth 
workshop on radiation detectors and their uses. 171p. Order Num- 
ber DE91767932. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CHERENKOV RADIATION/lead 
fluorides; CALORIMETERS; CRYSTALS; ENERGY RESOLUTION; 
TRANSMISSION; REFLECTION 


24294 (KEK-90-11, pp. 141-148) Method for measuring 
scintillation spectra without recourse to pulse height analysis. 
Yamashita, Mikio (Electrotechnical Lab., Tsukuba, Ibaraki (Japan)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Aug 1990. (CONF-9001153—: 5. workshop on radiation detectors 
and their uses, Tsukuba (Japan), 30-31 Jan 1990). In Radiation 
detectors and their uses: Proceedings of the fifth workshop on ra- 
diation detectors and their uses. 171p. Order Number 
DE91767932. Source: OSTI; NTIS (US Sales Only); INIS. 

The measurement of the scintillation energy spectra or optical- 
intensity distributions of scintillations relies conventionally on pulse 
height analysis of electrical pulses from photo-detectors such as 
photomultiplier tubes. However, since the energy resolution has 
close relations with the statistical fluctuations in the number of pho- 
toelectrons released in the photo-detectors, difficulty often arises in 
measuring the pulse height spectra with reasonable energy resolu- 
tion for weak scintillations. To overcome the above problem, work 
is carried out to develop a new method for measuring amplitude 
distributions of low-intensity light pulses such as weak scintillations 
that uses, instead of pulse height analysis, the photon counting 
technique combined with a variable optical attenuator. The method 
is in principle free from statistical fluctuations in the number of pho- 
toelectrons, permitting its application to weak scintillations. The 
principle of the method are outlined together with experiments 
made to confirm its validity. It is experimentally demonstrated that 
the proposed method allows the distributions to be determined 
form a set of integral data of count rates. (N.K.). 


24295 (KEK-90-11, pp. 123-129) Application of CR-39 track 
detector to neutron spectrometry. Oda, Keiji (Kobe Univ. of Mer- 
cantile Marine (Japan)); Yoneda, Hiroshi; Miyake, Hiroshi; Urabe, 
Itsumasa; Kobayashi, Katsuhei; Kimura, Itsuro. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. (CONF- 
9001153-: 5. workshop on radiation detectors and their uses, 
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Tsukuba (Japan), 30-31 Jan 1990). In Radiation detectors and their 
uses: Proceedings of the fifth workshop on radiation detectors and 
their uses. 171p. Order Number DE91767932. Source: OSTI: 
NTIS (US Sales Only): INIS. 

The report proposes a new method for neutron spectrometry. 
which uses a CR-39 plastic track detector. based on the intermit- 
tent etching technique. A supplementary method for extending the 
application limit is also checked using several samples with a con- 
verter and degrader having different responses. It is impossible to 
identify a particle only from data from single-stage etching and 
therefore, multi-stage etching is required to obtain further informa- 
tion. An analysis method is developed to express the growth of 
proton pits. The experimental procedure used is outlined, and re- 
sults are presented and discussed, focusing on the comparison 
between the neutron energy spectrum evaluated by the proposed 
method and a reference spectrum measured by the TOF method. It 
is shown to be possible to estimate the energy of protons incident 
on CR-39 by solving an integral equation. A study is also made to 
check the applicability of a proposed unfolding method on the 
basis of experiments. It is inferred from investigations that the un- 
folding method may be effective in supplementing the proposed 
technique based on the intermittent etching. (N.K.). 


24296 (KEK-90-11, pp. 113-122) A model of charge collec- 
tion process in a silicon surtace barrier detector. Kanno, Ikuo 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Aug 1990. (CONF-9001153—: 5. work- 
shop on radiation detectors and their uses, Tsukuba (Japan), 30-31 
Jan 1990). In Radiation detectors and their uses: Proceedings of 
the fifth workshop on radiation detectors and their uses. 171p. Or- 
der Number DE91767932. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Silicon surface barrier detectors have been widely used for the 
detection of charged particles. This type of detector has a timing 
feature called plasma time, which is defined as the time interval 
from 10% to 90% of the pulse height. It causes time jitters and af- 
fects the trigger timing of the electronic circuits. The plasma time 
reflects the movement of electrons and holes as well as the charge 
collection process inside the detector. The present study discusses 
the charge collection process in relation to the Ramo’s theory, ac- 
cording to which a pair of an electron and a hole between parallel 
electrodes induces a charge as it moves through a distance. The 
top and bottom positions of a plasma column is calculated assum- 
ing that the column is in the form of a cylinder with uniform 
electron and hole densities. An equation is also proposed for the 
time and position where the plasma column disappears. Induced 
current is then calculated based on the Ramo's theory. The in- 
duced charge is obtained as a time integral of the induced current. 
The induced current is discussed separately for the current induced 
by carriers outside the plasma column and that inside it. (N.K.). 


24297 (KEK-90-11, pp. 100-108) Recent developments of 
helium-filled proportional counter: Operation at low tempera- 
tures (1-15 K). Katano, R. (Kyoto Univ., Uji (Japan). Inst. for 
Chemical Research); Fujii, T.; lsozumi, Y.; Ito, S. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. (CONF- 
9001153—: 5. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 30-31 Jan 1990). In Radiation detectors and their 
uses: Proceedings of the fifth workshop on radiation detectors and 
their uses. 171p. Order Number DE91767932. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The authors have already shown that a counter filled with pure 
helium gas works well at low temperatures near the liquid-helium 
temperature (4.2 K). This helium-filled proportional counter (HEPC) 
provides a new technique for direct detection of low-energy radia- 
tions emitted from cryogenic samples. A typical application field of 
HEPC is cryogenic resonance-electron Moessbauer spectroscopy, 
where it is used to detect low-energy electrons resonantly scat- 
tered from cooled samples with very high efficiency. The present 
paper outlines the development of a HEPC system that serves for 
counting in the temperature region of 1-15 K. The HEPC is 
mounted at the bottom of the liquid-helium tank in a cryostat. Its 
performance is discussed in relation to the pulse height of output 
signals from a HEPC system expressed as a function of the anode 
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voltage for electrons from 5’Co. Discussion is also made of the 
after-pulse, continuous discharge, and temperature limits. (N.K.). 


24298 (LA-11857-C. pp. 353-360) Three dimensional 
TOSCA calculations on the TRIUMF second arm spectrometer 
magnet. Lobb, D.E. (Univ. of Victoria, British Columbia (Canada)). 
Los Alamos National Lab.. NM (USA). Jul 1990. (CONF-900163-: 
Conference on computer codes and the linear accelerator commu- 
nity, Los Alamos, NM (USA), 22-25 Jan 1990). In Proceedings of 
the conference on computer codes and the linear accelerator com- 
munity. 531p. Source: NTIS, PC A22/MF A01. 

The design of the TRIUMF Clamshell Second Arm Spectrometer 
Magnet (SASP) and the associated field clamps have been re- 
ported. Since this magnet cannot be well approximated by two 
dimensional models due to the greatly different median plane (y = 
0) cross sectional area of the two yoke spacers and due to the cur- 
vature of pole edges at the beam entrance and exit, three 
dimensional calculations are needed. The programs SCARPIA- 
TOSCA-OPERA(1) have been used to calculate the three 
dimensional fields produced by a clamshell dipole magnet. Results 
are presented for models of the complete magnet, for models of 
the entrance and exit regions and for models of the entrance and 
exit regions including field clamps. 


24299 (LA-12073-MS) Long-range alpha detectors. Ed- 
wards, G. (ed.); MacArthur, D.W.; Allander, K.S. Los Alamos 
National Lab., NM (USA). Jul 1991. 27p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91014023. Source: OSTI; NTIS; GPO Dep. 

Historically, alpha-particle and alpha-contamination detectors 
have been limited by the very short range of alpha particles in air 
and by relatively poor sensitivity, even if the particles are inter- 
cepted. Alpha detectors have had to be operated in a vacuum or in 
close proximity to the source is reasonable efficiency is desired. In 
particular, monitoring for alpha contamination on objects, persons, 
or surfaces leaving potentially contaminated areas depends greatly 
on the shape of the item being monitored, the persistence of the 
person doing the monitoring, and the characteristics of the monitor- 
ing instrument. In this report, | document initial tests of a new 
long-range alpha detector. The charges generated by the interac- 
tion of alpha particles with air can be transported over significant 
distances (several meters) in a moving current of air generated by 
a small fan. An ion chamber located in front of the fan measures 
the current carried by the moving ions, and hence detects the al- 
pha decays. 2 refs., 28 figs., 5 tabs. 


24300 (LA-12123-MS) Mechanical construction techniques 
for assembling wire chambers. MacArthur, D.W. Los Alamos Na- 
tional Lab., NM (USA). Jul 1991. 33p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91014082. Source: OSTI; NTIS; GPO Dep. 

This report is composed of the results of many experiments with 
multi-wire proportional chambers (MWPCs), particularly those built 
within N-2. All of the assembly construction techniques | discuss 
have been experimentally evaluated and found to be useful. 
Although most of these techniques were developed to answer spe- 
cific problems with the N-2 chamber, many of them are equally 
applicable to similar designs. This text is intended for the individual 
who is troubleshooting actual chambers; | have included some 
MWPC design information and some detector comparisons, but 
neither of these is covered in detail here. 15 refs., 25 figs., 3 tabs. 


24301 (LA-UR-91-1684) New techniques in neutron data 
measurements above 30 MeV. Lisowski, P.W.; Haight, R.C. Los 
Alamos National Lab., NM (USA). [1991]. 6p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910503—21: International conference on nuclear data for 
science and technology, Juelich (Germany, F.R.), 13-17 May 1991). 
Order Number DE91013690. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent developments in experimental facilities have enabled 
new techniques for measurements of neutron interactions above 30 
MeV. Foremost is the development of both monoenergetic and con- 
tinuous neutron sources using accelerators in the medium energy 
region between 100 and 800 MeV. Measurements of the reaction 
products have been advanced by the continuous improvement in 





detector systems, electronics and computers. Corresponding devel- 
opments in particle transport codes and in the theory of nuclear 
reactions at these energies have allowed more precise design of 
neutron sources, experimental shielding and detector response. As 
a result of these improvements, many new measurements are pos- 
sible and the data base in this energy range is expanding quickly. 


24302 (LA-UR-91-1700) MACS, the manipulation and colli- 
mation system on the NPD at LANSCE. Bourke, M.A.M.; 
Goldstone, J.A.; Lovell, K.J. Los Alamos National Lab., NM (USA). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (USA) DOE 
Contract W-7405-ENG-36. (CONF-9103130—4: North Atlantic 
Treaty Organization (NATO) advanced research workshop on mea- 
surement of residual stress and applied stress using neutron 
diffraction, Oxford (UK), 18-22 Mar 1991). Order Number 
DE91013685. Source: OSTI; NTIS; INIS; GPO Dep. 

The practical problems associated with beam collimation and 
specimen manipulation at a pulsed neutron source are identical to 
those on a steady state source. However extra constraints result 
from the limited space available and from the time of flight analysis 
of the diffracted neutrons. A manipulation and collimation system 
(MACS) has been designed for the neutron powder diffractometer 
(NPD) at the Los Alamos spallation neutron source (LANSCE). It 
provides specimen motion and aperture positioning with accuracies 
of better than 0.1mm and is constructed as a rigid unit. For flat 
sided specimens sampling volumes less than 30 mm® have been 
obtained demonstrating the viability of making spatially resolved 
strain measurements at a pulsed neutron source. 3 figs. 


24303 (LBL—29272) Long-wavelength germanium photode- 
tectors by ion implantation. Wu, |.C.; Beeman, J.W.; Luke, P.N.; 
Hansen, W.L.; Haller, E.E. Lawrence Berkeley Lab., CA (USA). 
Nov 1990. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO3-76SF00098. (CONF-901105—127: Fall meet- 
ing of the Materials Research Society (MRS), Boston, MA (USA), 
24 Nov - 1 dec 1990). Order Number DE91013848. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Extrinsic far-intrared photoconductivity in thin high-purity germa- 
nium wafers implanted with multiple-energy boron ions has been 
investigated. Initial results from Fourier transform spectrome- 
ter(FTS) measurements have demonstrated that photodetectors 
fabricated from this material have an extended long-wavelength 
threshokd near 192m. Due to the high-purity substrate, the ability 
to block the hopping conduction in the implanted |R-active layer 
yields dark currents of less than 100 electrons/sec at temperatures 
below 1.3 K under an operating bias of up to 70 mV. Optimum 
peak responsivity and noise equivalent power (NEP) for these sen- 
sitive detectors are 0.9 A/W and 5 x 10-'© W/Hz'/? at 99 um, 
respectively. The dependence of the performance of devices on 
the residual donor concentration in the implanted layer will be dis- 
cussed. 12 refs., 4 figs. 


24304 (LIYaF-1562) Detector system for the SFINKS type 
high-resolution diftractometers. Kudryashev, V.A. (and others); 
Bulkin, A.P.; Muratov, V.G. AN SSSR, Leningrad (USSR). Inst. 
Yadernoj Fiziki. 1989. 26p. (In Russian). Order Number 
DE91635870. Source: OSTI; NTIS (US Sales Only); INIS. 

The expression for the relative resolution of the neutron time-of- 
flight diffractometer is considered. The time and geometrical 
components of the relative resolution are discussed. The equation 
for the time focusing of neutrons on a detector is presented. This 
time focusing makes it possible to significantly increase the receiv- 
ing aperture of the detector system with the resolution being kept 
high. Also are presented the calculated characteristics of the 
SFINKS-IBR high-resolution diffractometer to be installed at the 
pulsed IBR-2 reactor. 22 refs.; 10 figs.; 7 tabs. 


24305 (NIIYaF-MGU-89-42-119) Methodical problems of 
high-energy cosmic radiation study at the KOSMOS-1543 and 
KOSMOS-1713 satellites with the SOKOL device. Part 3: Defi- 
nition of particle charge and detection efficiency. Protons and 
He nuclei. Ivanenko, I|.P. (and others); Rapoport, 1.D.; 
Shestoperov, V.Ya. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1989. 28p. 
(In Russian). Order Number DE91639513. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Particle charge detector and equipment using and relating to 
charge detection methodical problems of reconstruction of detected 
events geometry, proton and nuclei selection criteria not by indica- 
tions of two charge detectors, rerrors due to nuclear interaction of 
partiles and also backward current of secondary particles from ion- 
ization calorimeter are considered. 6 refs.; 11 figs.; 6 tabs. 


24306 (OH-85-238-K) Determination of gross gamma and 
gross beta activities in liquid effluent samples. Phase |. Curtis, 
K.E.; Sood, S.P. Ontario Hydro, Toronto. ON (Canada). Research 
Center. Aug 1985. 24p. Order Number DE91639443. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Several inadequacies in the presently used procedures for gross 
gamma and gross beta measurements in aqueous wastes have 
been identified. Both the presence of suspended particulate activity 
and the use of cesium-137 as a calibration standard can cause 
gross gamma measurements to overestimate the actual activity in 
the sample. At the same time, sample preparation for the determi- 
nation of gross beta activities causes large losses of radioiodine 
before the measurement step and the presence of solid material 
can cause a serious decrease in the beta counting efficiency. A 
combination of these errors could result in large discrepancies be- 
tween the results obtained by the two measurement methods. 
Improved procedures are required to overcome these problems. 


24307 (SAND—90-2852C) Error analysis of an underdeter- 
mined, spectral untold problem as applied to an x-ray 
absorption spectrometer. Fehi, D.L. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 12p.. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910640-3: 8. IEEE pulsed power conference, San Diego, CA 
(USA), 17-19 Jun 1991). Order Number DE91013508. Source: 
OSTI; NTIS; GPO Dep. 

Flash x-ray sources at Sandia National Laboratories routinely test 
the hardness of electronic components to simulated threat spectra. 
While it is traditional to calculate the x-ray spectra produced in a 
given exposure from measurements of free-field dose, current, and 
voltage, these experimental quantities may not be accurately 
known for some source geometries. It is appropriate, therefore, to 
include a direct measurement of the x-ray spectrum for such tests. 
Random error propagation and untold accuracy have been studied 
for the spectral unfold method used in the x-ray absorption spec- 
trometer reported by Carlson. This system of 13 measurements 
and 30 spectral bins (0.01 — 8 MeV) is underdetermined; a trial 
spectrum prevents unphysical solutions. Accuracy of the unfold 
was tested with simulated data from known spectra; the unfolds 
agreed with the known spectra to better than 10%, between 0.05 
MeV and near the endpoints. Error propagation was studied by 
perturbing the input data randomly and unfolding the resulting data 
sets. In each unfold energy bin the standard deviation was taken 
as the propagated error. Above 0.05 MeV the unfold roughly dou- 
bled the input errors. The trail spectrum affects the unfold accuracy 
more strongly than the propagated errors. 11 refs., 10 figs. 


24308 (SSCL-390) Document format considerations for a 
document tracking and storage system. Wells, N.E.; Chow, |.; 
Johnson, L.D. Superconducting Super Collider Lab., Dallas, TX 
(USA). Mar 1991. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-89ER40486 ;W-31109-ENG-38. 
(CONF-910340-36: 3. annual international industrial symposium 
on the super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). 
Order Number DE91013402. Source: OSTI; NTIS; INIS; GPO Dep. 

The design and development of the detectors for the Supercon- 
ducting Super Collider Laboratory (SSCL) will be facilitated by a 
central system to track and store the design documents and draw- 
ings. Collaborators and SSCL personnel need a single system that 
they can access from a terminal on their desks and use to locate 
and view the latest version of a document. The SSCL Physics 
Research Division has developed a prototype system to track doc- 
uments and drawings and to make them accessible via local and 
wide-area networks. The prototype is being used to refine the re- 
quirements and to develop the procedures for a larger system that 
will be acquired later. The format for storing documents is a major 
challenge because there is no interoperable standard. This paper 
discusses the system requirements and architecture, and present 
results of research on standards for storing documents. 
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4402 Radiation Eftects on Instrument Components, Instruments, or Electronic 


4402 Radiation Effects on Instrument Components, 
instruments, or Electronic Systems 


Refer also to citation(s) 24039, 24186 


24309 (CEA-CONF-10492) Silicon on insulator for ultra- 
hard applications assets, liabilities and endeavours tor CEA 
technologies. Leray, J.L. (CEA Centre d’Etudes de Bruyeres-le- 
Chatel, 91 (FR)): Auberton-Herve, A.J.; Dupont-Nivet, E.: Garie, T.; 
Giffard, B.: Martin, J.L.: Montaron, J.: Pere, J.F.; Tissot, A.: Truche, 
R. CEA Centre d’Etudes de Bruyeres-le-Chatel, 91 (France). 1990. 
5p. (CONF-9010380-: European Committee for Future Accelera- 
tors, Aachen, DE (USA), 4-5 Oct 1990). Order Number 
DE91797291. Source: OSTI; NTIS (US Sales Only). 

Hardened Silicon On Insulator technologies have been initially 
developed for the space or military purposes only. As a result, a 
large stream of studies have been proceeded since the first 
radiation-induced failure in Telstar communication satellite (1962). 
A considerable knowledge and practice has been accumulated 
since then. Recently, the studies lead at CEA have exhibited an 
extra-high hardness behaviour in one of the most questionable va- 
riety of integrated technology: the CMOS on Insulator (S.1.M.O.X. 
type). Other studies are relevant to linear functions. Junction FET 
and Super-Beta transistors have been developed. 


24310 (IAE—4895-4) On a possibility of visualization of ob- 
jects located in the field of strong ionizing radiation. Anashin, 
A.M.; Tarabrin, Yu.A.; Pfafrods, D.O. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 27p. (in Russian). Order Number 
DE91635904. Source: OSTI; NTIS (US Sales Only); INIS. 

The applicability of regular fiber bundles to image transmission 
from areas inaccessible for radiation reasons is considered. 
Monofilaments of the quartz-polymer type were tested for radiation 
resistance and stability. It is shown that regular bundles arranged 
from such light guides can be useful for optical image transmission 
to distances of tens of meters. 5 refs.; 14 figs.; 2 tabs. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 24461 


4405 Thermal Instrumentation 
Refer also to citation(s) 24449 


24311 (DOE/ID/12875—1) Development and evaluation of a 
Workpiece Temperature Analyzer for industrial furnaces: Steel 
industry survey and furnace selection: Task 1, Survey report. 
Witt, M.A. Babcock and Wilcox Co., Alliance, OH (USA). Research 
Center. Feb 1990. 53p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FC07-891D12875. Order Number 
DE91013138. Source: OSTI; NTIS; GPO Dep. 

This report explores the advantages of the proposed Workpiece 
Temperature Analyzer (WPTA) in non-contact measurement of the 
internal temperature of hot stee!. The technical origin for the WPTA 
is in ultrasonic thermometry. The cumulative advantages of the 
WPTA in contrast with existing technology, thermocouples, pyrome- 
ters and mathematical modelling, is that (1) it will provide true 
internal temperature, (2) the measurement requires no contact with 
the workpiece, and (3) the approximate payback for applications 
we have studied is one year or less, except for small batch reheat 
furnaces that process less than 11% of US raw steel production. 
After review of potential WPTA applications, detailed economic and 
noneconomic benefit analyses were made for reheat furnaces and 
continuous casters. In reheat furnaces, the required measurement 
is that of the internal temperature of a solid workpiece in the fur- 
nace. Virtually all raw steel must be reheated. The significant 
measurement in a continuous caster is the solidification front of the 
molten steel. Here the measurement becomes more complex be- 
cause of the phase changes. For both applications, the primary 
advantage was perceived to be quality, which in turn would enable 
US stee] manutacturers to achieve a stronger competitive position 
in workd markets. 25 refs., 10 figs., 10 tabs. 
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24312 (DOE/ID/12875-2) Development and evaluation of a 
Workpiece Temperature Analyzer for industrial furnaces: Con- 
cept development and technical evaluation: Task 3, Technical 
summary. Roman, G.W.; Berthold, J.W. Babcock and Wilcox Co., 
Alliance, OH (USA). Research Center. Sep 1990. 74p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FC07- 
891D12875. Order Number DE91013285. Source: OSTI; NTIS; 
GPO Dep. 

The Babcock & Wilcox Company (B&W) was contracted by the 
United States Department of Energy (DOE) to perform Phase 1 of 
a Research & Development (R&D) program on a Workpiece Tem- 
perature Analyzer (WPTA) System for Industrial Furnaces. The 
objective of the Phase 1 effort was to develop, evaluate and rec- 
ommend concepts for measuring the internal temperature of steel 
workpieces undergoing processing within an industrial furnace. In 
addition, the Phase 1 effort was to determine the economic bene- 
fits which would be derived from such a system and the steel 
industry's interest in the commercial availability of a WPTA. This 
initial Phase 1 effort then could be used to determine the desirabil- 
ity of pursuing this concept through Phase 2 development and 
laboratory testing, and Phase 3 prototype construction and field 
testing. This phased approach allows GO/NO/GO decisions to be 
made at each step along the way and assures optimum use of 
available funds. The end goal of the entire program is the develop- 
ment of a commercial product whose use would result in a 
significant monetary benefit to the industry in terms of cost savings 
resulting from reduced energy use, reduced material loss, reduced 
manhours per ton of finished product and potentially other benefits 
such as improved product quality. 37 rets., 27 figs., 5 tabs. 


24313 (DOE/ID/12875-3) Development and evaiuation of a 
Workpiece Temperature Analyzer tor industrial turnaces: Final 
report. Roman, G.W.; Berthold, J.W. Babcock and Wilcox Co., Al- 
liance, OH (USA). Research Center. Apr 1991. 76p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FC07-891D12875. 
Order Number DE91013139. Source: OSTI; NTIS; GPO Dep. 

The purpose of this study was to explore the advantages of an 
advanced technology workpiece temperature analyzer (WPTA) and 
to identify a suitable furnace application where the device could be 
tested. A review of the industry was conducted in order to identity 
dominant steel making applications and to profile future industry 
advances in manufacturing and sensor technology. The two steel 
making operations with the most potential to benefit from use of a 
WPTA were the reheat furnace and continuous caster operations. 
Economic and other analyses were performed for these two opera- 
tions to identify the benefits to be gained by use of a WPTA and 
the nominal payback period for the investment. This paper contains 
the proof-of-concept test plan Johns Hopkins University test report 
Fabry-Perot interferometer sensitivity test results and a consulant 
report on attenuation effect alloy 8620 metallurgical properties. 
Also, acoustic attenuation in steel at elevated temperatures and 
laser safety white paper are discussed. 


24314 (UCRL-JC—104637) Buried object remote detection 
technology for law enforcement. Del Grande, N.K.; Clark, G.A.; 
Durbin, P.F.; Fields, D.J.; Hernandez, J.E.; Sherwood, R.J. 
Lawrence Livermore National Lab., CA (USA). Mar 1991. 18p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910450-13: SPIE international symposium 
on optical engineering and photonics in aerospace sensing, Or- 
lando, FL (USA), 1-5 Apr 1991). Order Number DE91013587. 
Source: OSTI; NTIS; GPO Dep. 

We have developed a precise airborne temperature-sensing 
technology to detect buried objects for use by law enforcement. 
Demonstrations have imaged the sites of buried foundations, walls 
and trenches; mapped underground waterways and aquifers; and 
been used to locate underground military objects. Our patented 
methodology is incorporated in a commercially available, high 
signai-to-noise, dual-band infrared scanner with real-time, 12-bit 
digital image processing software and display. Our method creates 
color-coded images based on surface temperature variations of 0.2 
°C. Unlike other less-sensitive methods, it maps true (corrected) 
temperatures by removing the (decoupled) surface emissivity mask 
equivalent to 1°C or 2°C; this mask hinders interpretation of ap- 
parent (blackbody) temperatures. Once removed, were are able to 





identify surface temperature patterns from small diffusivity changes 
at buried object sites which heat and cool differently from their sur- 
roundings. Objects made of different materials and buried at 
different depths are identified by their unique spectra, spatial, ther- 
mal, temporal, emissivity and diffusivity signatures. We have 
successfully located the sites of buried (inert) simulated land mines 
0.1 to 0.2 m deep; sod-covered rock pathways alongside dry 
ditches, deeper than 0.2 m; pavement covered burial trenches and 
cemetery structures as deep as 0.8 m; and aquifers more than 6 m 
and less 60 m deep. Our technology could be adapted for drug in- 
terdiction and pollution control. 16 refs., 14 figs. 


4406 Optical Instrumentation 
Refer also to citation(s) 23332, 23842, 24624, 25188 


24315 (BARC-1511) Wavelengthmeter. Thattey, SS. 
(Bhabha Atomic Research Centre, Bombay (india). Multi Disci- 
plinary Research Section); Dongare, A.S.; Dasgupta, K.; Nair, L.G.; 
More, S.R. Bhabha Atomic Research Centre, Bombay (India). 
1990. 45p. Order Number DE91635889. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report first reviews, various wavelengthmeters. Then a de- 
tailed information is given about the differential wavelengthmeter 
developed by authors, with a discussion of the principle of opera- 
tion, algorithm used for the wavelength measurements, optics and 
electronics used for the system. A detailed error analysis is also 
given. The system is tested to have an accuracy of 2 to 4 parts in 
10°. (author). 40 refs., 11 figs. 


24316 (ETDE-IT-91-30) Fast two-dimensional CCD sensor 
for spectroscopic analysis of plasma. Perini, U.; Paganini, E.; 
Bargigia, A.; Tondello, G. Centro Informazioni Studi Esperienze 
(CISE), Milan (Italy); Padua Univ. (Italy). 1990. 10p. (In Italian). Or- 
der Number DE91790803. Source: OSTI; NTIS (US Sales Only). 

Spectroscopic diagnostics of fast evolving events, like arc or 
spark discharges, requires the analysis of the light emitted by the 
plasma with simultaneous spectral, spatial and time resolution. The 
first two requirements could be fulfilled by imaging the discharge 
onto the entrance slit of a stigmatic spectrograph using a spectro- 
scopic type charge-coupled device (CCD) detector. However in 
general, CCD detectors of the latter type are inherently low speed 
detectors. The purpose of the work is the development of a spec- 
troscopic system capable of fulfilling all the previous requirements. 
This effort is directed towards a complete diagnostic analysis of 
high voltage circuit breakers. 


24317 (FASAC-TAR-91014041) Soviet optical processing 
research. VanderLugt, A.; Attard, A.E.; Cronin-Golomb, M.; 
Hartman, R.L.; Lee, J.N.; Morris, G.M.; Rhodes, W.T. Science Ap- 
plications International Corp., McLean, VA (USA). Apr 1991. 219p. 
Sponsored by USDOE, Washington, DC (USA). Source: OSTI; Sci- 
ence Applications international Corp., 1710 Goodridge Drive, P.O. 
Box 1303, McLean, VA 22102. 

Optical processing techniques are used to transform, manipulate, 
or transmit information. The Soviet Union has vigorously pursued 
optical processing since the 1960s. This report summarizes Soviet 
capabilities in hardware, particularly in materials and devices, as 
well as their capability in applications such as image processing 
and signal processing/computing. Soviet work in optical signal pro- 
cessing may be characterized as follows: good in terms of 
fundamental science of materials; capable of producing good mate- 
rials (often on a par with the West); curious lack of activity with 
ferroelectric liquid crystals; unique capability in biochrome materi- 
als; good capabilities in waveguide devices; good research on 
spatial light modulators using electro-optic materials; lacking in fab- 
rication techniques for devices; good in terms of statistical analysis 
of expected system performance; lacking in microelectronic support 
capabilities; and general lack of innovation for new signal process- 
ing architectures. 400 refs., 14 figs., 7 tabs. 


24318 (IC-90/358) The techniques of optical fibre mee- 
surements: An overall description. Liu Zhenyuan. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 16p. Order 
Number DE91635892. Source: OSTI; NTIS (US Sales Only); INIS. 
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In this paper some advanced methods of measurement in the 
field of optical fibre measurement techniques are briefly described. 
They are used in measuring optical characteristics, geometrical 
characteristics and optical transmission characteristics of optical 
fibres. The standard methods recommended by CCITT are dis- 
cussed as the main parts. (author). 13 refs, 8 figs, 2 tabs. 


24319 (ITEF—151-87) Fast-response laser for holography. 
Mel'nichenko, |.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki. 1987. 16p. (In Russian). Order Number 
DE91635893. Source: OSTI; NTIS (US Sales Only); INIS. 

Yttrium monoaluminate-base fast-response powerful laser used 
as a source of visible coherent radiation in holographic studies of 
quick phenomena is developed. 10 refs.; 3 figs.; 1 tab. 


24320 (LAMP-90/8) Principles of optical fibre communica- 
tion techniques: Noncoherent and coherent. LAMP series report 
(Laser, Atomic and Molecular Physics). Jain, V.K. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 31p. Order 
Number DE91633842. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper a brief historical description of optical fibre commu- 
nication system (OFCS) has been presented and the main 
characteristics of the basic components used in it are summarized. 
Introduction of noncoherent and coherent (homodyne and hetero- 
dyne) system is given. In coherent OFCS, source linewidth 
requirement, phase and polarization - diversity and combined 
phase and polarization - diversity receivers are described. (author). 
16 refs, 8 figs, 1 tab. 


24321 (LA-UR-91-1973) VISAR: Line-imaging interferome- 
ter. Hemsing, W.F.; Mathews, A.R.; Warnes, R.H.; George, M.J.; 
Whittemore, G.R. Los Alamos National Lab., NM (USA). [1991]. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9107105-39: 1991 American Physical 
Society (APS) conference on shock compression of condensed 
matter, Williamsburg, VA (United States), 17-20 Jul 1991). Order 
Number DE91014749. Source: OSTI; NTIS; GPO Dep. 

A line-imaging Velocity Interferometer System for Any Reflector 
(VISAR) was applied to measure velocity across the diameter of a 
metal plate explosively accelerated to 5.5 km/s. Amplified, single- 
frequency laser light was focused to illuminate a line on the metal 
surface. The line’s image was focused through the interferometer 
to a streak camera that swept in time and recorded directly on film. 
During the experiment, the Doppler-shift caused motion of the in- 
terference fringes. Analysis of the digitized film record yielded a 
continuum of time-resolved velocity histories. Velocity gradients 
across the plate that first swept radially inward, then reflected out- 
ward, were clearly measured. Increased power provided by the 
laser amplifier greatly improved the signal-to-noise ratio compared 
to our previous line VISAR experiments. 5 refs., 8 figs. 


24322 (LA-UR-91-2020) Fullfield Fabry-Perot interterome- 
ter. Mathews, A.R.; Boat, R.M.; Hemsing, W.F.; Warnes, R.H.; 
Whittemore, G.R. Los Alamos National Lab., NM (USA). [1991]. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9107105-42: 1991 American Physical 
Society (APS) conference on shock ession of condensed 
matter, Williamsburg, VA (United States), 17-20 Jul 1991). Order 
Number DE91014610. Source: OSTI; NTIS; GPO Dep. 

This paper describes the use of a Fabry-Perot interferometer for 
simultaneously measuring velocity at many points on the surface of 
a shock-loaded solid. The method is based upon work reported by 
S. Gidon and G. Behar in 1986, but the data analysis has been im- 
proved by the application of image-processing techniques. Light 
from a pulsed single-frequency laser is focused onto a moving tar- 
get and the returned Doppler-shifted image passed through a 
Fabry-Perot interferometer. Output of the interferometer is a set of 
fringes that are formed for specific combinations of wavelength and 
light angle. These fringes are recorded on film for subsequent 
analysis. Fringe position determines the velocity for each point on 
the target that forms a fringe. A method for determining the velocity 
as a function of both position and time will also be discussed. 5 
refs., 6 figs. 
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4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 24400 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 22561, 23396, 23571, 23792, 23793, 
23824, 23825, 24112, 25501 


24323 (BDX-613-3962) Investigation of ultrasonic evalue- 
tion of solid-state metal bond: Final report. Robinson, F.L. 
Allied-Signal Aerospace Co., Kansas City, MO (USA). Kansas City 
Div. Jun 1991. 16p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00613. Order Number 
DE91014996. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project was to determine whether ultrasonic 
examination would be useful in evaluating solid-state bonds in 
selected test assemblies. Useful information which might be obtain- 
able by ultrasonic methods includes detection of bond line defects, 
detection of mismatch at the hidden surface of the bond, and eval- 
uation of microstructural changes which may correlate with bond 
strength. 3 refs., 6 figs. 


24324 (IAE—4807-14) Sixteen-channe! digital recording sys- 
tem for studying solid body properties in strong pulsed 
magnetic fields. Meleshko, E.A.; Morozov, A.G.; Olejnik, S.V.; Os- 
tashev, |.E.; Palkin, Yu.Yu.; Kotov, M.A. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 17p. (in Russian). Order Number 
DE91635890. Source: OST!; NTIS (US Sales Only); INIS. 

Problems of construction of multichannel high-efficient systems 
for a digital recording of parameters and form of single and rarely 
repetitive pulsed signals are considered. The 16-channel system 
with sequential commutation of information channels to the input of 
one fast-response analog-to-digital converter which is based on the 
use of the developed analog signal commutator with appropriate 
fast-response is described. The developed system is designed to 
carry out experiments on studying properties of materials in strong 
pulsed magnetic fields. Universality of the construction allows one 
to use the system in other fields of experimental physics. 5 refs.; 8 
figs. 


24325 (JINR-R-10-89-546) The apparatus complex for the 
acoustic-emission diagnostics. Minashkin, V.F. Joint Inst. for Nu- 
clear Research, Dubna (USSR). 1989. 8p. (In Russian). Order 
Number DE91639557. Source: OST!; NTIS (US Sales Only); INIS. 

The apparatus complex and the elaborated blocks description of 
16-channel system with consecutive polling of AE diagnostic chan- 
nels in the CAMAC standard is given here. The AE system has 3 
operation regimes: the events quantity and oscillation during mea- 
surement in a time unit, the event duration and oscillation quantity 
measurement in this used. The information is transported to the 
curve plotter with the help of special create controller. The appara- 
tus volume is one CAMAC create. 9 refs.; 8 figs. 


24326 (JINR-R—10-89-623) Automated monitoring and mee- 
surement system of the LIDIA mass spectrometer. Gorshkov, 
V.A.; Rodin, A.M.; Sidorchuk, S.I.; Timakov, V.A.; Chelnokov, L.P. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions. 1989. 8p. (in Russian). Order Number DE91635895. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

A monitoring and measurement system for the LIDIA mass- 
spectrometer is presented. Electronic circuit designed on the base 
of CAMAC units and personal computer Pravetz 16 is presented. It 
controls eight magnets and magnetic lenses, timing work of two 
lasers, two systems of shift of targets, measuring mass spectra 
performed in the current mode and in the mode of single ion count. 
Software permitting research of characteristics of the mass- 
spectrometer and measure and analysis of mass spectra are 
described. 18 refs.; 1 fig. 


24327 (JINR-R—10-89-878) Digital CAMAC modules: Issue 
17. Georgiev, A. (and others); Zhuravlev, N.|.; Zernov, A.V. Joint 
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Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 18p. (In Russian). Order Number DE91639559. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Data sheets and block diagrams of new 6 CAMAC modules are 
presented. These consist of a really output register, a serial 
CAMAC-CAMAC link module, a multichannel analyzer controller, 
an analyzer's RAM, a storage device and a PROM programmer. 
16 refs.; 6 figs.; 1 tab. 


24328 (JINR-R-10-90-266) CAMAC fast units (issue 3). Val- 
uev, Yu.M.: Grebenyuk, V.M.; Selikov, A.V. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1990. 20p. 
(In Russian). Order Number DE91639560. Source: OSTI; NTIS 
(US Sales Only); INIS. 

8 new blocks are briefly described. They are designed for build- 
ing up trigger circuits as parts of electronic equipment of 
experimental facilities, and for testing and calibration of the equip- 
ment at workstations of designers. Technical characteristics of the 
blocks are presented. 6 refs.; 17 figs.; 1 tab. 


24329 (JINR-R-13-89-733) Q-meter with digital register. 
Kiselev, Yu.F. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems); Sirunyan, A.M.; Stepanyan, S.S. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 10p. (In Russian). Order Number DE91639561. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Prib. Tekh. Ehksp. 

A device to measure nuclear polarization of targets is described. 
The device consists of a Q-meter with the automatic phase-lock 
control for the receiving circuit and a register for sampling the 
analogue signal and transferring it to the computer through the CA- 
MAC dataway. The analytic expressions for correction of NMR 
spectra to non-linearity are given and circuits of practically most 
complex units of the device are presented. The Q-meter ensures 
the +-1% accuracy of measurements in the frequency sweep range 
of 430 kHz. 7 refs.; 7 figs. 


24330 (LA-UR-91-1764) Transportable GC/ion trap mass 
spectrometry for trace field analysis of organic compounds. 
Leibman, C.P.; Dogruel, D.; Vanderveer, E.P. Los Alamos National 
Lab., NM (USA). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910278-8: 2. 
international symposium on field screening methods for hazardous 
wastes and toxic chemicals, Las Vegas, NV (USA), 12-14 Feb 
1991). Order Number DE91013380. Source: OSTI; NTIS; GPO 
Dep. 

A transportable purge and trap/GC/MS based on the Finnigan 
lon Trap Detector (ITD) has been developed at Los Alamos Na- 
tional Laboratory for the identification and quantification of volatile 
organic compounds present at chemical waste sites. This instru- 
mentation is being evaluated for use to support environmental 
surveillance and the characterization/clean-up of hazardous waste 
sites. A custom purge and trap/GC sampling system was 
integrated with a modified ITD to achieve instrument operation con- 
sistent with field activities. The sampling system is controlled by an 
ancillary microprocessor designed at Los Alamos National Labora- 
tory. The instrument is extensively automated and can be operated 
with minimal training. Instrument operation transparent to the field 
user has been achieved by integrating sampling system control 
software with the operating software of the ITD. 3 refs., 7 figs. 


24331 (LBL-30549) Advancing conventional high- 
resolution electron microscopy. Gronsky, R. Lawrence Berkeley 
Lab., CA (USA). Mar 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
910870-15: 49. Electron Microscopy Society of America (EMSA) 
annual meeting, San Jose, CA (USA), 4-9 Aug 1991). Order Num- 
ber DE91013773. Source: OSTI; NTIS; GPO Dep. 

Due to the exceptional performance of most modern commercial 
transmission electron microscopes, the achievement of phase- 
contrast imaging resolution in the sub-2A range is today a routine 
exercise, provided the samples are compliant. Nonetheless, there 
remains room for improvement, and the purpose of this manuscript 
is to highlight procedures that might be employed by the practicing 
microscopist for advancing conventional high resolution electron 
microscopy. 4 refs., 2 figs. 
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24332 (PNL-SA-19175) lon transmission studies of 
mulitple-sector isotope-ratio mass spectrometers. Stoffels, J.J. 
(Pacific Northwest Lab., Richland, WA (USA)); Laue, H.J. Pacific 
Northwest Lab., Richland, WA (USA). May 1991. 36p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC06- 
76RL01830. (CONF-9105216—-1: Symposium on inorganic mass 
spectrometry, Durango, CO (United States), 7-9 May 1991). Order 
Number DE91014253. Source: OSTI; NTIS; INIS; GPO Dep. 

Theoretical and experimental studies were conducted to deter- 
mine the ion transmission efficiency of multiple-sector isotope-ratio 
mass spectrometers with tandem magnets of normal geometry. 
The computer program GIOS (General lon Optical Systems) was 
used to perform theoretical calculations of focusing properties and 
ion transmission efficiency. Actual transmission through multiple- 
sector instruments was determined from measurements of the ion 
beam vertical profile at the focus of each sector. Transmission was 
found to be strongly dependent on source filament geometry. The 
studies also determined a way to significantly increase ion 
transmission without changing the basic geometry of existing in- 
struments. A cylindrical einzel lens located near the focus between 
the magnets provides vertical focusing of the ion beam without per- 
turbing focal properties in the plane of mass dispersion. With a 
single V-filament ion source, a transmission increase from ~75% 
to ~100% was achieved. 19 refs., 17 figs., 2 tabs. 


24333 (SAND—90-3125C) A dihedral corner reflector model 
for full polarization calibration of RCS measurements. 
Sorensen, K.W. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 14p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-9106118—4: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) AP-S symposium, On- 
tario (Canada), 24-28 Jun 1991). Order Number DE91013572. 
Source: OSTI; NTIS; GPO Dep. 

While the backscattered field as a function of angular incidence 
of a plane wave for dihedral corner reflectors having right, acute, 
and obtuse angles has been studied extensively, it has generally 
been stated that the RCS of a 90° dihedral corner reflector ori- 
ented for maximum backscattered retum to a radar is given by the 
expression o = 87a*b?/\*. The intent of this paper is to present 
experimental results which demonstrate that not only does the 
RCS of a dihedral corner reflector oriented for maximum backscat- 
tered return differ significantly from this value, but that high range 
resolution measurements of the dihedral can serve to identify the 
dominant contributors to the backscattered field. Further, inclusion 
of these backscattered components in an analytical calculation will 
allow an accurate calibration model to be generated. 6 refs., 8 figs. 


24334 (SAND-—90-3172C) Pertormance of a polarization iso- 
lation enhancement method in the presence of errors. Brock, 
B.C. Sandia National Labs., Albuquerque, NM (USA). [1991]. 21p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9106118-3: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) AP-S symposium, Ontario 
(Canada), 24-28 Jun 1991). Order Number DE91013571. Source: 
OSTI; NTIS; GPO Dep. 

A radar measurement system designed to obtain complete 
backscattering polarization matrix data requires an antenna with 
feed structures which excite two orthogonal polarizations (or two 
orthogonally polarized antennas for quasi-backscatter measure- 
ment). Unfortunately, due to construction tolerances and the laws 
of electromagnetics, there will be coupling between the polarization 
excitation ports. The result is that the actual polarizations produced 
are really not orthogonal. However, it is possible to characterize 
the coupling in such a way that it can be cancelled to a degree 
through a calibration procedure. Such a procedure has been inde- 
pendently developed at the Sandia National Laboratories Antenna 
Development Division for a linearly polarized system. The primary 
focus of this paper is to examine the effect which measurement er- 
ror will exert on the successful application of that method. 4 refs., 
11 figs., 3 tabs. 


24335 (SAND-91-0318C) Portable, Reconfigurable Line 
Sensor (PRLS) tor rapid deployment applications. Christiansen, 
M.L. Sandia National Labs., Albuquerque, NM (USA). [1991]. 8p. 
Sponsored by Defense Nuclear Agency, Washington, DC (USA); 
Department of Defense, Washington, DC (USA). DOE Contract 


AC04-76DP00789. (CONF-9106198-1: 1991 American Defense 
Preparedness Association (ADPA) government-industry technical 
symposium on security technology, Norfolk, VA (USA), 11-13 Jun 
1991). Order Number DE91013577. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Sensors and security systems that can be rapidly deployed are 
being sought by many different military, government, and commer- 
cial organizations. The Portable, Reconfigurable Line Sensor 
(PRLS) is a rapidly-deployable, bistatic, pulse-Doppler radar sen- 
sor. The PRLS has been designed to protect high value assets on 
a temporary or semi-permanent basis and can be deployed to es- 
tablish a secure perimeter around an asset in approximately five 
minutes. The PRLS has many unique capabilities that are not 
presently available in commercial microwave sensor systems. 
Alignment of transmitter and receiver is not required, no offset dis- 
tance is required, and the units are self-protecting. The PRLS can 
operate on batteries or from ac power, and it includes an rf alarm 
data link to communicate intrusion alarms. These capabilities 
combine to make the PRLS very promising for use in rapid- 
deployment, high-security operations. 5 figs. 


24336 (SAND-91-0659C) On-line monitoring of volatile or- 
ganic species. Frye, G.C.; Martin, S.J. Sandia National Labs.., 
Albuquerque, NM (USA). [1990]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
901285-5: USAF/DOE workshop on solvent substitution, Phoenix, 
AZ (USA), Dec 1990). Order Number DE91014655. Source: OSTI; 
NTIS; GPO Dep. 

On-line chemical monitoring systems can help ensure safe, 
environmentally sound operation of industrial processes using haz- 
ardous chemicals. Using polymer-coated surface acoustic wave 
(SAW) sensors, we have demonstrated monitors that are capable 
of detecting dilute concentrations of volatile organic species. Using 
changes in both wave velocity and wave attenuation, the identity 
and concentration of an isolated chemical species can be deter- 
mined. A polysiloxane coating has been found to provide unique 
properties for monitoring chlorinated hydrocarbons (CHCs) such as 
trichioroethylene: good discrimination of CHCs from most other 
organic species, rapid and reversible sensor response, and low de- 
tection limits. Using this technology, a portable acoustic wave 
sensor (PAWS) system has been constructed. 7 refs., 4 figs. 
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Refer also to citation(s) 23178, 23463, 23828, 24670, 25505, 
25508, 25536 


24337 (ORNL-€6560) Functional description of the Airlift 
Deployment Analysis System (ADANS). Harrison, G. (Oak Ridge 
National Lab., TN (USA)); Southworth, F.; Sexton, A.; Hilliard, M.; 
Kraemer, R.; Russell, D.L.; Holcomb, M.; Wood, T.S.; Brenner, H.; 
Jacobi, J. Oak Ridge National Lab., TN (USA). May 1991. 234p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91014977. 
Source: OSTI; NTIS; GPO Dep. 

The Airlift Deployment Analysis System (ADANS) is an auto- 
mated system that will provide Headquarters Military Airlift 
Command (HQMAC) and the Numbered Air Forces (NAFs) with 
planning, scheduling, and analytical tools for peacetime and contin- 
gency airlift operations. ADANS will consist of an algorithms 
subsystem for airlift planning, scheduling, and analysis; a relational 
database management system (RDBMS); a user friendly front-end 
subsystem; and communications software. ADANS will be com- 
pleted by October 1992. It will be developed in three increments to 
provide an initial operating capability as quickly as possible. At the 
end of each increment, an operational airlift planning, scheduling, 
and analysis system will be installed. ADANS will provide auto- 
mated tools for MAC mission support allocation, airlift scheduling, 
load allocation, and analysis of the airlift system. The ADANS 
scheduling algorithms and database will operate on the Deploy- 
ment Flow Computer System (DFCS) at HQMAC, Scott Air Force 
Base. The DFCS will consist of Honeywell DPS 90/92 Tandem and 
Honeywell DPS 90/92 mainframe computers. User workstations will 
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interface with the DFCS through two local area networks, one clas- 
sified and one unclassified. The classified DFCS will be connected 
via a high-speed bus to HQMAC’s “System 1” computer, a node on 
the Worldwide Military Command and Control System Intercom- 
puter Network for communications with the Joint Deployment 
System and the Joint Operations Planning System. Systems cur- 
rently under development that will interface with ADANS include 
the Joint Operation Planning and Execution System and the Global 
Decision Support System (GDSS). MAC Command and Control In- 
formation Processing System data will be available through GDSS. 
This command and control information will be accessed by ADANS 
so that analysts will have data on resources used within MAC’s air- 
lift system during plan and schedule development. 80 figs., 8 tabs. 


24338 (PNL-SA-19431) An integrated approach to analyz- 
ing command and control. Broderson, R.L.; Tyler, K.K. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1991. 13p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9106230—1: 59. Military Opera- 
tions Research Society (MORS) symposium, West Point, NY 
(USA), 11-13 Jun 1991). Order Number DE91014446. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The US Army established the Army Tactical Command and Con- 
trol (ATCCS) Experimentation Site (AES) to provide a place where 
material and combat developers could experiment with command 
and control systems. The AES conducts fundamental research into 
command and controls issues using a number of methods, includ- 
ing large force-level experiments, laboratory experiments, and 
analysis. This paper is divided into two sections that expand upon 
two major ideas. The first provides an overview of research into 
the critical information requirements of an Army tactical comman- 
der, resulting from one of the large force-level experiments. The 
second section demonstrates how insights gained from this re- 
search were used to develop a discrete- event/discrete-process 
simulation of the tactical information carried within messages. This 
paper shows how the combined experimentaVanalytical method 
‘Offers the potential for new insights into the nature of Army com- 
mand and control. 6 figs., 3 tabs. 


24339 (UCRL-CR-105166-2) The effect of shower/bath fre- 
quency on the health and operational effectiveness of soldiers 
in a field setting: Progress report, November 1—December 31, 
1990. Hall, L.C.; Daniels, J.|. Lawrence Livermore National Lab., 
CA (USA). 31 Jan 1991. 20p. Sponsored by Department of De- 
fense, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91014132. Source: OSTI; NTIS; GPO Dep. 
Dermal disease can be a significant cause of morbidity among 
soldiers in a combat setting. For example, among American com- 
bat troops in Vietnam, disability from skin disease was one of the 
single most important medical causes of man-days lost from com- 
bat. Currently, the US Army makes shower or bath facilities 
available to soldiers in the field on a weekly basis. US Army after- 
action reports and anecdotal descriptions from the field indicate 
that this may not be an optimal regimen for the maintenance of 
persona} hygiene, especially with respect to diseases of the skin. 
Determination of the optimal frequency of showering or bathing for 
soldiers in an combat setting is complicated by the fact that sol- 
diers in the US Army may be involved in field exercises or combat 
in many different areas of the world with a variety of climatic condi- 
tions. Although certain aspects of the role of environmental factors 
in the incidence and severity of dermal disease have been docu- 
mented, the role of hygiene in the potential mitigation of these 
effects has not been evaluated. The present project entails a com- 
prehensive review and analysis of available literature in order to 
determine the health impact of shower/bath frequency for soldiers 
in a combat setting. An integral component of this work is an eval- 
uation of the impact of climate, and microclimate produced by 
clothing, on the type, frequency, and severity of skin disease. A 
separate but related area of interest involves evaluating whether 
the use of antimicrobial soaps or similar products minimize the 
incidence of skin infections by decreasing populations of disease- 
causing microorganisms on the skin. 13 refs., 2 figs., 2 tabs. 


24340 (UCRL-ID-107108) Segmented rod _ penetrators. 
Froeschner, K.E. Lawrence Livermore National Lab., CA (USA). 11 
Feb 1991. 12p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract W-7405-ENG-48. Order Number DE91015090. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The development of segmented rod penetrators and guns capa- 
ble of very high velocity leads to a need for reliable data on the 
performance of penetrators with low length to diameter ratios at 
high velocities. The data available in this regime are few, espe- 
cially for L/D < 1, and not very consistent where they exist, as 
discussed in more detail below. Therefore, we propose a series of 
experiments and calculations which are intended to resolve the ap- 
parent discrepancies in the existing data and to add to the body of 
experimental knowledge in this important regime. 8 refs. 
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24341 (DOE/EA-0507) Environmental assessment for the 
FAA explosive detection system independent validation and 
verification program. idaho National Engineering Lab., Idaho 
Falls, ID (USA); USDOE idaho Operations Office, Idaho Falis, ID 
(USA). May 1991. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91013190. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The urgent development, fabrication, and operation of advanced 
explosive detection systems are needed by the Federal Aviation 
Agency (FAA) to counteract potential terrorist threats. The Depart- 
ment of Energy (DOE) proposes to provide independent testing of 
such devices at the Idaho National Engineering Laboratory (INEL) 
to evaluate their effectiveness. Testing of explosive detection 
devices at the INEL would provide data from which explosive de- 
tection devices may be chosen for deployment by the FAA. The 
potential risks posed by the explosive handling and storage can be 
managed by safe administrative controls and proper training of 
personnel. The facility proposed for the action is in an isolated lo- 
cation and requires minimum renovations. Environmental impacts 
resulting from the proposed validation and verification tests would 
be minimal. 2 refs. 


24342 (LA-11931) Weathering of explosives tor twenty 
years. DuBois, F.W.; Baytos, J.F. Los Alamos National Lab., NM 
(USA). May 1991. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91015251. Source: OSTI; NTIS; GPO Dep. 

Twelve high-explosive materials were buried in soil and exposed 
to the elements to determine their rate of disappearance from the 
environment. Only those explosives that contained TNT, barium ni- 
trate, and boric acid disappeared at an environmentally significant 
rate. 3 refs., 5 figs., 1 tab. 


24343 (LA-UR-91-1730) Shock initiation of penteerythritol 
tetranitrate crystals: Steric effects due to plastic flow. Dick, 
J.J.; Garcia, E.; Shaw, D.C. Los Alamos National Lab., NM (USA). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9107105—-13: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91013389. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Complete results are presented of the analysis of steric hin- 
drance due to edge dislocation motion in the different crystal slip 
systems associated with different crystal orientations relative to the 
shock wave in pentaerythritol tetranitrate (PETN). A systematic 
search was done for close intermolecular atom-atom approaches 
during the shear displacement associated with motion of an edge 
dislocation. A graphical display of results is given. The number and 
severity of close approaches or contacts correlates well with the 
measured shock initiation sensitivity of (100), (101), (001), and 
(110) orientations of PETN single crystals. This forms the basis of 
a new model of shock initiation of detonation in homogeneous 
solids. 8 refs., 7 figs., 1 tab. 


24344 (LA-UR-91-1758) Shock initiation of pentaerythritol 
tetranitrate crystals: Optical absorption and emission studies. 
Mulford, R.N.; Dick, J.J.; Pettit, D.R. Los Alamos National Lab., NM 
(USA). [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract W-7405-ENG-36. (CONF-9107105-11: 1991 Ameri- 
can Physical Society (APS) conference on shock compression of 
condensed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91013381. Source: OSTI; NTIS; GPO Dep. 

Absorption and emission spectra of initiating crystals are ob- 
tained at two times during initiation, and a time-resolved record of 
integrated light is obtained during plane-wave shock initiation of 
single crystals of PETN at 4 GPa. Time-resolved photodiode 
records clearly show an induction time during which the crystal be- 
comes absorbing, a region of increasing emission with increasing 
shock travel time, and termination of emission by the returning rar- 
efaction. Evidence exists for emergence of a superdetonation wave 
at least 1.5-mm behind the shock front. Resolved spectroscopic 
records identify the absorbing region as shocked PETN, and sug- 
gest evolution of NO. and NO as part of the early chemistry in the 
initation. 9 refs., 3 figs. 


24345 (LA-UR-91-1789) A study of the impact of reaction 
rates on equation of state. Tang, P.K. Los Alamos National Lab., 
NM (USA). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-9107105—16: 1991 
American Physical Society (APS) conference on shock compres- 
sion of condensed matter, Williamsburg, VA (USA), 17-20 Jul 
1991). Order Number DE91013375. Source: OSTI; NTIS; GPO 
Dep. 

We present experimental evidence on high explosives pushing 
metal plates that shows the tendency of the equation of state be- 
having more energetically in the low-pressure region. We believe 
the deficiency in predicting low- and also high-pressure perfor- 
mance has a theoretical origin, and it is related to reaction rate. 
The reaction process with a slow stage generates a higher eftec- 
tive Chapman-Jouguet pressure. The development of an equation 
of state based on this information, using the classical detonation 
theory but without the consideration of the slow component in reac- 
tion, would produce a more energetic condition in the low-pressure 
region and a less powerful one in high pressure. We demonstrate 
how a polytropic gas equation of state is constructed and the prop- 
erties is possesses as mentioned. Finally, we show how the 
eftective Chapman-Jouguet condition comes about and define the 
property of a pseudo Hugoniot associated with it. 3 refs., 5 figs. 


24346 (LA-UR-91-1944) Equation of state and crushing dy- 
namics of low-density silica aerogels. Rabie, R.; Dick, J.J. Los 
Alamos National Lab., NM (USA). [1991]. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9107105—46: 1991 American Physical Society (APS) con- 
ference on shock compression of condensed matter, Williamsburg, 
VA (USA), 17-20 Jul 1991). Order Number DE91014766. Source: 
OSTI; NTIS; GPO Dep. 

Shock compression of low-density silica aerogels reveals a rate 
process associated with the crushing dynamics of the aerogel 
structure. Embedded magnetic impulse velocity gauge (MIV) exper- 
iments have been accomplished on density 0.3 and 0.12 g/cm? 
materials. The crushing rate has been determined for the low pres- 
sure (~0.1 to 0.2 GPa) regime, and equation of state (EOS) data 
have been required. The crushing rate increases with applied pres- 
sure in this low pressure region. 7 refs., 4 figs., 2 tabs. 


24347 (LA-UR-91-2103) The  deflagration-to-detonation 
transition in granular HMX. McAfee, J.M.; Asay, B.; Campbell, 
A.W.; Ramsay, J.B. Los Alamos National Lab., NM (USA). [1991]. 
66p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9104269-1-Vugraphs: Research Center 
for Energetic Materials (RCEM) open seminar on safety and haz- 
ards evaluation, Socorro, NM (USA), 9 Apr 1991). Order Number 
DE91014591. Source: OSTI; NTIS; GPO Dep. 

The transition trom deflagration to detonation in porous beds of 
explosive and propellant has received considerable attention both 
experimentally and theoretically. In many cases, the use of a 
hot-gas-producing igniter complicates the interpretation and subse- 
quent modeling of experiments because considerable effort is 
required to account for the effect of the igniter gases on the granu- 
lar bed. Hot-wire ignition is less intrusive; however, the ignition 
front is not planar. Thus the early events in these experiments can- 
not be approximated as one-dimensional. We have studied the 
deflagration-to-detonation behavior of granular HMX confined in 


4501 Chemical Explosions and Explosives 


steel tubes with x-radiography, light emission. stress gauges. and 
various pin techniques. Simplification and consistency of results 
were obtained by igniting the HMX with a piston (initially at rest 
and in contact with the HMX) driven into the bed. A gasless igniter 
is used to stare the burning of the piston propellant (low-density 
HMX) providing the piston with a smooth initial motion. Analysis of 
the data gives a detailed picture of the DDT process under these 
conditions. The qualitative and quantitative experimental results 
show the transition from the burning to detonation is discontinuous. 
The results are discussed in terms of a descriptive model. 


24348 (MLM-3691) Feasibility of a laser-ignited HMX 
deflagration-to-detonation transition device for the US Navy 
LITES Program. Ewick, D.W.; Beckman, T.M.; Kramer, D.P. EG 
and G Mound Applied Technologies. Miamisburg, OH (USA). 18 
Jun 1991. 20p. Sponsored by Department of Defense, Washington, 
DC (USA); USDOE, Washington, DC (USA). DOE Contract AC04- 
88DP43495. Contract N00174-89-MP-00105. Order Number 
DE91015210. Source: OSTI; NTIS (US Sales Only); GPO Dep 

Laser-ignited deflagration-to-detonation transition (DDT) devices 
using the secondary explosive HMX were fabricated and tested for 
application in the US Navy's Laser-initiated Transfer Energy Sub- 
system (LITES). A high density (1.55 g/cm®) blend of 7460 cm?/g 
HMX with 3% carbon black by weight was used for the ignition 
charge. Deflagration-to-detonation transition was achieved with 
transition charges of undoped 7460 cm*/g HMX at densities of 1.0 
and 1.2 g/cm®. Thin (0.25 mm) Ti-6Al-4V confinement plates were 
found to drive the reaction to detonation more efficiently than 
thicker (0.75 mm) 6061-T6 aluminum confinement plates, which 
have a similar shear strength. Using a 10-ms laser diode pulse 
coupled to the test device via a 100-um diameter optical fiber, the 
ignition threshold was determined to be approximately 1.3 mJ. Her- 
metic optical window devices were also built and tested. Ignition of 
the HMX/carbon black blend using a laser diode was achieved 
through optical windows up to 0.97 mm thick. Finally, several suc- 
cesstul tests were conducted using the LITES Nd:glass laser to fire 
the devices. Test results demonstrated the feasibility of using a 
laser-ignited all-HMX defiagration-to-detonation transition detonator 
for the LITES program. 18 refs., 6 figs., 7 tabs. 


24349 


(MLM-MU-—91-65-0002) Materials compatibility evalu- 
ation of the MC3926 slapper detonator: Part 1: Coupon aging 
study. Back, P.S. (EG and G Mound Applied Technologies, Mi- 
amisburg, OH (USA)); Houston, G.L.; Klassen, S.M.; andrzejewski, 
W.J. Mound, Miamisburg, OH (USA). 20 May 1991. 45p. Spon- 


sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-88DP43495. Order Number DE91013996. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

An MC3926 coupon aging study, using thermally accelerated ag- 
ing techniques, was designed to identify incompatible material 
combinations or fabrication methods that might adversely affect the 
shelf life or functioning of production components. Gas and liquid 
chromatography, visual inspection, and infrared spectroscopy were 
some of the methods used to examine the aged coupons. The in- 
vestigation identified materials that were affected by the thermal 
aging; however, no detrimental effects were observed. Therefore, 
the material combinations and manutacturing methods examined in 
this study are expected to be adequate for the fabrication and 
stockpile of components using this device. 10 refs., 13 figs., 6 tabs. 


24350 (ORNL/TM-11769) Chemical Stockpile Emergency 
Preparedness Program focus groups: A manual. Carnes, S.A.; 
Garkovich, C.A.; Shriver, T.E. Jr. Oak Ridge National Lab., TN 
(USA). Apr 1991. 65p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91013194. Source: OSTI; NTIS: GPO Dep. 

While completing a congressionally mandated destruction of the 
US stockpile of unitary chemical weapons, the US Army decided 
that enhanced emergency planning was needed to reduce the con- 
sequences of an accidental release of agent. This decision is being 
implemented cooperatively by the US Department of the Army and 
the Federal Emergency Management Agency in the form of the 
Chemical Stockpile Emergency Preparedness Program (CSEPP), 
with additional cooperation from other federal agencies and affected 
state and local governments. This manual supports that effort by 
providing information about a commonly used qualitative data and 
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information gathering technique, focus group interviewing. that may 
be used to design public education materials and other wide en- 
hance communication among CSEPP providers and users. The 
focus group technique is characterized by structured discussions 
on a specific topic among a carefully selected group of participants. 
This manual provides background information on the CSEPP and 
the current management plan for the CSEPP. It describes the fo- 
cus group technique and how it may be applied. either by itself or 
in conjunction with other appropriate research techniques. by state 
and local government officials to investigate many of the behavioral 
and organizational impacts of the CSEPP. Sample questions and 
probes that may be useful in designing and conducting specific 
CSEPP focus groups are also provided. The manual also includes 
a list of suggested readings and other reference material that may 
be useful in designing focus groups. 26 refs., 5 figs., 3 tabs 


24351 (UCRL-JC—105644) Electrostatic discharge effects 
on EBW detonators. Lee. R.S.; Lee, R.E. Lawrence Livermore 
National Lab., CA (USA). Apr 1991. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9106187-2: 16. international pyrotechnic seminar, Jonkoping 
(Sweden), 24-28 Jun 1991). Order Number DE91013250. Source: 
OSTI: NTIS: GPO Dep 

With appropriate circuit resistance and inductance and sufficient 
stored energy, discharging a charged human body or component 
through an exploding bridgewire (EBW) detonator may cause the 
detonator to function or may damage the detonator. We have stud- 
ied the effects of electrostatic discharge (ESD) on a number of 
exploding bridgewire detonators which were subjected to dis- 
charges which passed directly through the bridgewires (pin-to-pin), 
as well as discharges which passed from the bridge to the metal 
case of the detonator (pin-to-case). We have pertormed calcula- 
tions to determine the values of inductance and resistance for 
which burst and melt may occur for given ESD sources, using a 
phenomenological mode! of bridgewire burst in a computer code 
called FIRESET. Bridge melt was computed using the same com- 
puter code, but using experimental values of bridge resistivity and 
specific heat up to melt. 13 refs., 5 figs. 


24352 (UCRL-JC—105647) Mechanisms of EBW HE initia- 
tion. Frank, A.M. Lawrence Livermore National Lab., CA (USA). 15 
May 1991. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-9107105—22: 1991 Ameri- 
can Physical Society (APS) conference on shock compression of 
condensed matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order 
Number DE91013565. Source: OST!; NTIS; GPO Dep. 

Exploding bridgewire (EBW) initiation of high explosives (HE) 
has been used for many years without a clear understanding of the 
.mechanisms involved. Evidence indicates that the shock pressures 
produced by the EBW may be insufficient for direct initiation and 
that the electric field about the wire at the time of burst ionizes the 
surface of the HE. We hypothesize that the ionization 
pre-sensitizes the HE so that a weak shock can then initiate a det- 
onation wave. 13 refs., 7 figs. 
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Refer also to citation(s) 24351, 24405, 25063, 25309, 25510 


24353 (DOE/NV/10384—-63) Data recovery at prehistoric lo- 
calities at U19af, Pahute Mesa, Nye County, Nevada: Technical 
report No. 3. Monteleone, S.A. (comp.); Pippin, L.C. Nevada 
Univ., Reno, NV (USA). Desert Research Inst. Jul 1991. 35p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC08-85NV10384. Order Number DE91014523. Source: OSTI; 
NTIS; GPO Dep. 

At the request of the Department of Energy, the Desert Re- 
search Institute conducted a data recovery program at drill hole 
site U19af on Pahute Mesa, Nye County, Nevada. Two adjoining 
sites, 26Ny4566 and 26Ny4569, were found to extend into the area 
to be impacted by a proposed nuclear test. The disturbance of 
these significant sites was mitigated by surface collection and a 
subsurface scrape within the area of impact. Those portions of the 
sites outside the zone of direct impact were fenced and left undis- 
turbed. At the conclusion of archaeological data recovery, it was 
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recommended that the proposed project continue as planned. 31 
rets., 14 figs.. 3 tabs 


24354 (LA-UR-91-1978) Los Alamos Critical Experiments 
Facility. Malentant. R.E. Los Alamos National Lab., NM (USA) 
[1991]. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910993—3: International confer- 
ence on nuclear criticality safety. Oxford (UK), 9-13 Sep 1991). 
Order Number DE91014747. Source: OSTI: NTIS; INIS: GPO Dep. 

The Critical Experiments Facility of the Los Alamos National Lab- 
oratory has been in existence for 45 years. In that period of time, 
thousands of measurements have been made on assemblies con- 
taining every fissionable material in various configurations that 
included bare metal and compounds of the nitrate, sulfate. fluoride, 
carbide, and oxide. Techniques developed or applied include 
Rossi-a, source-jerk, rod oscillator, and replacement measure- 
ments. Many of the original measurements of delay neutrons were 
performed at the site. and a replica of the Hiroshima weapon was 
operated at steady state to assist in evaluating the relative biologi- 
cal effectiveness (RBE) of neutrons. Solid, liquid, and gas 
fissioning systems were run at critical. Operation of this original 
critical facility has demonstrated the margin of safety that can be 
obtained through remote operation. Eight accidental excursions 
have occurred on the site, ranging from 1.5 x 10'® to 1.2 x 101” 
fissions. with no significant exposure to personnel or damage to 
the facility beyond the machines themselves — and in only one 
case was the machine damaged beyond further use. The present 
status of the facility, operating procedures, and complement of ma- 
chines will be described in the context of programmatic activity. 
New programs will focus on training, validation of criticality alarm 
systems, experimental safety assessment of process applications, 
and dosimetry. Special emphasis will be placed on the incorpora- 
tion of experience from 45 years of operation into present 
procedures and programs. 3 refs. 


24355 (UCRL-ID-105719) Bikini, Enewetak, and Rongelap 
Marshallese, and United States nuclear weapons testing in the 
Marshall Islands: A bibliography. Robison, W.L. (ed.) (Lawrence 
Livermore National Lab., CA (USA)); Schultz, V.; Schultz, S.C. 
Lawrence Livermore National Lab., CA (USA). Apr 1991. 57p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91013984. Source: OSTI; NTIS; 
GPO Dep 

A considerable literature exists on the Bikini, Enewetak, and 
Rongelap Marshallese and their atolls; however, this literature con- 
sists of a large number of governmental documents that are 
relatively unknown and difficult to locate. This is particularly true of 
the documents of the Trust Territory of the Pacific Islands and 
those related to nuclear weapons testing in the Marshall Islands. 
Because a comprehensive bibliography on the impact of nuclear 
weapons testing on the Marshallese and their atolls does not exist, 
the preparation of a bibliography that includes sufficient information 
to locate all types of reports seems justified. Primary sources of in- 
formation in preparing this bibliography were bibliographies on 
Oceania, citations in published papers, CIS Index and Abstracts, 
Monthly Catalog of United States Government Publications, Nu- 
clear Science Abstracts, Energy Research Abstracts, numerous 
bibliographies on radiation ecology, and suggestions by many indi- 
viduals whom we contacted. One goal in this bibliography is to 
include complete documentation of the source of congressional re- 
ports and other government-related publications. In addition, page 
numbers for material in this bibliography are provided in parenthe- 
ses when the subject matter of a book or document is not 
restricted to nuclear weapons testing in the Marshall Islands. 


24356 (UCRL-ID—-105719-Rev.1) Bikini, Enewetak, and Ron- 
gelap Marshallese, and United States nuclear weapons testing 
in the Marshall Isiands: A bibliography: Revision 1. Schultz, V. 
(Washington State Univ., Pullman, WA (USA)); Schultz, S.C.; Robi- 
son, W.L. (ed.). Lawrence Livermore National Lab., CA (USA). May 
1991. 58p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91014111. Source: 
OSTI; NTIS; GPO Dep. 

A considerable literature exists on the Bikini, Enewetak, and 
Rongelap Marshallese and their atolls; however, this literature con- 
sists of a large number of governmental documents that are 





relatively unknown and difficult to locate. This is particularly true of 
the documents of the Trust Territory of the Pacific Islands and 
those related to nuclear weapons testing in the Marshall Islands. 
Because a comprehensive bibliography on the impact of nuclear 
weapons testing on the Marshallese and their atolls does not exist, 
the preparation of a bibliography that includes sufficient information 
to locate all types of reports seems justified. This document is the 
bibliography. 


24357 (UCRL-ID-107411) Recent magnetic debris contain- 
ment calculations. Simonson, G.F.; Hewett, D.W. Lawrence 
Livermore National Lab., CA (USA). Apr 1991. 41p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91015095. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The purpose of this note is to provide to DNA and its contractors, 
as requested, a snapshot of new 2-D particle-in-cell (PIC) calcula- 
tions of magnetic containment of nuclear weapon debris for bursts 
at very high altitudes. Recent improvements in the code as used in 
this application have resulted in significant changes in diamagnetic 
cavity sizes for cases with relatively small debris ion gyroradius. 
The modified results also satisfy an additional momentum conser- 
vation constraint recently formulated for these calculations by 
Mission Research Corporation (MRC). Computations now satisfy 
the standard conservation requirements, they match findings of 
both the independent 3-D PIC code being developed at LLNL and 
the 2-D fluid, momentum-conserving algorithm used at MRC. It is 
emphasized, however, that the code modifications and results dis- 
cussed here are very new and further revisions are not precluded. 
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24358 (LA-12059-MS) On satellite constellation selection. 
Canavan, G.H. Los Alamos National Lab., NM (USA). May 1991. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. Order Number DE91014562. Source: OSTI; 
NTIS; GPO Dep. 

Analytical estimates can be used to produce and discuss optimal 
constellations. They are in close agreement with phase-space 
estimates and exact solutions. They suggest that distributions of in- 
clined orbits could reduce satellite numbers by factors of 2—3 while 
improving uniformity. 4 refs., 2 figs. 


24359 (UCRL-JC—106819) ASAT monitoring project at 
LLNL. Jelsma, L.F.; Blum, A.S. Lawrence Livermore National Lab.., 
CA (USA). May 1991. 8p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9104238-2: 1990 sensor technical conference, Cocoa, FL (USA), 
29 Apr - 2 may 1991). Order Number DE91013247. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

LLNL, in conjunction with LANL, SNL and Argonne National Lab- 
oratories, is currently involved in the development of a Anti-satellite 
(ASAT) monitoring system which is supported by Defense Ad- 
vanced Research Projects Agency (DARPA). LLNL is responsible 
for the development of the image acquisition hardware data analy- 
sis and data storage. The first year's effort at LLNL has been 
directed towards modeling IR imaging systems for ASAT monitors 
and experimentally imaging the output of the MIRACL laser at 
White Sands test range. Using a model of the scattering and 
infrared detection process we have estimated the minimum de- 
tectable laser energy for currently available cameras. The minimum 
detectable laser energy during a frame time is dependent on back- 
ground radiation, saturation charge and only weakly dependent on 
the noise floor of the array. To enhance the sensitivity of the moni- 
tor we have adapted the Hough algorithm to our requirements. 1 
ref., 2 figs. 
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Refer also to citation(s) 22528, 22529, 22530, 22531, 22532, 
22533, 22534, 22535, 22536, 22539, 22542, 22546, 22614, 22631, 
22728, 22767, 22769, 22773, 22774, 22779, 22791, 22792, 22793, 
22794, 22795, 22915, 22916, 22917, 22919, 22921, 22922, 22923, 
22924, 22925, 23163, 23217, 23252, 23287, 23295, 23825, 24183, 
24184, 24336, 24412, 24413, 24561, 24597 


24360 (ANL/CP-71950) High-throughput liquid-absorption 
air and aerosol sampler. Zaromb, S. (Argonne National Lab., IL 
(USA)); Alcaraz, J.; Lawson, D.; Picel, K.C.; Woo, C.S. Argonne 
National Lab., IL (USA). [1991]. 7p. Sponsored by U.S. Customs 
Service. DOE Contract W-31109-ENG-38. (CONF-910555—1: inter- 
national Air and Waste Management (AWMA) symposium on 
measurement of toxic and related air pollutants, Durham, NC 
(USA), 7-10 May 1991). Order Number DE91013762. Source: 
OSTI; NTIS; GPO Dep. 

A high-throughput liquid-absorption preconcentrator (HTLAP) has 
been developed for rapid and/or ultrasensitive detection and analy- 
sis of trace air contaminants. Its advantages result from (a) a high 
air- sampling rate (~1 m%/min), (b) an appreciable analyte collec- 
tion efficiency (30-60%) for both vapors and aerosols, and (c) a 
small volume of liquid absorbent (collected at a rate of 0. 1-2 mL/ 
min), all of which features combine to reduce the LDL (lower de- 
tection limit) of available analytical instrumentation by a factor of 
>1000 and/or to permit faster sampling and far more rapid on-site 
air monitoring than were previously practicable. LDLs of ~1:10'° 
by volume of alkaloids have been achieved with liquid chromatog- 
raphy and electrochemical detection. The HTLAP is directly 
adaptable to most liquid-phase analyzers. The small rate of liquid 
collection is also compatible with available interfaces to mass spec- 
trometers. Moreover, the HTLAP permits detection and quantitation 
of compounds that cannot be readily analyzed by conventional 
preconcentration and gas chromatography, e.g., polar or highly re- 
active analytes, such as primary aromatic amines or hydrazines. 
High selectivity and/or stabilization of labile of reactive analytes, or 
entrapment of volatile analytes, may be effected through a proper 
choice of liquid absorbent. 8 refs. 


24361 (ANL/CP-73192) The National Energy Strategy Envi- 
ronmental Analysis Model design and results. Fisher, R.E.; 
Breed, W.S.; Boyd, G.A.; Maciorowski, W. Argonne National Lab., 
IL (USA). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-9105165-3: 22. 
annual conference on modeling and simulation, Pittsburgh, PA 
(USA), 2-3 May 1991). Order Number DE91013617. Source: OSTI; 
NTIS; GPO Dep. 

The National Energy Strategy Environmental Model (NESEAM) 
is currently used in evaluating the environmental impacts of various 
energy policy scenarios. These scenarios created for The National 
Energy Strategy represent the future energy plan of the United 
States. The NESEAM model forecasts emissions for 13 pollutants 
for five main end-use sectors: utility, transportation, industrial, com- 
mercial, and residential. 7 refs., 2 figs. 


24362 (ANL/EAIS/TM-32) Backcasting performance of the 
NAPAP emissions mode set. Biloyd, C.N. (Argonne National 
Lab., IL (USA). Environmental Assessment and Information Sci- 
ences Div.); Boyd, G.A.; Fisher, R.E.; Kohout, E.J.; Saricks, C.L. 
Argonne National Lab., IL (USA). Environmental Assessment and 
Information Sciences Div. Feb 1990. 193p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. Order 
Number DE91014303. Source: OSTI; NTIS; GPO Dep. 

This report of provides results of backcasting exercises per- 
formed at Argonne National Laboratory on models in the emissions 
and control cost integrated model set (ECIMS) of the National Acid 
Precipitation Assessment Program (NAPAP). It describes the back- 
casting process and characteristics and limitations of the data 
sources used as model input or as a basis of comparison with 
model input or output. Most are US government sources and cover 
fuel use, electricity consumption, emissions, and other variables. 
Backcasting shows that estimates from the utility sector model, 
AUSM, differ from historical estimates in some aspects, and possi- 
ble reasons are describes. The industrial boiler and process 
models — ICE, PROMPT, and VOCM for emissions and INRAD for 
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energy demand — performed reasonably well. Estimates from the 
residentiaVcommercial models - CSEMS and HOMES for energy 
consumption and CRESS for emissions — generally corresponded 
well with historical estimates. Estimates from the transportation 
model TEEMS appeared fairly accurate. 86 refs., 33 figs., 70 tabs. 


24363 (ARL-TR-087, pp. 10-46) Ambient concentrations of 
radionuclides in air at Maralinga and Emu: Chapter 2. John- 
ston, P.N.; Williams, G.A.; Cooper, M.B.: Burns, P.A. Australian 
Radiation Lab., Melbourne (Australia). May 1990. In Inhalation haz- 
ard assessmem at Maralinga and Emu. 175p. Order Number 
DE91003110. Source: OSTI: NTIS (US Sales Only); INIS. 

The aim of this component of the study was to obtain data on 
the radioactive content of dust resuspended under natural (ambi- 
ent) conditions at various sites around Maralinga and at Emu 
Ambient concentrations in air of radionuclides and the toxic chemi- 
cal beryllium have been monitored by use of both high and low 
volume samplers over several years during calm conditions and 
during dust storms. Data are presented for the contaminated sites 
which indicate that airborne concentrations of plutonium are low 
most of the time (10-* Ba/m%). Annual average ambient activity 
concentrations of plutonium at the most heavily contaminated sam- 
pling sites were ca. 10-° Ba/m® at a height of 1.1 m above ground 
level. The highest concentrations measured were ca. 2 x 10-* bq 
m® averaged over a few days. The results indicate that the radio- 
logical risk due to naturally resuspended dust is dominated by a 
rare event, such as the occasional dust storms that resuspends 
considerable activity. 7 refs., 15 tabs., 2 figs., ills. 


24364 (BNL-46115) An observational study of the effi- 
ciency of activation of accumulation-mode particles in warm 
continental stratitorm clouds. Gillani, N.V. (Brookhaven National 
Lab., Upton, NY (USA)); Daum, P.H.; Schwartz, S.E.; Leaitch, 
W.R.; Strapp, J.W.; Isaac, G.A. Brookhaven National Lab.. Upton, 
NY (USA). Apr 1991. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO2-76CH00016. (CONF-9107104—5: 5. in- 
ternational conference on precipitation scavenging and atmosphere 
surface exchange process, Richland, WA (USA), 15-19 Jul 1991). 
Order Number DE91013335. Source: OSTI; NTIS; GPO Dep. 

Continuous aircraft measurements of the in-cloud number con- 
centrations (N) of cloud droplets (CD, 2-35 ym diameter) and 
accumulation-mode particles (AMP, 0.17-2.07 um diam) have 
been used to study the efficiency of activation of AMP in warm 
continental stratiform clouds near Syracuse, NY during Fall 1984. 
The efficiency is defined as the activated fraction (F) of all mea- 
sured particles. Thus, F = Nog/Ntor, where Niot = Nog + Namp. The 
primary focus in this paper is on the dependence of F on No. In 
the interior of clouds, two distinct regimes of the state of activation 
of AMP were observed. For Nio: < 600 cm~*, F was largely close 
to unity and relatively insensitive to Nio:. Such conditions prevailed 
in relatively cold airmasses of northerly origin. For Ny: > 800 
em~°, F tended to decrease with increasing Ni. This decrease 
was greatest in a stable stratus deck embedded in a warm. moist 
airmass of southerly origin. The spatial variation of F is used to ex- 
plore the non-uniform state of activation in the clouds. In general, F 
was lower in cloud edges and in the upper portions of the clouds. 
19 rets., 6 figs., 1 tab. 


24365 (BNL-46240) Sampling of atmospheric carbonyl 
compounds for determination by liquid chromatography after 
2,4-dinitrophenylhydrazine labelling. Vairavamurthy, A.; Roberts, 
J.M.; Newman, L. Brookhaven National Lab., Upton, NY (United 
States). Feb 1991. 46p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-9008162—2: Sym- 
posium on measurement of airborne compounds: sampling, 
analysis, and data interpretation, Washington, DC (USA), 26-31 
Aug 1990). Order Number DE91015147. Source: OSTI; NTIS; 
GPO Dep. 

Determination of carbonyl compounds in the ambient atmos- 
phere is receiving increasing attention because of the critical role 
these compounds play as pollutants and as key participants in tro- 
pospheric photochemistry. Carbonyls are involved in photochemical 
reactions as products of the oxidation of hydrocarbons, precursors 
of oxidants including ozone and peroxycarboxylic nitric anhydrides 
(PANs), and as sources of free radicals and organic aerosols. A 
correct understanding and assessment of the role of carbonyls in 
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tropospheric chemistry requires the accurate and precise measure- 
ment of these compounds along with their parent and product 
compounds. Here we discuss some of these important issues 
along with the different techniques used for time-integrated collec- 
tion of carbonyls in the DNPH based liquid chromatographic 
methods because of their complexity, variability and as well their 
importance; we emphasize the principles, advantages, and limita- 
tions of these techniques. 58 refs., 9 figs., 3 tabs. 


24366 (BNL—46244) Methods for determination of low- 
molecular weight carbonyl compounds in the ambient 
atmosphere. Vairavamurthy, A.; Roberts, J.M.; Newman, L. 
Brookhaven National Lab.. Upton, NY (United States). Jan 1991. 
98p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9008162—3: Symposium on measure- 
ment of airborne compounds: sampling, analysis, and data 
interpretation, Washington, DC (United States), 26-31 Aug 1990). 
Order Number DE91015188. Source: OSTI; NTIS; GPO Dep. 

Determination of carbonyl compounds in the ambient atmos- 
phere is receiving increasing attention because of the critical role 
these compounds play in tropospheric organic chemistry. Currently, 
field measurements are very limited mainly because of the analyti- 
cal challenges posed by trace concentrations and interferences 
arising from atmospheric copollutants. We review here the methods 
for used for determination of carbonyl compounds, from an 
atmospheric chemistry perspective, emphasizing the principles, ad- 
vantages, and limitations. Since a large number of varied types of 
methods have been used specifically for determination of formaide- 
hyde, it is considered separately from other carbonyls. It is clear 
that despite more than a decade of work, many problems related 
to sampling, interferences, and artifacts have not been resolved. 
Because of the increasing demand for time-series measurements 
in field studies, and automated method for continuous sampling 
and analysis of carbonyls is very much required. The 
widely used liquid chromatographic method based on 2,4- 
dinitrophenylhydrazine derivatization appears unsuitable for this 
purpose because of the lengthy collection times required to 
achieve sub-ppbv detection limits. Important issues to be consid- 
ered in the development of a suitable field method and potential 
approaches are discussed. 155 refts., 19 figs., 5 tabs. 


24367 (CONF-910434-7) The use of Chernobyl fallout data 
to test model predictions of the transter of '°"| and '9’Cs from 
the atmosphere through agricultural food chains. Hoffman, 
F.O. Oak Ridge National Lab., TN (USA). [1991]. 6p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From 3. topical meeting on emergency preparedness 
and response; Chicago, IL (USA); 16-19 Apr 1991. Order Number 
DE91013418. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper highlights the results of a recent international model 
validation study (BIOMOVS/A4) that has collected data during the 
aftermath of the Chernobyl accident from 13 sites around the 
Northern Hemisphere. Models commonly used in the USA for regu- 
latory assessments tended to overpredict by amounts that often 
approached and/or exceeded a factor of ten. Large overestimation 
was usually the result of compound conservatism employed in a 
model at numerous stages. In some cases, seemingly accurate 
predictions were the result of compensatory error. The study also 
revealed that similar models produced different results when oper- 
ated by different users, and that accuracy was affected more 
frequently by the choice of parameter values than by differences in 
structural complexity. 4 refs., 3 figs. 


24368 (CONF-910555-2) Nicotine in environmental to- 
bacco smoke (ETS): Comparison of mobile personal and 
stationary area sampling. Jenkins, R.A.; Moody, R.L.; Higgins, 
C.E.; Moneyhun, J.H. Oak Ridge National Lab., TN (USA). [1991]. 
7p. Sponsored by USDOE, Washington, DC (USA); Environmental 
Protection Agency, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From International Air and Waste Management 
(AWMA) symposium on measurement of toxic and related air pollu- 
tants; Durham, NC (USA); 7-10 May 1991. Order Number 
DE91014201. Source: OSTI; NTIS; GPO Dep. 

Previous investigations of personal vs. area sampling of ambient 
nicotine may not accurately reflect personal exposure to ETS nico- 
tine in environments in which individuals are relatively mobile. The 





purpose of this study was to determine the extent to which a sta- 
tionary area sampler could estimate actual personal exposure to 
ambient nicotine when the exposed individuals are moving in and 
through a field environment. For this study, personal samplers us- 
ing Tenax, and area samplers using XAD-4, were employed. 
Evaluations of the two systems using controlled experimental atmo- 
spheres of ETS revealed no differences in the measured nicotine 
levels over a range of 1.0—-150 yg/m°. Field studies were conductd 
at approximately 30 locations, including taverns, restaurants with 
salad bars, laundromats, gaming establishments, and transporta- 
tion waiting areas. Ambient nicotine levels ranged from 0.0—-90.6 
pg/m®. There were considerable differences in individual nicotine 
levels over relatively short distances within a given environment, 
probably due to atmospheric inhomogeneities. The variability be- 
tween duplicate samples of a particular type was such that no 
statistically significant difference between stationary area and mo- 
bile personal samplers could be discerned. 17 refs., 2 tabs. 


24369 (CONF-8906180—6) Accounting for dry deposition in 
incinerator risk assessments. Travis, C.C.; Yambert, M.W. Oak 
Ridge National Lab., TN (USA). [1989]. 12p. Sponsored by US- 
DOE, Washington, DC (USA); Environmental Protection Agency, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
U.S. EPA/ORNL workshop on municipal waste combustion: deposi- 
tion, food chain impacts, uncertainty, and research needs; 
Cincinnati, OH (USA); 8-9 Jun 1989. Order Number DE91014214. 
Source: OSTI; NTIS; GPO Dep. 

The incineration of municipal solid waste (MSW) results in the 
release of small amounts of hazardous pollutants. Determining the 
health and environmental risks associated with MSW incineration 
requires knowledge of the rate at which facility-emitted pollutants 
will disperse. The deposition of airborne pollutants onto plants, soil, 
and water surfaces can contribute substantially to human expo- 
sure. For example, the deposition of facility-emitted pollutants onto 
plants and soil surfaces, ingestion of contaminated plants and soil 
by cattle, and the ingestion of contaminated beef and dairy prod- 
ucts and be a significant pathway of human exposure. Direct 
measurement of deposition rates (g/cm?/sec) is not practical, and 
they must therefore be estimated from known air concentrations. 
The standard approach for this is multiplying ambient ground-level 
air concentrations times a proportionally constant known as the de- 
position velocity (cm/sec). Deposition velocities used in health risk 
assessments typically range from 0.1 cm/sec to 3 cm/sec. Histori- 
cally, deposition velocities have been assumed to be constant and 
independent of particle size, meteorological conditions, and terrain 
surrounding the facility. More recently, the California Air Resources 
Board developed a particle size-dependent deposition model based 
on the work of Sehmel and Hodgson (1978). In addition to this 
model, two other particle size-dependent models exist. The pur- 
pose of this paper is to evaluate the relative effectiveness of these 
three models along with the classical particle size-independent 
model developed by Shieh et al. (1986). 29 refs., 5 figs., 2 tabs. 


24370 (CONF-9104158-4) Parallelizing the spectral trans- 
form method. Worley, P.H.; Walker, D.W.; Drake, J.B. Oak Ridge 
National Lab., TN (USA). [1991]. 9p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840R21400. From 6. 
distributed memory computing conference; Portland, OR (USA); 28 
Apr - 2 may 1991. Order Number DE91013969. Source: OSTI; 
NTIS; GPO Dep. 

The spectral transform method is the standard numerical tech- 
nique for solving partial differential equations on the sphere in 
global climate modeling. This paper describes the parallelization 
and performance of the spectral transform method for solving the 
nonlinear shallow water equations on the surface of a sphere using 
a 128-node Intel iPSC/860 hypercube. This work is part of a re- 
search program to develop climate models that are capable of 
much longer and more numerous simulations at a significantly finer 
resolution than are currently available. Such models are important 
in understanding the effects of the increasing atmospheric concen- 
trations of greenhouse gases, and the computational requirements 
are such that massively parallel multiprocessors will be necessary 
to run such simulations in a reasonable amount of time. 10 refs., 6 


figs., 1 tab. 
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24371 (DOE/ER/60291-5) Operation of a MAP3S/PCN ste- 
tion: Final report, December 1, 1984—November 30, 1990. Klink, 
J.C. Miami Univ., Oxford, OH (USA). May 1991. 3p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-85ER60291. 
Order Number DE91015053. Source: OSTI; NTIS; GPO Dep. 

The Oxford, Ohio MAP3S/PCN station was one of nine estab- 
lished in the eastern United States expressly for continuous, high 
quality event sampling of precipitation to: (1) document precipita- 
tion quality, (2) develop regional scale scavenging of air pollutants 
by precipitation, and (3) provide input to ecological effects studies. 


24372 (DOE/ER/60485-T2) Natural and anthropogenic cli- 
mate change: Progress report, [September 1, 1990—March 1, 
1991]. Gutowski, W.J. (Atmospheric and Environmental Research, 
Inc., Cambridge, MA (USA)); Clough, S.A.; Moinar, G.; lacono, M.; 
Wang, W.C. Atmospheric and Environmental Research, Inc., Cam- 
bridge, MA (USA). 1 Mar 1991. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-86ER60485. Order 
Number DE91014734. Source: OSTI; NTIS; GPO Dep. 

This report covers work on grant DE-FG02-86ER60485 and con- 
sists of two parts: (1) progress for the period 9/190—9/3/91 and (2) 
the plan for the remaining period 3/1/91-8/31/91. The project 
includes two tasks: atmospheric radiation and improvement of cli- 
mate models to evaluate the climatic effects of radiation changes. 
We have performing this work in cooperation with our project sub- 
contractor, Atmospheric Sciences Research Center, State 
University of New York/Albany (Prof. W.C. Wang, principal investi- 
gator). 4 refs., 5 figs. 


24373 (DOE/ER/61029-T1) Study of the atmospheric 
chemistry of radon progeny in laboratory and real indoor at- 
mospheres: Progress report, October 1, 1990—June 30, 1991. 
Hopke, P.K. Clarkson Univ., Potsdam, NY (USA). Dept. of Chem- 
istry. Jul 1991. 24p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-90ER61029, Order Number 
DE91015070. Source: OST!; NTIS; GPO Dep. 

This report covers the three quarters of the year immediately fol- 
lowing the completion of the two previous grants to Clarkson 
University. The chemical and physical behavior of the 21®Po atom 
immediately following its formation by the alpha decay of radon 
must be understood if the exposure to radon progeny is to be fully 
assessed. In order to pursue this general goal, two areas of radon 
progeny behavior are being pursued; laboratory studies under con- 
trolled conditions to better understand the fundamental physical 
and chemical processes that affect the progeny’s atmospheric be- 
havior and studies in actual indoor environments to develop a 
better assessment of the exposure of the occupants of that space 
to the size and concentration of the indoor radioactive aerosol. 
Thus, two sets of specific goals have been established for this 
project. This report describes the recent progress toward achieving 
these objectives. 37 refs., 5 figs. 


24374 (DOE/EV/10220-T3) Enhanced research program on 
the long-range climatic effects of increased atmospheric car- 
bon dioxide: A continuation: 1985 annual report. Washington, 
W.M.; Kellogg, W.W. National Center for Atmospheric Research, 
Boulder, CO (USA). Jan 1986. 15p. Sponsored by USDOE, Wash- 
ington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract Al01-79EV10220. Order Number 
DE91013886. Source: OSTI; NTIS; GPO Dep. 

Efforts toward attaining the goal of our CO. research, namely 
determining the role of the ocean in the climate changes we can 
expect with increased CO2, have centered on two major activities. 
First, we have performed further extensive analyses of our model 
runs with the NCAR CCM coupled to a simple energy balance, or 
“swamp” ocean, and with the CCM coupled to a simple 50 m deep 
mixed layer or “slab” ocean. Second, we have been running the at- 
mospheric CCM coupled to an ocean GCM to prepare a control 
run for comparison to a 2 x CO2 experiment. 2 figs. 


24375 (DOE/EV/10220-T5) Enhanced research program on 
the long-range climatic effects of increased atmospheric car- 
bon dioxide: A continuation: Summary of research activities 
for 1987, 1988, and 1989. Washington, W.M.; Meehl, G.A. Na- 
tional Center for Atmospheric Research, Boulder, CO (USA). Mar 
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1990. 18p. Sponsored by USDOE, Washington, DC (USA); Na- 
tional Science Foundation, Washington, DC (USA). DOE Contract 
Al01-79EV10220. Order Number DE91013883. Source: OSTI; 
NTIS; GPO Dep. 

During the last decade at the National Center for Atmospheric 
Research (NCAR), we have been investigating the role of the 
oceans in the carbon-dioxide (CO) climate problem through a se- 
ries of climate-impact experiments. These experiments involve a 
simple, energy-balance ocean (referred to in the literature as a 
“swamp” ocean), a simple mixed-layer ocean, and a dynamical 
ocean. Our approach has been systematic in that we can identify 
CO, climatic effects in each ocean model as a function of the in- 
herent limitations and strengths of each ocean formulation. A brief 
summary of our findings is given in section 2. 15 refs. 


24376 (DOE/EV/10220-T6) Enhanced research program on 
the long-range climatic effects of increased atmospheric car- 
bon dioxide: A continuation: 1987 annual report. Washington, 
W.M.; Meehl, G.A. National Center for Atmospheric Research, 
Boulder, CO (USA). Jan 1988. 11p. Sponsored by USDOE, Wash- 
ington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract Al01-79EV10220. Order Number 
DE91013882. Source: OSTI; NTIS; GPO Dep. 

Carbon dioxide (CO2) research this past year at the National 
Center for Atmospheric Research (NCAR) has been concentrated 
in three areas: (1) the completion of three experiments (1 x COd, 
2 x COs, and transient) with fully coupled atmospheric and 
oceanic general circulation models (GCMs); (2) an intercomparison 
of NCAR and Geophysical Fluid Dynamics Laboratory (GFDL) 
surtace hydrological processes; and (3) the development of multi- 
tasked versions of atmospheric and oceanic GCMs by R. Chervin 
and A. Semtner. In addition, we have been preparing an experi- 
mental run for a model- intercomparison study sponsored by the 
Department of Energy (DOE). 


24377 (DOE/EV/10220-T9) Enhanced research program on 
the long-range climatic effects of increased atmospheric car- 
bon dioxide: A continuation. Washington, W.M.; Kellogg, W.W. 
National Science Foundation, Washington, DC (USA). Div. of At- 
mospheric Sciences. Sep 1983. 36p. Sponsored by USDOE, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract Al01-79EV10220. Order Number 
DE91013879. Source: OSTI; NTIS; GPO Dep. 

The COz climatic impact research at the National Center for At- 
mospheric Research (NCAR) has emphasized the development of 
a systematic set of ocean models that are coupled to the NCAR 
Community Climate Model (CCM). This has involved coupling of at- 
mosphere, ocean and sea ice into a single climate model that is 
capable of simulating the earth's climate. As we have indicated 
previously, the use of a hierarchy of more refined ocean models al- 
lows us to separate the effects of rather simple ocean treatments 
from more complicated ones. It is becoming increasingly important 
to look at the transient response of increased CO2 by using ocean 
models that include realistic processes such as horizontal heat 
transport, vertical mixing due to convection and small-scale pro- 
cesses, and upwelling along coastal regions and the equator. Most 
of the climatic studies that have been done thus far have not in- 
cluded these features. 25 refs., 10 figs., 3 tabs. 


24378 (ETDE-IT-91-25) Protocol for TL gamma indoor 
dose measurements on large scale (in Italy). Lembo, L.; Scarpa, 
G.; Caporali, C.; Pimpinella, M. ENEA, Casaccia (Italy). Centro 
Ricerche Energia; ENEA, Bologna (Italy). 1990. 5p. (CONF- 
9006337—1: 3rd Italian-Yugoslav symposium on low level radiation 
archievements, concerns and future aspects, Plitvice (Yugoslavia), 
11 Jun 1990). Order Number DE91769500. Source: OSTI; NTIS 
(US Sales Only). 

From 3. Italian-Yugoslav symposium on low level radiation 
archievements, concerns and future aspects; Plitvice, Yugoslavia 
(11-13 June 1990). 

The Italian national survey, presently still in progress, on natural 
radiation inside dwellings, includes the evaluation of the gamma 
ray component (absorbed dose to air). Thermoluminescence (TL) 
dosimetry was selected to carry out these measurements. Due to 
the considerable number of regional laboratories involved in the 
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compaign, each one using different equipment and different opera- 
tors and having a wide spectra of TL experience, it was decided to 
standardize as far as possible the whole measuring procedure by 
means of an agreed protocol. The use of the protocol was in- 
tended to ensure comparability of data obtained in the different 
laboratories and minimize the dose uncertainties, so as to achieve 
an overall expected uncertainty in the range 30-40% at 90% confi- 
dence level. The detectors selected were LiF sinterized chips, 
either circular or square, with a maximum diameter of 5 mm. The 
dosimeter was made of two pairs of TL chips, unclosed in a plastic 
container 100 mg/square centimeters thick. 


24379 (ETDE-IT-91-45) Determination of PAHs in airborne 
particulates in several Italian cities by gas chromatography/ 
mass spectometry and HPLC. Di Palo, C.; Chiavarini, S.; 
Zamora, P. ENEA, Casaccia (italy). Area Energia, Ambiente e 
Salute. 1990. 17p. (in Italian). Order Number DE91508835. 
Source: OSTI; NTIS (US Sales Only). 

After a review of the physical-chemical nature, sources (e.g., fos- 
sil fuel plants, automobiles, etc.), and toxicity (cancerous agerits) of 
polycyclic aromatic hydrocarbons (PAHs), the paper tables and 
compares the results of surveys conducted in major cities (Tokyo, 
Los Angeles, Leningrad, etc.) worldwide, and in 18 major urban 
centers of Italy, to determine benzopyrene concentrations in air. In 
Italy, air sampling was carried out over 24 hour periods with the 
use of high volume, Sierra-Andersen samplers incorporating 0.45 
micron, quartz fiber filters. After extraction with toluene and subse- 
quent purification, the toluene fraction was analyzed by gas 
chromatography and high resolution, liquid column chromatogra- 
phy. The concentration of 14 different PAHs are tabled. It is noted 
that urban traffic levels and fuel oil burning heating plants greatly 
contribute to PAH levels. It is recommended that current Italian 
norms governing air borne particulates sampling be revised to give 
importance to particle size as opposed to overall quantity in order 
to better reflect relative toxicity. 


24380 (HW-7-4275) Activities discharged into the atmos- 
phere. Apple, R.S. Du Pont de Nemours (E.1.) and Co., Richland, 
WA (USA). 18 Jun 1946. 6p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91014850. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The activities discharged into the atmosphere at H-E-W. may be 
divided into two categories: volatile materials discharged from the 
dissolvers and entrained materials carried by very fine mists result- 
ing from jetting blows, air sparging and centrifuge window. The 
former constitute the major portion of the total activity so dis- 
charged. 3 figs., 1 tab. 


24381 (HW-10242) Radioactive contamination in the envi- 
rons of the Hanford Works and vicinity for the period January, 
February, March, 1948: Progress report. Singlevich, W. Hanford 
Works, Richiand, WA (USA). 10 Jun 1948. 49p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
Order Number DE91014851. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report summarizes the contamination measured in the vari- 
ous media in the Hanford Works and vicinity areas for the quarterly 
period, January, February, and March, 1948. The report is divided 
into the following topic sections: Meteorological — Dissolving Data; 
Beta Contamination in the Air and Radiation Levels in the Air; 
Alpha and Beta Contamination in the Columbia River; Beta Con- 
tamination in the Rain and Snow; Alpha and Beta Contamination in 
Drinking Water; and Alpha and Beta Contamination in Hanford 
Wastes. 3 refs., 23 figs., 8 tabs. 


24382 (IC—90/394) Sun-controlled spatial and  time- 
dependent cycles in the climatic/weather system. Njau, E.C. 
International Centre for Theoretical Physics, Trieste (Italy). Nov 
1990. 15p. Order Number DE91635151. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We show, on the basis of meteorological records, that certain 
spatial and time-dependent cycles exist in the earth-atmosphere 
system (EAS). These cycles seem to be associated with sunspot 
cycles and hence have been referred to in the text as "data- 
derived solar cycles”. Our analysis establishes three important 
characteristics of the data-derived solar cycles (DSC’s). Firstly the 





crests and troughs of these data-derived solar cycles are mostly 
latitudinally aligned and have (zonal) spatial wavelengths greater 
than about 7 degrees of longitude. Secondly the DSC’s have peri- 
ods mostly lying between 6 years and 12 years. In certain stations, 
some DSC's coincide quite well with corresponding sunspot cycles. 
Thirdly the crests and troughs of the DSC’s drift eastwards at 
speeds exceeding about 1.5 longitude degrees per year. Further- 
more, these DSC's display peak-to-peak amplitudes of about 2 
deg. C along East Africa. On the basis of earlier work and bearing 
in mind the considerable temperature-dependence of the strato- 
spheric ozone layer, we predict existence of latitudinally aligned 
enhancement and depletion structures (corresponding to the 
DSC'’s) in the stratospheric ozone layer within cloudless midnight- 
to-predawn sectors. (author). 9 refs, 5 figs. 


24383 (IC-90/395) Prediction of meteorological parameters 
- 3: Rainfall and droughts. Njau, E.C. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1990. 26p. Order Number 
DE91635152. Source: OSTI; NTIS (US Sales Only); INIS. 

We describe two new methods by which rainfall and hence 
meteorological droughts at any location on the earth may be pre- 
dicted. The first method is based upon well supported observations 
that rainfall distribution at a given location during any local 
sunspot-related temperature/heat cycle is approximately similar to 
the distribution during another cycle associated with approximately 
similar sunspot cycle provided that the two temperature/heat cycles 
involved are immediately preceded by approximately similar 
sunspot cycles. The second method is based upon the fact that 
raintall belts or patterns seem to be closely related to certain 
spatial and time-dependent temperature/heat patterns in the earth- 
atmosphere system. Reasonable predictions of these temperature/ 
heat patterns may be made, and hence the associated rainfall pat- 
terns or belts may correspondingly be predicted. Specific examples 
are given to illustrate the two prediction methods. (author). 12 refs, 
11 figs, 1 tab. 


24384 (I\C-90/397) Theory of quasi-biennial and some 
other oscillations in meteorological parameters. Njau, E.C. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 
15p. Order Number DE91635153. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We show that quasi-biennial and several other oscillations in me- 
teorological parameters are caused by "foldover distortions” in the 
physical processes represented by the formulations contained in 
our recent theory. The periods of all these oscillations extend from 
about 50 days up to over 200,000 years. Additional oscillations 
within and outside this periodicity range are correspondingly gener- 
ated primarily as a result of non-linearities in the earth-atmosphere 
system. Our analysis agrees quite well with past observations as 
well as results of analyses on climatic records from different loca- 
tions on the earth and can, therefore, be useful in attempts to 
make climatic predictions as briefly indicated in the text. (author). 
15 rets, 4 figs, 2 tabs. 


24385 (IC—90/402) A new process by which the general 
circulation system is maintained. Njau, E.C. International Centre 
for Theoretical Physics, Trieste (italy). Dec 1990. 8p. Order Num- 
ber DE91635154. Source: OSTI; NTIS (US Sales Only); INIS. 
According to the author's theory of climatic change (Nuovo 
Cimento C, 12, 597-611 (1989)), heat energy or temperature varia- 
tions at any location on the earth may be expressed as a power 
series of some specific functions. These functions represent ampli- 
tude modulation processes in which the complex carrier signals are 
generated by interactions between the earth and its spinning motion 
on one hand and the constant component of extraterrestrial insola- 
tion on the other hand, while the modulating signals are formed by 
the variable components of extraterrestrial insolation. It is shown 
here that the latitudinal variation of the modulation indices involved 
in the above-mentioned processes leads to the establishment and 
maintenance of atmospheric stability along the intertropical as well 
as polar high pressure belts. Besides, a high level of atmospheric 
instability is permanently enforced along the subpolar low pressure 
belts. All the modulation indices attain minimum values along the 
equatorial low pressure belt and maximum values along the subpo- 
lar low pressure belts. Our analysis reflects and explains quite well 
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the salient characteristics of the general circulation system already 
deduced from observations. (author). 20 refs. 


24386 (IC-90/408) A study of heat and moisture budgets 
over the south China during the prevailing northeast mon- 
soon. Aquino, E.M. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1990. 41p. Order Number DE91635155. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The general objectives of this research work is to study air-sea 
interactions during winter monsoon season over sea areas adjoin- 
ing the Philippines, using the budget method. 9 refs, 24 figs, 1 tab. 


24387 (IC—90/409) An analytical model for climatic predic 
tions. Njau, E.C. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1990. 8p. Order Number DE91635156. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A climatic model based upon analytical expressions is presented. 
This model is capable of making long-range predictions of heat en- 
ergy variations on regional or global scales. These variations can 
then be transformed into corresponding variations of some other 
key climatic parameters since weather and climatic changes are 
basically driven by differential heating and cooling around the 
earth. On the basis of the mathematical expressions upon which 
the model is based, it is shown that the global heat energy struc- 
ture (and hence the associated climatic system) are characterized 
by zonally as well as latitudinally propagating fluctuations at 
frequencies downward of 0.5 day—'. We have calculated the prop- 
agation speeds for those particular frequencies that are well 
documented in the literature. The calculated speeds are in excel- 
lent agreement with the measured speeds. (author). 13 refs. 


24388 (INIS-mf-—12839, pp. 175-182) Radon monitoring in 
schools. Toth, Eszter (Jozsef Attila Grammar School, Budapest 
(Hungary)). Orszagos Oktatastechnikai Koezpont, Veszprem (Hun- 
gary). Feb 1990. 364p. (CONF-8909434—: International conference 
on energy alternatives/risk education, Balatonfuered (Hungary), 7- 
13 Sep 1989). In Proceedings of the International conference on 
energy alternatives/risk education V. 2: Energy and risk. Order 
Number DE91633456. Source: OSTI; NTIS (US Sales Only); INIS. 
An experiment in a school is described for monitoring the inert 
gases *2Rn and 22°Rn, in order to assess their daughter products 
Sticking to aerosol droplets. The aerosol was collected on layers of 
medical gauze that were placed to the tube and of a vacuum 
cleaner. It collects the sample for half an hour, and a Geiger 
counter is used to measure the beta activity of the gauze. The ex- 
perimental results were analyzed comprehensively. (R.P.) 14 figs. 


24389 (NEI-DK-578, pp. 10-25) The greenhouse effect. 
Laut, P. (Danmarks Ingenioerakademi (DK)). Energiministeriet, 
Copenhagen (Denmark). 1989. 160p. (in Danish). (CONF- 
8903267-: Conference on the energy management pian, 
Fredensborg (Denmark), 13-14 Mar 1989). In Conference on the 
energy management plan. Order Number DE91798552. Source: 
OSTI; NTIS (US Sales Only). 

An outline of the causes and effects of ozone depletion and rec- 
ommendations for a remedial energy policy. The text is illustrated 
by copies of overheads used to enrich the address. (AB). 


24390 (NILU-OR-52/89) Evaluation of SO. from six Elkem 
works. Hagen, L.O.; Knudsen, S. Norsk Inst. for Luftforskning, 
Lillestroem (Norway). Sep 1989. 51p. (In Norwegian). Order Num- 
ber DE91793093. Source: OSTI; NTIS (US Sales Only). 

Norway has undertaken to reduce the SO, emissions with 30% 
within 1993, compared to 1980. The goal is, however, 50%. The 
State Pollution Control Authority has adressed major manufacturing 
concerns and asked them to consider possible measures to reduce 
their emissions. For this reason the Norwegian Institute for Air Re- 
search has made an evaluation of the SO2 emissions from six 
ferrosilicon and silicon metal works of the Elkem concern. The lo- 
cal effects of the emissions have been evaluated from air quality 
measurements and simple scattering calculations. 7 refs., 15 figs., 
27 figs. 


24391 (NYSERDA-90-9) Survey of indoor radon levels in 
New York State and evaluation of USEPA screening protocols: 
Final report. New York State Dept. of Health, Albany, NY (USA). 
Jun 1990. 93p. Sponsored by New York State Energy Research 
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and Development Authority, Albany, NY (USA). Source: OST]; 
New York State Energy Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223. 

Indoor radon levels were measured in single family homes in a 
five county area of New York State. Measurements were made in 
basements and first floors during the four seasons of the year us- 
ing charcoal canisters and the USEPA screening protocol. A long 
term (annual) alpha track measurement was made on the first floor. 
Comparison of seasonal charcoal data with long term alpha track 
data shows that basement charcoal screening is a good indicator 
of elevated (> 4 pCi/l annual average) radon levels in living areas. 
A large proportion of homes in this study had elevated annual av- 
erage radon levels in first floor living areas. 14 figs., 42 tabs. 


24392 (ORNL/CDIAC—40) A global geographic information 
system data base of storm occurrences and other climatic 
phenomena aftecting coastal zones. Birdwell, K.R. (Murray State 
Univ., KY (USA). Dept. of Geoscience); Daniels, R.C. Oak Ridge 
National Lab., TN (USA). Carbon Dioxide Information Analysis 
Center. May 1991. 304p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. (NDP—035). Order Num- 
ber DE91014949. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3656. 

This document describes the contents of a digital climatological 
data set that may be used by raster or vector geographic informa- 
tion systems (GISs). The primary focus of the data set is the 
quantification of the occurrence of synoptic storms and other clima- 
tological factors that affect coastlines. However, recent demands 
for new and/or improved climatologies of storm events as well as 
an increase in the availability of source data have made it useful to 
extend the domain of most of the data variables to that of regional 
and/or global coverage. The expansion of the data makes the data 
set applicable in several areas of climatic research. The data set 
contains eight data groups. Spatial coverage of data varies by data 
group. All data groups except one are referred to 1° x 1° or 5° x 
5° grid ceils of latitude and longitude. [Data group (3) is referenced 
by state.) 19 refs., 12 figs., 26 tabs. 


24393 (PNL-6450-43-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report, May 1991. Finch, S.M.; 
McMakin, A.H. (comps.). Pacific Northwest Lab., Richland, WA 
(USA). [1991]. 63p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91015135. Source: OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that individuals and popu- 
lations could have received from nuclear operations at Hanford 
since 1944. The project is being managed and conducted by the 
Pacific Northwest Laboratory (PNL) under the direction of an inde- 
pendent Technical Steering Panel (TSP). The project is divided into 
the following technical tasks. These tasks correspond to the path 
radionuclides followed, from release to impact on humans (dose 
estimates): Source Terms, Environmental Transport, Environmental 
Monitoring Data, Demographics, Agriculture, Food Habits, Environ- 
mental Pathways and Dose Estimates. 2 figs., 1 tab. 


24394 (PNL-SA-18876, pp. 219-224) Environmental moni 
toring data for evaluating atmospheric modeling results. 
Droppo, J.G. Jr. (Pacific Northwest Laboratory, Richland, WA 
(USA)). Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053—: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring, restoration and assessment: What have we leamed?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 
Modeling results are often used to assess radionuclide expo- 
sures from atmospheric releases. Routine air monitoring has been 
conducted at many Department of Energy (DOE) facilities. In apply- 
ing the Multimedia Environmental Pollutant Assessment System as 
part of DOE's Environmental Survey, these monitoring data were 
useful in evaluating modeling results. An example illustrates com- 
parison of monitoring and modeled atmospheric data at DOE sites. 


24395 
brid qual 


(PNL-SA-18876, pp. 257-260) Development of a hy- 
ity assurance plan for Resource Conservation and 
Recovery Act (RCRA) ground-water monitoring projects. 
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LaBarge, R.R. (Pacific Northwest Laboratory, Richland, WA (USA)); 
Dahl, D.R. Pacific Northwest Lab., Richland, WA (USA). 1990. 
(CONF-891053-: 28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). In Environmental 
monitoring. restoration and assessment: What have we learned?. 
340p. Order Number DE91004883. Source: OSTI; NTIS; INIS. 

Quality assurance (QA) programs attempt to enhance the trace- 
ability, reproducibility, and legal defensibility of project results and 
assure clients and regulators that work is performed according to 
established guidelines. Pacific Northwest Laboratory's (PNL) QA 
program is based on the nationally recognized American National 
Standards Institute/American Society of Mechanical Engineers 
Standard NQA-1-1986. Because NQA-1-1986 was developed for 
the design, construction, and operation of nuclear facilities, we had 
to adapt and supplement our program with elements from QA pro- 
grams developed by the U.S. Environmental Protection Agency. To 
provide documentation and traceability of all work related to Re- 
source Conservation and Recovery Act ground-water monitoring 
and to ensure that reproducible results are attained, PNL’s hybrid 
QA plans address activities from initial planning through well instal- 
lation, and from sample collection and transportation through 
sample analysis and data evaluation. 


24396 (PNL-SA-18876, pp. 303-306) Assessment of moni- 
toring procedures for airborne plutonium particles in the 
workplace. Langer, G. (EG&G, Gokden, CO (USA)). Pacific North- 
west Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Recent U.S. Department of Energy regulations require upgrades 
of fixed airheads and selective air monitors (SAAM) to verify that 
the lowest possible radiation exposures are achieved. Airheads es- 
tablish the level of routine worker exposure, and SAAM gives an 
alarm if confinement fails. Monitoring effectiveness was systemati- 
cally determined to provide input on worker protection decisions. 
Airflow patterns were studied in the workplace with an air tracer 
system that simulated glove-box leaks. The aerosol tracer was 
tracked by laser particle counters in real time in the 0.5- to 5- and 
>5-ym-diameter ranges. Flow in the entire room and in specific ar- 
@as was compared to the response of fixed airhead samplers and 
SAAM. Particle inhomogeneity near fixed airhead samplers limited 
the usefulness of exposure estimates. Increasing the number of 
airheads did not effectively improve estimation of worker exposure. 
For critical work, lapel samplers provide effective exposure data 
based on tracer tests. Tracer tests showed that the SAAM alarm 
nearest a simulated leak may not go off first. The SAAM should be 
located at each exhaust to assure room coverage. A portable 
SAAM is recommended for unusual operations such as box modifi- 
cations. The SAAM shouki be located near a local air flow in 
combination with a tracer particle counter. 


24397 (PNL-SA-18876, pp. 323-325) Temporal variations in 
atmospheric dispersion at Hantord. Ramsdell, J.V. (Pacific 
Northwest Laboratory, Richland, WA (USA)); Burk, K.W. Pacific 
Northwest Lab., Richland, WA (USA). 1990. (CONF-891053-: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Climatological data are frequently used to estimate atmospheric 
dispersion factors for historical periods and for future releases for 
which adequate meteorological data are unavailable. This practice 
routinely leads to questions concerning the representativeness of 
data used. The work described here was performed to provide a 
basis for answering these questions at the U.S. Department of En- 
ergy's Hanford Site in eastern Washington. Atmospheric transport 
and diffusion near Hanford have been examined using a La- 
grangian puff dispersion model and hourly meteorological data 
from the Hanford Meteorological Station and a network of 24 sur- 
face wind stations for a 5-yr period. Average normalized monthly 





concentrations were computed at 2.5-km intervals on a 31 by 31 
grid from January 1983 through 1987, assuming an elevated re- 
lease in the 200-East Area. Monthly average concentrations were 
used to determine 5-yr mean pattern and monthly mean patterns 
and the interannual variability about each pattern. Intra-annual and 
diurnal variations in dispersion factors are examined for six loca- 
tions near Hanford 


24398 (PNL-SA-19228) Wintertime surface energy budget 
variations in the Grand Canyon region. Ruffieux. D.C. (Colorado 
Univ., Boulder, CO (USA). Cooperative Inst. for Research in Envi- 
ronmental Sciences); Whiteman, C.D. Pacific Northwest Lab., 
Richland, WA (USA). Feb 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
910659-23: 84. annual meeting and exhibition of the Air and 
Waste Management Association (AWMA), Vancouver (Canada), 
16-21 Jun 1991). Order Number DE91013665. Source: OSTI; 
NTIS; GPO Dep 

Few detailed technical studies of the spatial variation of long and 
shortwave radiation or individual components of the surface energy 
budget have yet been conducted in areas of complex terrain. The 
interested observer or resident of complex terrain areas is quite fa- 
miliar, however, with the rapid variations in climate and weather 
that occur over short spatial scales. These variations arise on clear 
undistributed days as well as on days with varying cloud cover, 
and can be attributed to the propagation of shadows across the 
landscape, the varying angles of insolation of inclined slopes, the 
different types of land surface cover (e.g., snow, rock, forests), 
variations in soil moisture, and the degree of confinement of the to- 
pography (deep valley, broad basin, etc.), among other factors. 
The present paper is an initial attempt to quantity the effects of 
such factors using a digital topographic model of the complicated 
topography of the Grand Canyon area of Arizona. This area was 
chosen for simulation because of the opportunities offered by a 
winter field experiment conducted there in 1990 by Arizona's Salt 
River Project. While the field experiment was focused primarily on 
visibility and air pollution studies, the comprehensive data sets 
from the experiment are a valuable resource for basic studies of 
complex terrain weather and climate. 2 refs., 9 figs. 


24399 (PNL-SA-19317) Surface meteorological conditions 
during the Winter 1990 Navajo Generating Station Visibility Im- 
pairment Study. Hauser, R.K. (Pacific Northwest Lab., Richland, 
WA (USA)); Whiteman, C.D.; Sutherland, J.L. Pacific Northwest 
Lab., Richland, WA (USA). Mar 1991. 28p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
910659-22: 84. annual meeting and exhibition of the Air and 
Waste Management Association (AWMA), Vancouver (Canada), 
16-21 Jun 1991). Order Number DE91013664. Source: OSTI; 
NTIS; GPO Dep. 

Surface weather conditions are measured during the Winter 1990 
Navajo Generating Station Visibility Impairment Contribution Study 
(NGS Visibility Study for brevity) by means of a special-purpose set 
of weather stations on short towers. The data from these stations 
document conditions in the surface layer of air and offer an oppor- 
tunity for studies both of wind flows in complex terrain and of the 
temperature, relative humidity and solar radiation conditions in the 
Colorado Plateaus region of northern Arizona and southern Utah. 
This paper describes the location and setting of the weather 
stations, the sensors and their exposure, the data acquisition meth- 
ods, and the resulting data sets. The 70 kPa geopotential heights 
and wind speeds that are routinely measured by the Winslow 
upper-air observing stations are used to describe the overall nature 
of the 1990 winter season, to chart the passage of major upper-air 
features and to stratify the surface transport winds. Hodograms are 
presented which show the diurnal influence of nearby slope, wall 
and channel topography on local winds. 11 refs., 11 figs., 4 tabs. 


24400 (UCRL-CR-105428) Johnston Isiand air quality mon- 
Horing systems user's guide: System description and 
standard operating procedures. Martins, S. (ed.). Lawrence Liv- 
ermore National Lab., CA (USA). Feb 1991. 87p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91014138. Source: OSTI; NTIS; GPO Dep. 

This document is an overview of Monitor Labs air-quality moni- 
toring systems installed at the Johnston Island JCAD Facility during 
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1990 by personnel from Lawrence Livermore National Laboratory 
(LLNL). All Johnston Island personnel involved with air-quality mon- 
itoring should become familiar with this document. It supplements 
other training and documentation. This report is written from a 
user's standpoint and assumes that the reader has some familiarity 
with air-quality systems. It represents a consolidation of information 
from many different sources, including training classes video tapes. 
Monitor Labs manuals, personal experiences with the systems, and 
verbal communications with Monitor Labs employees. This 
document includes background information on the project and de- 
scriptions of the systems and all components; it makes 
suggestions for daily, weekly. and quarterly standard operating pro- 
cedures; it details the installation and tests performed by LLNL/ 
Monitor Labs personnel in bringing the systems on-line; it gives the 
current status of the systems; and it provides suggestions for fu- 
ture modifications and/or additions. 7 figs. 


24401 (UCRL-ID—107216) Environmental sampling and 
analysis in support of NTI-3. McGuire, R.R.; Harrar, J.E.; Haas, 
J.S.; Eagle, R.J.; Andresen, B.D. Lawrence Livermore National 
Lab., CA (USA). 6 Apr 1991. 22p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91015091. Source: OSTI; NTIS; GPO Dep. 

The third National Trail Inspection took place at the Monsanto 
Chemical Plant in Luling, Louisiana. In order to test the effective- 
ness of environmental sampling (soil, water and air) in determining 
the nature of the chemical process in a given production plant and 
to examine the distance from a process building that samples can 
effectively be taken, we needed to select some materials that con- 
stituted components of process streams. Three materials were 
selected: 1. isopropyl amine for air monitoring, 2. 4-nitrophenol, 
one of the precursors in the acetaminophen process, and 3. an in- 
termediate in the production of glyphosate for ROUNDUP that is 
known simply as glyphosate intermediated. LLNL did not partici- 
pate in the air sampling nor the analysis for isopropyl amine. This 
paper discussed the steps in this experiment including sample 
collection, sample workshop, sample analysis the results and dis- 
cussion and the conclusion. 3 figs., 6 tabs. 


24402 (UCRL-JC—107536) Atmospheric dispersion models 
for dense releases. Ermak, D.L. Lawrence Livermore Na- 
tional Lab., CA (USA). 18 Jun 1991. 8p. Sponsored by Department 
of Defense, Washington, DC (USA). DOE Contract W-7405-ENG- 
48. (CONF-9107114-3: 10. international System Safety Society 
(SSS) conference, Dallas, TX (USA), 18-22 Jul 1991). Order Num- 
ber DE91015144. Source: OSTI; NTIS; GPO Dep. 

In this paper we present a limited review of atmospheric 
dispersion models that were specifically developed to treat denser- 
than-air releases. We separate the models into the two classes: 
three-dimensional, conservation equation models and one- 
dimensional (quasi-three-dimensional) similarity models. These two 
classes of models differ considerably in physical completeness, nu- 
merical complexity, computer capability required to run the models, 
and ease of use. For each class of models, we present a brief 
description of their distinguishing features, examples of models de- 
veloped in the past decade, their advantages and disadvantages 
as a class, and some preliminary results from independent model 
evaluations. Special attention is given to the FEM3 and SLAB mod- 
els developed at Lawrence Livermore National Laboratory. 8 refs. 
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Refer also to citation(s) 22602, 22631, 22656, 22660, 22712, 
22716, 22717, 22728, 22731, 22732, 22733, 22734, 22744, 22748, 
22762, 22765, 22769, 22770, 22777, 22789, 22791, 22792, 22793, 
22794, 22795, 22875, 22877, 22928, 23125, 23185, 23535, 23565, 
23621, 23715, 24230, 24342, 24353, 24367, 24369, 24372, 24374, 
24375, 24376, 24377, 24381, 24393, 24398, 24401, 24447, 24448, 
24460, 24469, 24474, 24559, 24561, 24582, 24583, 24584, 24585, 
24587, 24588, 24589, 24590, 24591, 24592, 24593, 24594, 24595, 
24597, 24599 


24403 (ANL/EAIS/TM—48) Work plan for the preliminary site 


investigation for McMurdo Station, Ross Island, Antarctica. 
Stefano, J.E.; Patton, T.L.; McGinnis, L.D.; Bebrich, C.A.; 
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Knudson. D.A.: Picel, K.C. Argonne National Lab., IL (USA). Envi- 
ronmental Assessment and Information Sciences Div. May 1991. 
63p. Sponsored by Nationa! Science Foundation, Washington. 
DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91015100. Source: OSTI: NTIS: GPO Dep 

This document presents the final work plan for the preliminary 
site investigation to be conducted at McMurdo Station, Ross |s- 
land. Antarctica. A draft version of this report was presented to the 
National Science Foundation (NSF) in January 1991. This work 
plan includes a brief site description and background. a discussion 
of the environmental setting, a sampling and analytical program for 
data collection, and a brief description of sampling and data man- 
agement procedures. A description of the geologic and geophysical 
investigation to be conducted is also included. 18 refs., 4 figs., 4 
tabs. 


24404 (ANL/EAIS/TM—49) Quality assurance project plan 
for the preliminary site investigation for McMurdo Station, 
Ross Island, Antarctica. Prasad. S.S. Argonne National Lab., IL 
(USA). Environmental Assessment and Information Sciences Div. 
May 1991. 62p. Sponsored by National Science Foundation, Wash- 
ington, DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91015099. Source: OSTI; NTIS: GPO Dep 

The quality assurance project plan (QAPjP) is designed to en- 
sure that sampling and analysis activities are scoped and 
performed to obtain quality data during the preliminary site investi- 
gation for McMurdo Station, Ross Island, Antarctica. The QAP)P is 
prepared in accordance with the guidelines set forth and adopted 
by the US Environmental Protection Agency (EPA) (1980a, 1986a, 
1989a), Argonne National Laboratory (ANL) (1988), and Pentecost 
and Doctor (1990). This document presents the final QAPjP for the 
preliminary site investigation. A drat version of this report was pre- 
sented to the National Science Foundation (NSF) in January 1991. 
A description of the project and data quality objectives is provided 
in Section 3.1 of the work plan. Specific health and safety precau- 
tions and procedures are presented in the health and safety plan. 
17 rets., 2 figs., 11 tabs. 


24405 (ARL-TR-087) Inhalation hazard assessment at Mar- 
alinga and Emu. Williams, G.A. (ed.). Australian Radiation Lab., 
Melbourne (Australia) May 1990. 175p. Order Number 
DE91003110. Source: OSTI; NTIS (US Sales Only); INIS. 

Selected items have been processed separately for inclusion in 
the Energy Science and Technology database. 


24406 (ARL-TR-087, pp. 1-9) Introduction: Chapter 1. 
Williams, G.A. Australian Radiation Lab., Melbourne (Australia). 
May 1990. In /nhalation hazard assessment at Maralinga and Emu. 
175p. Order Number DE91003110. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An account is given of the potential hazard associated with the 
sites of United Kingdom atomic weapon tests at Maralinga and 
Emu, between 1953 and 1963. Nine major nuclear trials involving 
atomic explosions and several hundred smaller scale experiments 
which dispersed radioactive materials, were performed at the two 
locations. Radioactive contamination on the ground has resulted 
from both the close-in fall-out and the action of the intense pulse of 
neutrons on elements in the soil and on residual device material. A 
brief enunciation of the main radiation surveys and clean-up opera- 
tions is provided. 14 refs., 2 figs. 


24407 (ARL-TR-087, pp. 47-77) Artificial resuspension 
studies: Chapter 3. Cooper, B.M.; Marchall, K.B.; Thomas, K.A.; 
Tracy, B.L. Australian Radiation Lab., Melbourne (Australia). May 
1990. In Inhalation hazard assessment at Maralinga and Emu. 
175p. Order Number DE91003110. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Artificial resuspension studies on a range of Taranaki and other 
major trial site soils were pertormed by use of a mechanical dust- 
raising apparatus. A cascade impactor was used to analyse 
airborne dust in terms of mass and *4'Am activities for particle 
sizes less than 7 um. Plutonium and americium activities were 
found to be enhanced in the respirable fraction. Reported enhance- 
ment factors (defined as the ratio of activity concentration of the 
respirable fraction to that of the total soil) ranged from 3.7 to 32.5 
for Taranaki soils with an average value of 6 appearing reasonable 
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for general application in outer (plume) areas. Values close to unity 
were measured at major trial sites , One Tree and Tadje. Results 
of some experiments where uncontamined dust was raised by ac- 
tivities such as walking and driving over dusty ground are also 
presented. 7 refs., 9 tabs., 4 figs. 


24408 (ARL-TR-087, pp. 78-115) Characterisation of con- 
taminaiton in Maralinga and Emu soils: Chapter 4. Williams, 
G.A.: Wilks, M.J.; Burns. P.A.: Cooper, M.B. Australian Radiation 
Lab., Melbourne (Australia). May 1990. In Inhalation hazard as- 
sessment at Maralinga and Emu. 175p. Order Number 
DE91003110. Source: OSTI: NTIS (US Sales Only): INIS. 

A range of Maralinga and Emu soils have been characterised by 
means of sieving and microparticle classification. yielding mass 
and activity distribution of plutonium and americium with respect to 
size. The activity distribution is quite different from the mass distri- 
bution and much more variable from sample to sample. While the 
<45um fraction contains 5% or less of the mass, it generally 
contains a much greater percentage of the total activity. This en- 
hancement of the activity concentration in the fine fraction over that 
of the total sample is also observed in what is nominally the res- 
pirable fraction, although enhancement factors for the respirable 
fraction are generally a little less than those for the <45 yum ftrac- 
tion. Depth profile analyses for undisturbed areas at Taranaki 
indicate that most (74% on average) of the americium (and hence 
plutonium) activity is found in the top 10 mm of soil. For all sam- 
ples analysed, between 85 and 99% of plutonium activity is in the 
top 20 mm of soil. Evidence is presented for the granularity of plu- 
tonium contamination at both major and minor trial sites: This 
non-uniform distribution of isolable particulate material, of 241Am 
activities >0.1 Bq, extends at least 100 km from the firing sites at 
Taranaki. 19 refs., 17 tabs., 4 figs. 


24409 (CONF-9105181-13) Direct-sampling MS measure- 
ment of volatiles in environmental samples. Hurst, G.B.; 
Thompson, C.V.; Theobald, D.L.; Wise, M.B. Oak Ridge National 
Lab., TN (USA). [1991]. 3p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
American Society for Mass Spectrometry (ASMS) meeting; 
Nashville, TN (USA); 19-24 May 1991. Order Number 
DE91013417. Source: OSTI; NTIS; GPO Dep. 

We are developing methods for detecting volatile organics in wa- 
ter and soil samples. Our twofold goal is to develop rapid, fieldable 
screening procedures to identify contaminated samples that will re- 
quire full analysis by EPA-approved methods, and to scope the 
utility of direct sampling MS for quantitating volatiles in the low ppb 
range. The apparatus consists of a Finnigan ion trap mass spec- 
trometer (ITMS) connected via an open-split interface with a purge 
device. The sample, contained in a standard 40 mL VOA vital, at- 
taches to the purge device. The sample is sparged with helium at 
a flow rate of 100-150 mL/min. A portion of the purge gas flows 
into the ITMS through a restricting capillary. Mass spectra are ob- 
tained under El conditions. Direct sampling ITMS is useful for 
screening environmental samples for volatiles. Our results show 
that quantitation is feasible, despite some matrix effects. We pian 
to study other matrices and investigate alternative methods for 
troublesome compounds such as water-soluble ketones. 2 figs. 


24410 (DOE/EH-0192) Natural resource trusteeship and 
ecological evaluation for environmental restoration at Depart- 
ment of Energy facilities. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (USA). 
RCRA/VCERCLA Div. Jun 1991. 263p. Sponsored by USDOE, 
Washington, DC (USA). Source: OSTI (Free of Charge). 

The purpose of this guidance document is to provide DOE field 
organizations with information on DOE responsibilities as a Federal 
Natural Resource Trustee at Departmental facilities, and require- 
ments relating to ecological evaluations during DOE environmental 
restoration actions under the Comprehensive Environmental Re- 
sponse, Compensation and Liability Act (CERCLA) as amended by 
the Superfund Amendments and Reauthorization Act (SARA), and 
under the Resource Conservation and Recovery Act (RCRA). This 
guidance document focus on the initial actions to be taken by DOE 
as both a Natural Resource Trustee and as a lead response 
agency performing environmental restoration actions, and on how 





these requirements impact upon DOE's environmental restoration 
program. 17 figs., 1 tab. 


24411 (DOE/ER/60310-3) Supercomputer simulation of 
clay-chemical-water interactions: [Phase 2, Final report]. Cush- 
man, J.H.; Diestler, D.J.; Low, P.F.; Roth, C.B. Purdue Univ., 
Lafayette, IN (USA). [1991]. 31p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG02-85ER60310. Order Number 
DE91014528. Source: OSTI; NTIS; GPO Dep. 

The proposed research is pushing the state of the art in three 
areas. First, we are pioneering various new methods for computa- 
tionally obtaining the chemical potential on simulations of fluids in 
microporous media. These techniques are of critical importance to 
our computational program because the chemical potential is a 
state variable which is usually fixed in lab experiments and we in- 
tend to compare the static and dynamic properties of simulated 
fluids to actual laboratory measurements. Secondly, the experiment 
program is, to our knowledge, the first to examine basic thermody- 
namic properties of organic-clay-water interactions. We are 
explicitly addressing questions related to adsorption from dilute 
solutions and the effect of organic molecules in dilute aqueous so- 
lutions on the physical behavior of clays. Diffusion coefficients, 
permeabilities, adsorption isotherms, heats of adsorption, heats of 
immersion, |R-spectra and x-ray diffraction patterns are being ob- 
tained. Thirdly, we are pioneering the use of generalized Langevin 
theory and irreversible thermodynamics to obtain nonlocal diffusion 
and dispersion equations for porous media which possess evolving 
heterogeneities. We also are obtaining closed-form representations 
of the diffusion and dispersion tensors in the small frequency and 
small wavenumber limits. 


24412 (DOE/ER/60534-T1) Polar Research Board annual 
report 1988 and future plans. National Research Council, Wash- 
ington, DC (USA). Polar Research Board. 1989. 59p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG01-87ER60534. 
Order Number DE91013955. Source: OSTI; NTIS; GPO Dep. 

This annual reports describes the Polar Research Board, its ori- 
gin and objectives, it work and plans, and its principal activities and 
accomplishments during calendar year 1988. The Overview 
presents a concise summary of the Board’s program and of its 
responsibilities as US National Committee for the Scientific Com- 
mittee on Antarctic Research (SCAR) of the International Council 
of Scientific Unions. This summary serves as a guide to the more 
detailed information in the rest of the report. The second and third 
sections, “Arctic Activities” and “Antarctic Activities,” describes the 
Board's activities in each region in detail. The fourth section outlines 
the work of the Board’s subgroups, including the Board's Strategy 
studies and the activities of the Board’s standing committees. At 
the end the report are lists of those who participated in the work of 
the Board and its subgroups and of those who represented the 
United States in the activities of SCAR representing membership 
during 1988. There are also lists of publications by the Board, re- 
ports issued during the past year, and those in preparation. 3 figs. 


24413 (DOE/OR/00033-T447) A simple primer on predic 
tive ecosystem modeling. Gist, C.S. Oak Ridge Associated 
Universities, Inc., TN (USA). 1977. 26p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-760R00033. Order 
Number DE91014923. Source: OSTI; NTIS; GPO Dep. 

Ecosystem modeling is nothing more than a concise expression 
of a mixture of biological elements and their interaction with each 
other and the external physical environment. The dynamic expres- 
sion of these phenomena are usually done so in a mathematical 
form. When working with large complex systems such as ecosys- 
tems, the inherent complexity almost precludes anything other than 
a set of mathematical expressions which are compatible with large 
digital computers. For the most part, these mathematical models 
take on the various forms of differential equations depending on 
the degree of resolution one wishes to attain. For the most part, 
because of the paucity of true ecosystem data for many of our bio- 
logical communities in this country, in fact in the world, one may 
rely almost exclusively on first order linear differential equations. 5 
refs., 5 figs., 1 tab. 


24414 (EGG-WTD-9408) Final report for the Idaho National 
Engineering Laboratory Centra! Facilities Area Landfill 2. 
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Doornbos, M.H.; Morgan, M.E.; Hubbell, J.M. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Apr 1991. 30p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. Order 
Number DE91014153. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarize activities completed during FY-88 through 
FY-91 for the US Department of Energy’s (DOE’s) Hazardous 
Waste Remedial Actions Program (HAZWRAP) at the Idaho Na- 
tional Engineering Laboratory (INEL) Central Facilities Area (CFA) 
Landfill 2. The objectives of this program are to demonstrate new 
technologies or innovative uses of existing technologies for the 
identification and remediation of hazardous wastes within a 
municipal-type landfill. The site was chosen as a candidate site be- 
cause it represents a problem typical of both DOE and public 
landfills. The HAZWRAP Technology Demonstration Project began 
at the INEL CFA Landfill 2 in 1987. During characterization and 
identification activities, several organic “hotspots” or anomalies 
were identified. Proposals were then solicited from the private sec- 
tor for innovative technologies to remediate the isolated areas. 
Remediation was planned to be implemented using horizontal wells 
installed underneath a portion of the landfill. These innovative tech- 
nologies and the well installation were planned to support the 
current goals of the DOE and the Environmental Protection Agency 
to treat hazardous waste in place. 2 refs., 2 figs., 2 tabs. 


24415 (EUR-12891) Sorption studies of uranium in 
sediment-groundwater systems from the natural analogue 
sites of Needle’s Eye and Broubster. Higgo, J.J. (British Geolog- 
ical Survey, Keyworth (UK)); Falck, W.E.; Hooker, P.J. Commission 
of the European Communities, Luxembourg (Luxembourg). 1990. 
38p. Contract Fl1W/0073. Source: OSTI; NTIS (US Sales Only). 

This report describes the results of sorption experiments de- 
signed to provide essential data for migration modelling. Sorption 
of 333 from natural ground-water onto peat from Broubster and silt 
from Needle’s Eye was studied under atmospheric conditions and 
different pH regimes. The temperature was maintained at 10°C 
and, in the case of Needle’s Eye silt, the kinetics of sorption were 
tollowed. The results were analyzed in conjunction with speciation 
modelling in an attempt to understand the sorption mechanisms 
and to extrapolate the findings to cover the range of conditions 
likely to be met in the field. This work is part of the CEC project 
Mirage - Second phase, research area ‘Natural analogues’. 


24416 (FMPC/Sub-031) Reproduction and growth in Amer- 
ican robins at the Feed Materials Production Center. Osborne, 
D.R. (Miami Univ., Oxford, OH (USA). Dept. of Zoology); Jones, 
F.A. Westinghouse Materials Co. of Ohio, Cincinnati, OH (USA). 
Feed Materials Production Center; Miami Univ., Oxford, OH (USA). 
Dept. of Zoology. Jan 1991. 29p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC05-860R21600. Order Number 
DE91014648. Source: OSTI; NTIS; GPO Dep. 

Birds have been useful in environmental monitoring within forest 
ecosystems and at a variety of industrial sites. Growth analyses 
have been shown to be a sensitive measure of environmental 
stress in gulls, eagles, and in passerine birds. As part of an inten- 
sive year-long baseline ecological study investigations were 
initiated in late spring 1987 in order to characterize growth and re- 
productive success in Mourning Doves (Zenaida macroura) and 
American Robins (Turdus migratorius) at the Feed Materials Pro- 
duction Center (FMPC). The current study was initiated in order to 
determine whether the pattern of suppressed growth and reproduc- 
tion in FMPC birds still existed onsite. We selected only American 
robins (Turdus migratorius) for study because they appeared the 
most severely affected in 1987. 44 refs., 3 figs., 3 tabs. 


24417 (INIS-BR-2413) Paleomagnetism of voicanic rocks 
from the Northeast of Brazil and the time of the opening of the 
South Atlantic. Guerreiro, S.D.C. Para Univ., Belem, PA (Brazil). 
Nucleo de Ciencias Geofisicas e Geologicas. 1983 161p. (in Por- 
tuguese). Order Number DE91635119. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the first part of this paper palaeomagnetic and rock mag- 
netism investigations were developed in volcanic samples from the 
Northeast of Brazil. The age of the samples spans the Jurassic 
and Cretaceous periods. To accomplish this task four areas were 
studied and a total of 495 samples from 58 sites were analysed. A 
portable drilling machine with 2.5 em core diameter was used to 
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collect the samples. The orientation of the samples were obtained 
by means of a magnetic compass, and a clinometer. The analysis 
of the magnetic minerals of these samples was done by thermo- 
magnetic curves and by X-ray diffraction. In most cases the 
magnetic phase in the rocks is mainly titanomagnetite with poor ti- 
tanium content. Maghemite and sometimes hematite, usually a 
product of weathering, did not obscure the initial thermoremanent 
magnetization of these rocks. The second part of this paper deals 
with the determination of the time of the opening of the South At- 
lantic ocean by means of palaeomagnetic data. In this paper, 
however, instead of using the polar wandering paths of the conti- 
nents (the usual method) statistical tests were applied that give the 
probability that a certain configuration for the two continents be 
consistent or not with the palaeomagnetic data for a chosen pe- 
riod. (author). 


24418 (INIS-BR-2414) Geochemical dispersion of Si, Al, 
Fe, Mn, Na, K, Cu and Zn elements in soils and their use for 
characterization areas geochemically homogeneous. Silva, 
W.R.L. da. Para Univ., Belem, PA (Brazil). Nucleo de Ciencias Ge- 
ofisicas e Geologicas. 1982 105p. (in Portuguese). Order Number 
DE91635120. Source: OSTI; NTIS (US Sales Only); INIS. 

Variations in the chemical composition of soils are used to char- 
acterize sub-areas geochemically - homogenous. The application 
of this methodology in a tropical humid region of accentuated to- 
pography constitute the principal objective of the present research. 
Samples of red latosols (Horizon B) developed over granite, sand- 
stone and basalt occurring in the Central Granite Region of the 
Serra dos Carajas, Para State, Brazil were analized for the ele- 
ments Si, Al, Fe, Mn, Na, K, Cu e Zn, by atomic absorption 
spectrophotometry. Based on the criterion of similarity in the chem- 
ical composition (Cluster Analysis, Factor Analysis) the soils were 
separeted in to different groups. The geographical distribution of 
the different groups permit the establishment of a close relationship 
between the different parent lithologies and their corresponding 
soils. (author). 


24419 (INIS-BR-2421) Mineralogical and geochemical as- 
pects of nickeliferous laterite of Vermelho region, Serra dos 
Carajas (State of Para). Almeida Correa, S.L. de. Para Univ., 
Belem, PA (Brazil). Nucleo de Ciencias Geofisicas e Geologicas. 
1982 82p. (in Portuguese). Order Number DE91635121. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Mineralogical and geochemical studies were carried out on the 
nickeliferous laterite of Vermelho region (Serra of Carajas, state of 
Para). A total of 64 samples were analysed by X-ray fluorescence 
analysis and atomic absorption, spectrophotometry, including bed- 
rock specimens. The laterite is derived from ultramafic rocks 
(serpentinites) and there horizons were recognized towards the top: 
saprolitic horizon with a thickness of more than 4 meters, clay hori- 
zon 6,1 meters thick and limonitic horizon with a thickness of 8,3 
meters. The process of weathering affected both major and trace 
elements which were bleached, transported and reprecipitated. This 
caused variations in the concentration of the elements with depth, 
except for magnesium which was extensively bleached. Nickel 
concentrations in the clay horizon probably was a result of ion ex- 
change between smectite and Ni-bearing solutions, the source of 
this Ni being goethite. Cobalt and zinc were also strongly enriched 
during the process of laterization, although maximum concentra- 
tions of these elements are found in different horizons. (author). 


24420 (INIS-BR-2450) The distribution pattern of trace ele- 
ments in Pedra do Fogo formation, permian of Maranhao 
Basin and it application as an environment indicator of sedi- 
mentation. Oliveira, C.M. de. Para Univ., Belem, PA (Brazil). 
Nucleo de Ciencias Geofisicas e Geologicas. 1982 103p. (in Por- 
tuguese). Order Number DE91635122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present investigation consisted of a geochemical study of the 
medium and upper layers of the Pedra do Fogo Formation aiming 
at correlating its elemental distribution pattern with the sedimentary 
environment where that formation was deposited. Pelitic material 
with carbonate content below 30% was sampled in the three difter- 
ent outcrops of the Pedra do Fogo Formation for mineralogical and 
chemical analyses. Illite and dolomite, with subordinate amounts of 
smectite, calcite, quartz and K-feldspar were determined by X-ray 
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diffraction techniques as the constituents of the mineral assem- 
blages. Trace element (B, Ba, Co, Cr, Cu, Ga, Li, Mn, Ni, P, V, Pb, 
Sr, Rb and Zn), CO sub(2) and K concentrations were determined 
by emission spectrography, atomic absorption spectrometry and 
colorimetry. The interpretation of the chemical data based on B-V, 
Ga-B, B-K sub(2) O and B-Ga-Rb diagrams and on B content indi- 
cates a wite range of variation for the medium salinity during the 
deposition of the Pedra do Fogo rocks. Accordingly, the observed 
sequence is composed of intercalations of marine and fresh water 
sediments, the latter being dominant. The marine intercalations are 
more frequent in the bottom of the sampled stratigraphic section 
and become progressively rarer towards the top layers which were 
deposited in a typically fresh water environment. (author). 


24421 (INIS-BR-2487) Study of an alteration profile on the 
acid rocks of the center-south of Parana state. Clemente, C.A. 
(Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de Agri- 
cultura Luiz de Queiroz); Melfi, A.J.; Dematte, J.L.I.; Delvigne, J. 
Instituto Agronomico de Campinas, SP (Brazil). 1987 2p. (in 
Portuguese). (CONF-8707225-: 21. Brazilian congress on soil sci- 
ence, Campinas (Brazil), 19-25 Jul 1987). Order Number 
DE91638419. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. ROCKS/scanning electron mi- 
croscopy; ROCKS/x-ray diffraction; ROCKS; SOILS 


24422 (INIS-BR-2499) Geochemistry of rare earth elements 
trom granite of Santo Agostinho Cape, Pernambuco. Sial, A.N. 
(Pernambuco Univ., Recife, PE (Brazil). Dept. de Geologia); Borba, 
G.S.; Villarroel, H:S.; Albuquerque, C.A.R. Sociedade Brasileira de 
Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 1980 1p. (In 
Portuguese). (CONF-8010392-: 31. Brazilian Congress on Geol 
ogy, Camboriu (Brazil), 19-25 Oct 1980). Order Number 
DE91638420. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GRANITES/rare earths; RARE 
EARTHS/geochemistry; GEOCHEMICAL SURVEYS; GRANITES; 
GEOCHEMISTRY 


24423 (INIS-BR-2506) Transfer of trace elements in the 
Amazon basin. Ferraz, E.S.B.; Tuon, R.L.: Fernandes, E.A.N. 
Centro de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil). 1990 1p. Order Number DE91638421. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. SEDIMENTS/amazon river; 
MATHEMATICAL MODELS; NEUTRON ACTIVATION ANALYSIS; 
RARE EARTHS; SEDIMENTS 


24424 (INIS-BR-2523) Determination of sup(134)Cs and 
sup(137)Cs concentration in sediment sample. Venturini, L.; 
Pecequilo, B.R.S. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order 
Number DE91638422. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CESIUM 134/gamma 
spectroscopy; CESIUM 134/sediments; CESIUM 137/gamma spec- 
troscopy; CESIUM 137/sediments; SEDIMENTS 


24425 (INIS-mf-12839, pp. 110-137) Radon _ indoors. 
Samuelsson, L. (Linkoeping Univ. (Sweden). Dept. of Physics and 
Measurement Technology). Orszagos Oktatastechnikai Koezpont, 
Veszprem (Hungary). Feb 1990. 364p. (CONF-8909434-: 
International conference on energy alternatives/risk education, Bal- 
atonfuered (Hungary), 7-13 Sep 1989). In Proceedings of the 
International conference on energy alternatives/risk education V. 2: 
Energy and risk. Order Number DE91633456. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An overview is presented of the indoor sources and effects of 
the ionizing radiation from radon, i.e. from its most important iso- 
tope, 2°2Rn. The radon concentration depends on several factors 
of the household environment. The decay scheme of uranium and 
radon is shown briefly. Radon emanation from the ground in Swe- 
den and from the wall, natural convection, and measurement 
techniques are overviewed. Some comments on the risks involved 
are treated. (R.P.) 24 figs.; 3 tabs. 


24426 (INIS-SU-254, pp. 686) Organomineral forms of ra- 
dionuclides in water-soluble state. Golovko, N.V. (AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Geokhimii i Fiziki Mineralov); 
Ol’khovik, Yu.A. AN SSSR, Moscow (USSR). Otdelenie Obshchej i 





Tekhnicheskoj Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk 
(Byelorussian SSR); Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR). 1990. 134p. (in Russian). (CONF-9005347-: 
17. all-union Chugaey conference on complex compound chem- 
istry, Minsk (USSR), 29-31 May 1990). In 17. All-union Chugaev 
conference on complex compound chemistry. Pr. 4: Summaries of 
reports. Order Number DE91003109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CERIUM 144/chemical state; CERIUM 144/ 
radionuclide migration; CESIUM 137/chemical state; CESIUM 137/ 
radionuclide migration, RUTHENIUM 106/chemical state; RUTHE- 
NIUM 106/radionuclide migration; STRONTIUM 90/chemical state; 
STRONTIUM 90/radionuclide migration; © CHEMISORPTION; 
CHERNOBYLSK-4 REACTOR; COMPLEXES; MOLECULAR 
WEIGHT; ORGANIC COMPOUNDS; RADIOECOLOGY; RIVERS; 
SEDIMENTS; SOILS 


24427 (INIS-SU—254, pp. 687) Study of radionuclide forms 
in solls of Ukrainian Polessie. Samchuk, A.|. (AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Geokhimii i Fiziki Mineralov); 
Mitskevich, B.F.; Sushchik, Yu.Ya.; Sodol’ko, |.V.; Kokot, T.K. AN 
SSSR, Moscow (USSR). Otdelenie Obshchej i Tekhnicheskoj 
Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Belorusskoj SSR, Minsk (Byelorussian 
SSR); Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian 
SSR). 1990. 134p. (in Russian). (CONF-9005347-: 17. all-union 
Chugaey conference on complex compound chemistry, Minsk 
(USSR), 29-31 May 1990). In 17. All-union Chugaev conference on 
complex compound chemistry. Pr. 4: Summaries of reports. Order 
Number DE91003109. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. CESIUM 137/chemical state; CESIUM 137/ 
radionuclide migration, STRONTIUM 90/chemical state; STRON- 
TIUM 90/radionuclide migration; CHERNOBYLSK-4 REACTOR; 
COMPLEXES; FULVIC ACIDS; ION EXCHANGE; MOLECULAR 
WEIGHT; ORGANIC COMPOUNDS; SOILS; SOLUBILITY 


24428 (JINR-R-11-89-659) Mathematical method for the 
analysis of time spectra of soll radon. Zlokazov, V.B. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation); Tret’yakova, S.P.; Ishankuliev, D.; Ashirov, 
T.A. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation. 1989. 12p. (In Russian). Order 
Number DE91639709. Source: OSTI; NTIS (US Sales Only); INIS. 

The mathematical approach is described intended to a detection 
of informational indications in the distributions of recorded data and 
a correlation matching them to the events which are of interest. 
The basis of the analysis of such distributions is their decomposi- 
tion into information conponents. The following types of 
components of arbitrary distributions are postulated: concentrated 
components; periodical ones; distributed ones. The mathematical 
method for the detection of these components and for the estima- 
tion of their characteristics and the clusterization methods for 
recognition of the correlation link between them and the given 
events are described. The method and implementation in FOR- 
TRAN program ERTQU were applied to the analysis of the time 
distributions of the concentration of radon in the air of subsoils of a 
region in the Peredovoj Raziom of Kopetdag. 6 refs.; 3 figs. 


24429 (KFK-PEF—55, pp. 51-59) Reaction of nature rejuve- 
nation to soil-working and fertilization measures in harmed 
tree stands in the Black Forest. Littek, T. (Freiburg Univ. (Ger- 
many, F.R.). Waldbau-institut). Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). Projekt Europaeisches Forschungszen- 
trum fuer Massnahmen zur Luftreinhaltung (PEF). Oct 1989. (in 
German). Contract BMFT 87/007/1A. (CONF-8811371-: 2. IMA 
survey seminar on fertilization of ailing tree stands, Bayreuth (Ger- 
many), 21-22 Nov 1988). In Survey seminar ‘Fertilization of ailing 
tree stands’ by the IMA (Inter-Ministerial Task Force of the Federal 
Government and Laender on Forest Decline/Air Pollution). 343p. 
Order Number DE91507456. Source: OSTI; NTIS (US Sales Only). 

In the Black Forest, test areas were prepared in tree stands 
harmed in different degrees on sites that are acidified and depleted 
in nutrients. On test plots with soils which had been conditioned, 
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worked and fertilized in different ways, sowing of the following 
species: spruce, fir, beech, maple, and mountain-ash, began in 
1988. Germination and the further development of the plants were 
observed taking into account further ecological factors of influence, 
and were compared with the results of a sowing in a greenhouse 
under controlled conditions. The executed measures permit to rec- 
ognize first positive reactions of the seedlings to soil working and 
to variants of calcium fertilization. (JH). 


24430 (KFK-PEF-55, pp. 119-128) Investigation of the im- 
pact of neutral salt applications in the ARINUS project. Zoettl, 
H.W. (Freiburg Univ. (Germany, F.R.). Inst. fuer Bodenkunde und 
Waldernaehrungslehre); Feger, K.H.; Simon, B. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Oct 1989. (in German). (CONF-8811371-: 2. IMA 
survey seminar on fertilization of ailing tree stands, Bayreuth (Ger- 
many), 21-22 Nov 1988). In Survey seminar ‘Fertilization of ailing 
tree stands’ by the IMA (inter-Ministerial Task Force of the Federal 
Government and Laender on Forest Decline/Air Pollution). 343p. 
Order Number DE91507456. Source: OSTI; NTIS (US Sales Only). 

In field and laboratory experiments, microbial N and S conver- 
sions in surface layers and upper soil, and influences on these 
from application of neutral salt fertilizers were investigated and 
compared with different N support conditions and current N out- 
puts. As a result, a considerable microbial immobilization of soil 
sulfur was observed, which must be taken into account in evaluat- 
ing fertilization balances (uptake/output). (JH). 


24431 (KFK-PEF—55, pp. 143-151) Mg dynamics in fertilized 
acid forest soils: Effects of fertilizer anions. Kaupenjohann, M. 
(Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer Bodenkunde und 
Bodengeographie); Zech, W. Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). Projekt Europaeisches Forschungszen- 
trum fuer Massnahmen zur Luftreinhaltung (PEF). Oct 1989. (in 
German). (CONF-8811371-: 2. IMA survey seminar on fertilization 
of ailing tree stands, Bayreuth (Germany), 21-22 Nov 1988). In 


Survey seminar ‘Fertilization of ailing tree stands’ by the IMA 
(inter-Ministerial Task Force of the Federal Government and Laen- 


der on Forest Decline/Air Pollution). 343p. Order Number 
DE91507456. Source: OSTI; NTIS (US Sales Only). 

A Mg-deficient, 40-45years old Norway spruce stand near Ober- 
warmensteinach in the Fichtelgebirge was fertilized with MgSO, 
and MgSO, + KNO3 and the ion dynamics of the soil (Podsol de- 
rived trom Phyllite) were investigated. Cation leaching from the soil 
was lower after fertilization with MgSO, than after combined appli- 
cation of MgSO, + KNOz (8.9 kequ M* compared to 15.9 during a 
2 years measuring period). This result was attributed to SO, 
storage of the soil. Laboratory experiments with the study soil con- 
firmed that Mg sorption increased with increasing SO,-contents, 
contrary to NO3. Thus, the sustaining effects of MgSO, fertilizer on 
the Mg supply of Norway spruce at the study site should be mainly 
attributed to sulfate storage and thereby increased Mg sorption. 
(orig.). 


24432 (LA-12101-MS) Preliminary geologic map of the 
Sleeping Butte volcanic centers. Crowe, B.M. (Los Alamos Na- 
tional Lab., NM (USA)); Perry, F.V. Los Alamos National Lab., NM 
(USA). Jul 1991. 13p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91015364. Source: OSTI; NTIS; INIS; GPO Dep. 

The Sleeping Butte volcanic centers comprise two, spatially sep- 
arate, small-volume (<0.1 km°) basaltic centers. The centers were 
formed by mildly explosive Strombolian eruptions. The Little Black 
Peak cone consists of a main scoria cone, two small satellitic sco- 
ria mounds, and associated lobate lava flows that vented from 
sites at the base of the scoria cone. The Hidden Cone center con- 
sists of a main scoria cone that developed on the north-facing 
slope of Sleeping Butte. The center formed during two episodes. 
The first included the formation of the main scoria cone, and vent- 
ing of aa lava flows from radial dikes at the northeast base of the 
cone. The second included eruption of scoria-fall deposits from the 
summit crater. The ages of the Little Black Peak and the Hidden 
Cone are estimated to be between 200 to 400 ka based on the 
whole-rock K-Ar age determinations with large analytical 
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undertainty. This age assignment is consistent with qualitative ob- 
servations of the degree of soil development and geomorphic 
degradation of volcanic landtorms. The younger episode of the Hid- 
den Cone is inferred to be significantly younger and probably of 
Late Pleistocene or Holocene age. This is based on the absence 
of cone slope tilling. the absence of cone-slope apron deposits, 
and erosional unconformity between the two episodes, the poor 
horizon- development of soils, and the presence of fall deposits on 
modern alluvial surfaces. Paleomagnetic data show that the 
centers record similar but not identical directions of remanent mag- 
netization. Paleomagnetic data have not been obtained for the 
youngest deposits of the Hidden Cone center. Further geochronol- 
ogy, soils, geomorphic, and petrology studies are planned of the 
Sleeping Butte volcanic centers 20 refs., 3 figs. 


24433 (LUTFD2-TFMS—5016-1-54-90) Statistical analysis of 
radon data from dwellings. Johansson, B. Lund Univ. (Sweden). 
Dept. of Mathematical Statistics. Mar 1990. 58p. (in Swedish). Or- 
der Number DE91635109. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Examination paper. 

This examination paper includes a statistical analysis of radon 
measurements from dwellings. By using variance analysis it has 
been investigated in what way the measured radon level depends 
on factors like smoking, time of measurement, different detecting 
points in the house, and the dependence of geographical localiza- 
tion. Apart from the classification in risk levels, the time of 
measurement was very important. The statistical analysis have 
been made with the aid of the computer program package SAS. 
Proposals are given for the planning of future measurements. (au- 
thor). 


24434 (NEI-DK-560) Technical note on the gas odorant, 
tetrahydrothiophen’s pollutive properties in the soil. Teknisk 
Note, 4/1990. Vandkvalitetsinstituttet, Hoersholm (Denmark). Oct 
1990 30p. (In Danish). Order Number DE91798498. Source: OSTI; 
NTIS (US Sales Only). 

Prepared for Dansk Gasteknisk Center A/S. 

As natural gas is odourless, odorants such as tetrahydrothio- 
phen, are added in order that possibly dangerous leaks can be 
discovered. In the case of leaks from gas distribution networks this 
chemical also enters the subsurface environment. The aim was to 
investigate the behaviour and environmental impacts of tetrahy- 
drothiopen in the soil and ground water. It is estimated that the 
annual leakage per kilometer pipeage is from minimum 90 to maxi- 
mum 570 g. The basis for calculation of the pollutive effects, and 
the toxicity of this chemical is described on the basis of a survey of 
relevant literature. The conclusions drawn are presented in detail. 
(AB). 


24435 (NIVA-2479) Reversibility of acidification: Solis and 
surface waters. Wright, R.F.; Hauhs, M. Norsk Inst. for Vann- 
forskning, Oslo (Norway). Oct 1990. 42p. Order Number 
DE91793100. Source: OSTI; NTIS (US Sales Only). 

Recent declining levels of acid deposition in both North America 
and Europe have initiated reversal of acidification and recovery of 
impacted ecosystems. The reversibility of acidification has also 
been investigated by means of large-scale experiments with whole 
ecosystems. Predictive models can account for much of this empir- 
ical and experimental data, at least at coarse spatial and temporal 
scales. Discrepancies between observed and predicted effects are 
due in part to the increasingly important role of nitrogen in soil and 
water acidification. "Nitrogen saturation” threatens to offset the in- 
cipient recovery due to reduction in SO emissions. Possible 
ecosystem impacts of future climate change add further uncertainty 
to predictions of long-term acidification trends. 62 refs., 14 figs., 1 
tab. 


24436 (ORNL/TM-11779) 1989 Walker Branch Watershed 
surveying and mapping including a guide to coordinate trans- 
formation procedures. Timmins, S. (Analysas, Inc., Oak Ridge, 
TN (USA)); Chason, J. Oak Ridge National Lab., TN (USA). Feb 
1991. 105p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. Order Number DE91014964. Source: 
OSTI; NTIS; GPO Dep. 
Environmental Sciences Division Publication No. 3659. 
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Walker Branch Watershed is a forested, research watershed 
marked throughout by a 264ft grid that was surveyed in 1967 using 
the Oak Ridge National Laboratory (X-10) coordinate system. The 
Tennessee Valley Authority (TVA) prepared a contour map of the 
watershed in 1987, and an ARC/INFO™ version of the TVA topo- 
graphic map with the X-10 grid superimposed has since been 
used. However, because of inaccuracies observed in mapped loca- 
tions of some grid markers and permanent research plots, portions 
of the watershed were resurveyed in 1989 and an extensive inves- 
tigation of the coordinates used in creating both the TVA map and 
ARC/INFO data base and of coordinate transformation procedures 
currently in use on the Oak Ridge Reservation was conducted. In 
surveying the watershed, previously surveyed control points were 
located or noted as missing, and 25 new control points along the 
perimeter roads were surveyed. In addition, 67 of 156 grid line 
intersections (pegs) were physically located and their positions rel- 
ative to mapped landmarks were recorded. As a result, coordinates 
for the Walker Branch Watershed grid lines and permanent re- 
search plots were revised, and a revised map of the watershed 
was produced. 9 refs., 10 figs., 10 tabs. 


24437 (PNC-TN-7410-90-019) In situ migration experiment 
in argillaceous formation: Performed within the PNC-SCK/CEN 
joint research. Yoshida, Hidekazu (Power Reactor and Nuclear 
Fuel Development Corp., Toki, Gifu (Japan). Chubu Works). Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan). Jan 
1990. 29p. (In Japanese). Order Number DE91508194. Source: 
OSTI; NTIS (US Sales Only); INIS. 

International cooperative R and D has been performed within the 
five years framework of the bilateral agreement between PNC 
(Power Reactor and Nuclear Fuel Development Corporation) and 
SCK/CEN (Studiecentrum voor Kernergie/Centre D'etude de 
L’energie Nucleaire, Mol, Belgium) which is focused on The Migra- 
tion Experiment in argillaceous formation.’ This Tertiary argillaceous 
formation, called Boom clay, is located at about 230m depth in 
Mol-Dessel! area, Belgium. The argillaceous rock is considered to 
have a high capability for retardation to radionuclides when they 
migrate in geosphere because of a high content of clay minerals 
and dissolved carbon-rich pore water. The main purpose of this 
collaboration work is to characterize the migration phenomena in 
sedimentary rock through understanding of the behaviour of ra- 
dionuclides migration in the argillaceous formation. The present 
report describes the preliminary results of in situ one-dimensional 
migration experiment with labelled clay core emplaced in borehole 
under advective condition. In the experiment, radioactive tracer Sr- 
85 and Eu-152+154 have been used in order to determine the 
apparent dispersion coefficient and retardation factor of Boom clay. 
Finally, the following conclusions were obtained by in situ mea- 
surement and calculation based on a appropriate migration model; 
(a) From the Sr-85 experiment, diffusive behavior is interpreted to 
be a dominant phenomena on radionuclides transportation. (b) 
From the Eu-152+154 experiment, very small non-retarded fraction 
is observed. (author). 


24438 (PNL-SA-17567) Accuracy and precision of well 
casing surveys and water-level measurements and their im- 
pact on water-level contour maps. Schalla, R. (Pacific Northwest 
Lab., Richland, WA (USA)); Bates, D.J.; Lewis, A.K. Pacific North- 
west Lab., Richland, WA (USA). Jun 1991. 19p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 
(CONF-9006357-—1: International symposium on mapping and geo- 
graphic information systems (GIS), San Francisco, CA (USA), 
21-22 Jun 1990). Order Number DE91014982. Source: OSTI:; 
NTIS; GPO Dep. 

Relatively stringent accuracy and precision requirements for well 
casing surveys and associated water-level measurements are gen- 
erally difficult to achieve. Field experiments and research indicate 
that the achieved accuracy is commonly less than expected. Real- 
istic accuracy expectations require that the investigator know what 
is achievable for a site and how to convey the proper information 
to the surveyor. The point-difference accuracy of vertical surveys is 
calculated, based on the measured inaccuracy of the vertical sur- 
vey divided by the square root of the length of the survey, and 
therefore by the size of the study area and number of wells sur- 
veyed. The accuracy of water-level measurements and contour 





maps is determined primarily by the equipment and procedures 
used for measuring the depth to water in the well casings. When 
setting accuracy requirements for water-level measurements and 
contour maps, the investigator must consider the end use of the 
data. Composite error from the two primary sources of error deter- 
mines how much precision and accuracy are reasonably 
achievable. 23 ref., 4 figs., 2 tabs. 


24439 (PNL-SA-18876, pp. 241-247) Comparison of statisti- 
cal methods for estimating plutonium inventories in soil. 
McArthur, R.D. (Desert Research Institute, Las Vegas, NV (USA)). 
Pacific Northwest Lab., Richland, WA (USA). 1990. (CONF- 
891053-—: 28. Hanford lite sciences symposium on environmental 
monitoring, restoration and assessment: what have we learned?, 
Richland, WA (USA), 16-19 Oct 1989). in Environmental monitor- 
ing, restoration and assessment: What have we learned?. 340p. 
Order Number DE91004883. Source: OSTI; NTIS; INIS. 

Several statistical methods have been used to estimate total plu- 
tonium inventory in contaminated surface soil on the Nevada Test 
Site, including systematic sampling, importance sampling, stratified 
random sampling, and two forms of kriging. In computer simulation 
experiments to compare these methods, systematic sampling using 
regular and preferential grids gave accurate and precise inventory 
estimates. However, the difficulty in estimating sampling variance 
from a single sample is a major drawback in field applications. Al- 
though importance sampling and stratified random sampling 
allowed estimation of sampling error, these methods gave less pre- 
cise results than grid samples and were harder to use. Inventory 
estimates from kriging were biased, and kriging variances were not 
representative of true sampling variability. Kriging may not be ap- 
propriate where contaminant levels change rapidly over short 
distances. 


24440 (PNL-SA-19582) Modeling molecular processes in 
the environment. Dunning, T.H.; Xantheas, S.S.; Hess, A.C.; 
Feller, D.F.; Kendall, R.A.; Ornstein, R.L. Pacific Northwest Lab., 
Richland, WA (USA). May 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
9105202—4: Power supercomputer users meeting, Gaithersburg, 
MD (USA), 21-22 May 1991). Order Number DE91013790. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy is committed to a 30-year pian for 
environmental restoration at all of its sites. To meet these commit- 
ments DOE has organized an ambitious Research, Development, 
Demonstration, Testing and Evaluation program. Basic research 
lays the foundation for each step in the RDDT&E program, provid- 
ing new knowledge and techniques for site characterization, 
needs assessment, innovative remediation technology, and 
post-remediation evaluation and monitoring. Theoretical and com- 
putational moiecular science will play a critical role in developing 
molecular-level descriptions of the complex systems found in the 
environment. Theory provides the conceptual framework for the 
analysis and interpretation of experimental data. Modeling and sim- 
ulation provides quantitative information which may be expensive, 
difficult or impossible to obtain in the laboratory. Further, theory, 
modeling and simulation provides insights into the fundamental fac- 
tors governing molecular structure and dynamics which cannot be 
obtained from experiment alone. Continuing advances in theoretical 
concepts and methodology when combined with the ongoing nearly 
exponential growth in computer processing speeds hold great 
promise for modeling the fundamental molecular processes 
involved in contaminant transport and transformation in the envi- 
ronment. 5 figs. 


24441 (SKB-TR-90-32) Radionuclide transport paths in the 
nearfield - a KBS-3 concept study. Pusch, R. (Clay Technology 
AB and Lund Univ. of Tech. (Sweden)). Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Jul 1990. 45p. Or- 
der Number DE91638410. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The general scope of the study has been to identify and define 
major paths for radionuclide transport from KBS3 canisters, focus- 
ing on the nearfield rock. A primary purpose was to document the 
hydraulic properties of the ‘disturbed zones’ around blasted tunnels 
and it is concluded from compilation of theoretical data and field 
experiment recording that stress relief and blasting effects combine 
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to form a previous zone that extends to about 1 m from the tunnel 
periphery. It has an average, isotropic hydraulic conductivity of no 
less than 10-& m/s. A second major purpose of the study was to 
generalize the structure of granitic rock with respect to water- 
bearing fractures. Forsmark, Finnsjoen, and Stripa data have been 
considered and found to support the idea of rather regular 
‘orthogonal’ fracture systems with relatively large spacings. The hy- 
draulically active part of the fractures, which can be characterized 
by simple statistical distributions of persistence, spacing, and aper- 
ture, is formed by channels, which can be taken as plane, straight 
stripes with constant width and aperture. The width can be as- 
sumed on the basis of field observations while the aperture is 
estimated from the bulk conductivity and the geometry of the frac- 
ture network. The major transport paths of the rock have been 
concretized and combined to form a general simplified model in- 
tended for calculation of radionuclide transport through water flow 
and through diffusion through continuous water passages. This 
model comprises of a circumscribing pervious zone of ‘wall distur- 
bance’ around the deposition holes in addition to the fracture 
channels. (author). 


24442 (SKB-TR-90-38) Solute transport in fractured rock - 
applications to radionuclide waste repositories. Neretnieks, |. 
(Royal Inst. of Tech., Stockholm (Sweden). Dept. of Chemical Engi- 
neering). Swedish Nuclear Fuel and Waste Management Co.., 
Stockhoim (Sweden). Dec 1990. 109p. Order Number 
DE91638403. Source: OSTI; NTIS (US Sales Only): INIS. 

Flow and solute transport in fractured rocks has been intensively 
studied in the last decade. The increased interest is mainly due to 
the plans in many countries to site repositories for high level nu- 
clear waste in deep geologic formations. All investigated crystalline 
rocks have been found to be fractured and most of the water flows 
in the fractures and fracture zones. The water transports dissolved 
species and radionuclides. It is thus of interest to be able to under- 
stand and to do predictive modelling of the flowrate of water, the 
flowpaths and the residence times of the water and of the nuclides. 
The dissolved species including the nuclides will interact with the 
surrounding rock in different ways and will in many cases be 
strongly retarded relative to the water velocity. lonic species may 
be ion exchanged or sorbed in the mineral surfaces. Charges and 
neutral species may diffuse into the stagnant waters in the rock ma- 
trix and thus be withdrawn from the mobile water. These effects will 
be strongly dependent on how much rock surface is in contact with 
the flowing water. It has been found in a set of field experiments 
and by other observations that not all fractures conduct water. Fur- 
thermore it is found that conductive fractures only conduct the 
water in a small part of the fracture in what is called channels or 
preferential flowpaths. This report summarizes the present con- 
cepts of water flow and solute transport in fractured rocks. The 
data needs for predictive modelling are discussed and both field 
and laboratory measurement which have been used to obtain data 
are described. Several large scale field experiments which have 
been specially designed to study flow and tracer transport in crys- 
talline rocks are described. in many of the field experients new 
techniques have been developed and used. (81 refs.) (author). 


25443 (SKN-43) Geogas - a tracer or a carrier?. Hermans- 
son, H.P. (Studsvik AB, Nykoeping (Sweden)); Chyssler, J.; 
Aakerblom, G.; Linden, A. National Board for Spent Nuclear Fuel, 
Stockholm (Sweden); Studsvik Nuclear, Nykoeping (Sweden). Jan 
1991. 66p. (In Swedish). (STUDSVIK-NS—90-118.). Order Number 
DE91638411. Source: OSTI; NTIS (US Sales Only); INIS. 

This report is a review of the literature about geogas and the mi- 
gration of radioactive materials trom a repository. The results 
indicate that nitrogen gas may cause a migration of piutonium col- 
loids and other small particles. (64 refs.) (K.A.E.). 
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Refer also to citation(s) 22618, 22726, 22728, 22730, 22750, 
22761, 22769, 22776, 22777, 22791, 22792, 22793, 22794, 22795, 
22874, 22876, 22879, 22917, 23067, 23070, 23635, 24367, 24372, 
24374, 24375, 24376, 24377, 24381, 24393, 24401, 24403, 24409, 
24412, 24413, 24435, 24438, 24493, 24561, 24596 
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24444 (ANL-91/2) Surveillance of Site A and Plot M: Re- 
port for 1990. Goichert. N.W. Argonne National Lab.. IL (USA). 
May 1991. 48p. Sponsored by USDOE. Washington. DC (USA). 
DOE Contract W-31109-ENG-38. Order Number DE91014251. 
Source: OSTI: NTIS: INIS: GPO Dep. 

The results of the environmental surveillance program conducted 
at Site A/Piot M in the Palos Forest Preserve area for CY 1990 are 
presented. The surveillance program is the ongoing remedial action 
that resulted from the 1976-1978 radiological characterization of 
the site. That study determined that very low levels of hydrogen-3 
(as tritiated water) had migrated from the burial ground and were 
present in two nearby hand-pumped picnic wells. The current pro- 
gram consists of sample collection and analysis of air, surface and 
subsurface water, and bottom sediment. The results of the analy- 
ses are used to determine the migration pathway of water from the 
burial ground (plot M) to the hand-pumped picnic wells, establish if 
buries radionuclides other than hydrogen-3 have migrated, and 
generally characterize the radiological environment of the area. 
Tritiated water continues to be detected in a number of wells, bore- 
holes, dolomite holes, and a surface stream. Analyses since 1984 
have indicated the presence of low levels of strontium-90 in water 
from a number of boreholes next to Plot M. The results of the 
surveillance program continues to indicate that the radioactivity re- 
maining at Site A/Plot M does not endanger the health or safety of 
the public visiting the site or those living in the vicinity. 20 refs., 7 
figs., 15 tabs. 


24445 (CONF-9109157-1) Modeling extreme rainfall runoff 
events. Fontaine, T.A. Oak Ridge National Lab., TN (USA). Sep 
1991. 3p. Sponsored by USDOE. Washington, DC (USA). DOE 
Contract ACO05-840R21400. From 27. American Water Resources 
Association (AWRA) annual conference: New Orleans, LA (USA); 
8-13 Sep 1991. Order Number DE91012959. Source: OSTI; NTIS; 
GPO Dep. 

Short communication. RUNOFF/h codes: FLOODS/simulation; 
RUNOFF; FLOODS; SIMULATION; RAIN: HYDROLOGY; MATHE- 
MATICAL MODELS 


24446 (DOE/ER/60251-T1) Stream ecology in an Alaskan 
tundra watershed: Final report. Oswood, M.W. Alaska Univ., 
Fairbanks, AK (USA). Inst. of Arctic Biology. Mar 1991. 9p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG06-84ER60251. Order Number DE91014822. Source: OSTI; 
NTIS; GPO Dep. 

This study was part of the “R4D Project’, a large, multi- investi- 
gator study of an arctic watershed on the Alaskan North Slope. The 
ultimate goal of this program was to examine the response, resis- 
tance, and resilience to, and recovery from disturbances in arctic 
tundra ecosystems (hence, R4D). This report concerns the Steam 
Ecology portion of the R4D, project under the direction of Dr. Mark 
Oswood. Consideration of arctic streams is critical to rational man- 
agement of the arctic landscape. Since streams drain upslope 
areas, disturbances visited upon valley slopes often have unwel- 
come consequences to the stream at the bottom of the valley. 
Degradation of water quality is generally not limited to a localized 
stretch of stream but transported some distance downstream and 
may involve changes in water quality or fish and wildlife popula- 
tions in downstream rivers lakes, or estuaries. 14 refs. 


24447 (DOE/ER/60844—2) Experimental assessment and 
modeling of organic compound interphase mass-transfer rates 
in multiphase subsurtace systems: Progress report. Abriola, 
L.M.; Weber, W.J. Jr. Michigan Univ., Ann Arbor, MI (USA). Feb 
1991. 26p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-89ER60844. Order Number DE91014241. Source: 
OSTI; NTIS; GPO Dep. 

The contamination of groundwater resources by organic chemi- 
cals is a problem of national concern. These pollutants are often 
released to subsurface environments as non-aqueous phase liquids 
(NAPL's). In such instances, a portion of the discharged organic 
liquid will remain trapped in the soil or aquifer pore spaces due to 
the action of capillary forces. The overall goals of this research are 
to develop a realistic representation of interphase mass transfer, to 
explore its significance on the migration of organics in the 
subsurface, and to evaluate its impact upon the effectiveness of re- 
mediation schemes. The results of this study should significantly 
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impact our understanding of the distribution of NAPLs and phase 
partitioning processes in subsurface systems, and the effectiveness 
and design of associated remediation schemes. Output of this 
project specifically addresses two of the goals of DOE's Multiphase 
Fluid Flow Subprogram: it will improve our understanding and abil- 
ity to characterize sources of organic vapors in unsaturated zones; 
and it will result in improved predictive models and codes to assist 
in the design and evaluation of remedial actions. 57 refs., 6 figs. 


24448 (DOE/SR/15160—-4) Hydrogeologic investigation and 
establishment of a permanent multi-observational well network 
in Aiken, Allendale, and Barnwell Counties South Caroline— 
Phase 4: Open-File Report No. 39. Gellici, JA. South Carolina 
Water Resources Commission, Columbia, SC (USA). Geology- 
Hydrology Div. Mar 1991. 74p. Sponsored by USDOE, 
Washington. DC (USA). DOE Contract FC09-86SR15160. Order 
Number DE91015241. Source: OSTI; NTIS; GPO Dep. 

The Lower Savannah River Project was initiated in 1986 for the 
purpose of understanding the hydrogeologic conditions adjacent to 
the Savannah River site. Nineteen monitoring wells have been 
completed, 16 of which have been equipped with automatic water- 
level recorders. Microscopic core descriptions, sieve analyses, age 
dating, and other core analyses continue to be obtained. During 
Phase 4 (August 1989-August 1990), two deep monitoring wells 
were completed at site C-10. Paleontologic and palynological age 
dates, with lithologic data, were used to determine the stratigraphy 
at sites C-2, C-6, and C-10. Eleven formations and three members 
were identified at site C-10, and nine formations at sites C-2 and 
C-6. Two cluster sites, C-2 and C-6, are complete: no additional 
monitoring wells are scheduled to be drilled. Water-level differ- 
ences are minor among the wells at site C-2, indicating regional 
hydraulic continuity among area aquifers. Significant water-level 
differences occur among wells at site C-6, suggesting four hydrauli- 
cally isolated aquifers. 7 refs., 4 figs., 2 tabs. 


24449 (ETDE-IT-91-44) Experimental verification of mathe- 
matical model of thermal diffusion in sea. Di Monaco, A.; 
Miserocchi, M. Ente Nazionale per |'Energia Elettrica, Rome (Italy). 
1989. 34p. (in Italian). (CONF-8905385—1: Convegno All (Associ- 
azione Idrotecnica Italiana) 'Immissione di acque reflue in mare’, 
Ischia (Italy), 10 May 1989). Order Number DE91508834. Source: 
OSTI; NTIS (US Sales Only). 

From Convegno All (Associazione Idrotecnica Italiana) 'Immis- 
sione di acque reflue in mare’; Ischia, Italy (10-12 May 1989). 

The therma! plumes of two large coastal power plants were ac- 
curately described in different situations, through a network of 
digital thermographs. The theoretical prediction, obtained through a 
tridimensional hydrodynamical, mathematical model and applied in 
the field boundary conditions, was shown to be in good agreement 
with experimental results, thus demonstrating the models validity 
and the accuracy of its empirical parameters. 


24450 (IAE-4987-2) Application of LKB 1220 Quantulus de- 
vice to determine tritium content in hydrosphere. Levina, L.A.; 
Ulumbekov, R.F.; Fedotov, A.A.; Kheruvimov, A.N. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 8p. (In Russian). Order 
Number DE91638443. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of tritium content in samples of river water, taken 
in the regions of certain NPPs (the Chernobyl, Novo-Voronezh, 
Rovno NPPs) are performed using a low-background liquid- 
scintillation LKB 1220 Quantulus a-6-spectrometer. It is shown that 
tritium content in the region of Rovno NPP is quite high, though it 
is lower than the permissible level, and in the remaining sampling 
regions tritium content is close to the natural background. The 
lower measurement limit makes up 20 Ba/l (5.4x10-'° Ci). 5 
refs.; 3 figs.; 1 tab. 


24451 (INIS-BR-2407) Hydrogeochemical utilization of nat- 
ural isotopes from U(4n+2) and Th(4n) series at Morro do 
Ferro, Pocos de Caldas (MG). Bonotto, D.M. Sao Paulo Univ., SP 
(Brazil). Inst. Astronomico e Geofisico. [1991] 402p. (in Por- 
tuguese). Order Number DE91635138. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Uranium and thorium isotopic analysis were performed on well 
spoils of the main ore body at Morro do Ferro, Pocos de Caldas 





(MG), using groundwater from several boreholes in the area and 
surface water from a steam that originates at the base of the hill. 
For extraction of uranium and thorium a long chemical process 
was applied to samples; activities of 228Th and 232 Th isotopes 
(4n series) and also of 238U, 234U and 230Th isotopes (4n+2 se- 
ries)were determined by the alpha spectrometry method. The ratios 
234U?238U determined for well spoils did not show marked dise- 
quilibria between these isotopes. However, the ratios 228Th/232Th 
and 230Th/234U obtained in some samples showed a high dise- 
quilibrium between these isotopes, associated with the presence of 
possible zones of removal of uranium and precipitation of ra- 
dium.(author). 


24452 (INIS-BR—2539) Radiochemical determination of ce- 
sium in seawater. Cunha, |.|.L.; Munita, C.S.; Paiva, R.P. Instituto 
de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 ip. Order Number DE91638444. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CESIUM 137/radiometric analy- 
sis; CESIUM 137/seawater, SEAWATER; PRECIPITATION 


24453 (INIS-BR-2554) Determination of thorium distribu- 
tion coefficient in sediments of Pinheiros river. Lima, M.F.; 
Mazzilli, B. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 ip. (In Portuguese). Order Number 
DE91638445. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THORIUM/distribution 
functions; THORIUM/sediments; THORIUM/uptake; RIVERS; THO- 
RIUM; SEDIMENTS; UPTAKE 


24454 (KFK-4793) Estimation of the radiation exposure 
resulting from accidental discharges of radionuclides from nu- 
clear facilities into rivers considering the time dependency on 
relevant parameters. Al-Omari, |. Kernforschungszentrum Karl- 
sruhe GmbH (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many, F.R.). Projekt Nukleare Sicherheitsforschung; Karisruhe 
Univ. (T.H.) (Germany, F.R.). Fakultaet fuer Maschinenbau. Mar 
1991. 133p. (in German). Order Number DE91500240. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report deals with possible source terms as well as with the 
transport of radionuclides in rivers. An estimate is presented of the 
radionuclide concentrations of Sr-90 and Cs-137 in the river sys- 
tem due to supposed or estimated short- and long-term source 
terms. The results are described of validating calculations for deter- 
mination of the concentrations of Co-60 in the suspended load and 
sediment media. Then the radiation exposure resulting from the 
various source terms as well as selected results are discussed. 
(orig.). 


24455 (NEI-FI-134-Vol.2, pp. 28) Iron transport from natural 
and mined peatlands in the drainage basin of the humic river 
Kiiminkijoki; Northern Finland. Heikkinen, K. (National Board of 
Waters and the Environment in Oulu (Finland)). Association of 
Finnish Peat Industries, Jyskae (Finland). 1990. (CONF-900627— 
Vol.2: Peat '90: international conference and exhibition on peat 
production and use, Jyvaeskylae (Finland), 11-15 Jun 1990). in 
PEAT 90 -versatile peat: Volume 2 Posters. 201p. Order Number 
DE91793074. Source: OSTI; NTIS (US Sales Only). 

Poster presentation. WETLANDS/environmental effects; IRON/ 
environmental transport; WETLANDS; DRAINAGE; COLLOIDS; 
IRON; FINLAND; RIVERS; PEAT; HARVESTING 


24456 (NEI-FI-134-Vol.2, pp. 91-96) The occurence of 
gonyostomum semen (Ehr.) diesing (raphidophyceae) in wa- 
ters near peat ming areas. Marja-aho, J. (Vapo Oy, Jyvaeskylae 
(Finland)); Selin, P. Association of Finnish Peat Industries, Jyskae 
(Finland). 1990. (CONF-900627—Vol.2: Peat '90: international con- 
ference and exhibition on peat production and use, Jyvaeskylae 
(Finland), 11-15 Jun 1990). In PEAT 90 - versatile peat: Volume 2 
Posters. 201p. Order Number DE91793074. Source: OSTI; NTIS 
(US Sales Only). 

Poster presentation. WETLANDS/water pollution; GROUND WA- 
TER; WETLANDS; PEAT; ALGAE; ACIDIFICATION; FINLAND; 
NUTRIENTS; PRODUCTION 
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24457 (NUREG/CR-5716) Model validation at the Las 
Cruces Trench Site. Hills, R.G. (New Mexico State Univ., Las 
Cruces, NM (USA). Dept. of Mechanical Engineering); Wierenga, 
P.J. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Engineering; Arizona Univ., Tucson, AZ (USA). Dept. of Soil and 
Water Science; New Mexico State Univ., Las Cruces, NM (USA). 
Dept. of Mechanical Engineering. Jun 1991. 89p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 

A series of dynamic field experiments have been performed at 
the Las Cruces Trench Site to provide data to test deterministic 
and stochastic models for water flow and solute transport in spa- 
tially variable unsaturated soils. Two experiments were performed 
to provide support for model validation efforts during Phase 1 of 
INTRAVAL and a third experiment is currently underway to support 
the INTRAVAL Phase 2 efforts. The third experiment utilizes differ- 
ent boundary and initial conditions and additional chemical tracers. 
The data from the third experiment along with model predictions 
from several modeling groups will be used to test models for water 
flow and solute transport during infiltration and redistribution. This 
report summarizes the Las Cruces Trench Site model validation ef- 
forts and presents the INTRAVAL Phase 2 validation plans. The 
Phase 2 validation strategy is discussed in detail. 29 refs., 11 figs., 
4 tabs. 


24458 (NUREG/CR-5737) Hydrogeologic pertormance as- 
sessment analysis of the commercial low-level radioactive 
waste disposal facility near West Valley, New York. Bergeron, 
M.P. (Pacific Northwest Lab., Richland, WA (USA)); Smoot, J.L.; 
Kemner, M.L.; Cronin, W.E. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Low-Level Waste Management and 
Decommissioning; Pacific Northwest Lab., Richland, WA (USA). 
Jun 1991. 102p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (PNL- 
7688). Source: OSTI; NTIS; INIS; GPO. 

A hydrogeologic performance assessment of the commercial 
low-level waste site near West Valley, New York, was performed 
for two pathways: a shallow lateral pathway where trench water 
can potentially migrate laterally through fractured and weathered till 
to nearby streams and a deep vertical pathway where leachate can 
migrate downward through unweathered till and laterally offsite in a 
lacustrine unit. Along the shallow pathway, little physical site evi- 
dence is available to indicate what the degree of lateral migration 
can be. Past modeling showed that overflowing trench water would 
migrate laterally some distance before migrating downward into the 
unweathered till. If water did reach a nearby stream, calculations 
show that decay, adsorption, and stream dilution would reduce 
leachate concentration to acceptable levels. Within the deep path- 
way, tritium and '4C were the only radionuclides released in any 
significant concentrations. Predicted tritium levels are well below 
regulatory limits; however, predicted peak '*C concentrations, 
while meeting the 25 mrenvyr limit using the drinking-water-only 
exposure scenario, exceed the limit for the full garden scenario. 
Site information on '*C release rates and geochemical behavior 
has considerable uncertainty and would need to be more fully eval- 
uated in a licensing situation. 58 refs., 32 figs., 12 tabs. 


24459 (ORNL/TM-11576) Analysis of southeastern Canada 
lake-water chemistry data in relation to acidic deposition. Ol- 
son, R.J.; Cook, R.B.; Ross-Todd, B.M.; Beauchamp, J.J. Oak 
Ridge National Lab., TN (USA). May 1990. 89p. Sponsored by US- 
DOE, Washington, DC (USA); Environmental Protection Agency, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91014957. Source: OSTI; NTIS; GPO Dep. 
Environmental Sciences Division Publication No. 3509. 
Lake-water chemistry data were obtained for lakes in southeast- 
ern Canada to study relationships between atmospheric deposition 
and acid-base chemistry as part of the National Acid Precipitation 
Assessment Program State of Science and Technology reports 
Quality assurance checks were made to ensure that the data oad 
were of sufficient quality and were comparable to data from the 
United States. Nine’ -eight percent of the 8506 sampled lakes had 
pH, ANC, and SO,°- data and were used in our analyses. Of 
these, we created a subset of 4017 lakes having data for more 
variable (Ca**, Mg**, Na*, Kt, DOC, and conductivity) to analyze 
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potential sources of lake-water acidity. The objectives of this work 
were to determine the geographical extent and number of poten- 
tially affected systems and to infer causes of acidification based on 
ion ratios. 35 refs., 28 figs., 12 tabs. 


24460 (ORNL/TM-—11866) The effectiveness of groundwater 
pumping as a restoration technology. Doty, C.B.; Travis, C.C. 
Oak Ridge National Lab., TN (USA). May 1991. 67p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DES1014969. Source: OSTI; NTIS; INIS; GPO Dep. 

An in-depth analysis of the effectiveness: of pumping groundwa- 
ter for aquifer restoration was conducted based on: (1) 
performance records for 16 sites where pumping with the objective 
of aquifer restoration has been implemented for periods of 2 to 12 
years, and (2) recent theoretical and modeling studies. The 
reduction of aquifer concentrations is the primary indicator of effec- 
tiveness of groundwater extraction. However, other indicators of 
effectiveness such as plume containment, mass reduction, and 
achievement of specific cleanup goals were also components of 
the evaluation. Based on our review of performance records and 
recent theoretical studies, the following can be concluded regarding 
the use of groundwater pumping for aquifer restoration: (1) Pump- 
ing is effective for contaminant mass reduction, plume containment 
and extraction of groundwater for point-of-use treatment. Its use for 
attaining these objectives should be encouraged. (2) Groundwater 
pumping is ineffective for restoring aquifers to health-based levels. 
This reality needs to be explicitly recognized by regulators. (3) The 
primary contributors to the ineffectiveness of pumping in meeting 
cleanup goals are the time-dependent decrease in the rate of des- 
orption of contaminants from contaminated soils and the existence 
of immobile contaminants either in the non-aqueous phase or 
trapped in zones of low permeability. (4) Remedial time frames of 
2 years to 30 years were predicted at the sites reviewed. Regula- 
tors currently maintain that 20 to 40 years may be needed to reach 
health-based cleanup goals. However, recent modeling studies es- 
timate pump and treat time frames of 100 to 1000 years. 22 refs., 
5 figs., 4 tabs. 


24461 (PNC-TN-7410-90-021) Current status of the investi- 
gation on the regional groundwater flow analysis. Yanagizawa, 
Koichi (Power Reactor and Nuclear Fuel Development Corp., Toki, 
Gifu (Japan). Chubu Works). Power Reactor and Nuclear Fuel De- 
velopment Corp., Tokyo (Japan). May 1990. 46p. (in Japanese). 
Order Number DE91508196. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Power Reactor and Nuclear Fuel Development Corporation 
(PNC) has investigated on the regional groundwater flow analysis 
in the Tono Investigation Area, Gitu Prefecture, Japan, for the 
purposes of the development of the methodology and the instru- 
mentation for the analysis. The area is composed of the Neogene 
Sedimentary rock overlying the basement of the granitic rocks in 
cretaceuns Age and the Paleozoic formations. Hydrogeological 
structures must be three-dimensionally understood and included in 
regional flow model. While the investigated area is 10km x 10km x 
ikm (depth), the measured parameters are spotted data from the 
surface and the boreholes. The following studies are in progress: 
(1) Hill slope hydrology (2) Hydrogeological characteristics (3) Es- 
tablishment of hydrogeological structure model (4) Establishment of 
fracture flow model (5) Groundwater flow analysis (6) Validation of 
regional flow model by long-term monitoring system. As a result, 
the conclusions below are obtained. (1) Seto Group, the subsolidi- 
fied rock plays important roles for the recharge of the groundwater. 
(2) Hydraulic conductivities tend to decrease with depth till several 
hundreds meters in the granitic rock. (3) Hydrogeological structure 
can be classified into 8 types in this area. (4) Currently, three- 
dimensional finite-element analysis of unsaturated-saturated flow 
model is considered to be the most available as a method for the 
regional flow analysis. Furthermore, basic data on fractures is be- 
ing obtained to understand the fracture patterns in the rock mass 
with a possible use of geostatistic method. Hydraulic parameters 
have been monitored on the surface and in the boreholes and the 
gallery. (J.P.N.). 


24462 (PNL-7686) Results of bulk sediment analysis and 
bioassay testing on selected sediments from Oakland Inner 


Harbor and Alcatraz disposal site, San Francisco, California. 
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Word, J.Q.; Ward, J.A.; Woodruff, D.L. Pacific Northwest Lab., 
Richland, WA (USA). Sep 1990. 207p. Sponsored by Department 
of Defense, Washington, DC (USA); USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91014282. Source: OSTI; NTIS; INIS; GPO Dep. 

The Battelle/Marine Sciences Laboratory (MSL) was contracted 
by the US Army Corps of Engineers, San Francisco District, to per- 
form bulk sediment analysis and oyster larvae bioassays (elutriate) 
on sediments from Inner Oakland Harbor, California. Analysis of 
sediment characteristics by MSL indicated elevated priority pollu- 
tants, PAHs, pesticides, metals, organotins, and oil and grease 
concentrations, when compared to Alcatraz Island Dredged Mate- 
rial Disposal Site sediment concentrations. Larvae of the Pacific 
oyster, Crassostrea gigas, were exposed to seawater collected 
from the Alcatraz Island Site water, and a series of controls using 
water and sediments collected from Sequim Bay, Washington. Ex- 
posure of larvae to the Alcatraz seawater and the 50% and 100% 
elutriate concentrations from each Oakland sediment resulted in 
low survival and a high proportion of abnormal larvae compared to 
Sequim Bay control exposures. MSL identified that field sample 
collection, preservation, and storage protocols used by Port of 
Oakland contractors were inconsistent with standard accepted 
practices. 23 refs., 10 figs., 40 tabs. 


24463 (PNL-SA-18825) Catalytic destruction of organics 
and chlorinated organics with TEES Il. Baker, E.G.; Elliot, D.C.; 
Sealock, L.J. Jr.; Neuenschwander, G.G. Pacific Northwest Lab., 
Richland, WA (USA). Jun 1991. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
901285-3: USAF/DOE workshop on solvent substitution, Phoenix, 
AZ (USA), Dec 1990). Order Number DE91014070. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A catalytic process is being developed at Pacific Northwest Lab- 
oratory (PNL) for destroying hazardous organics and chlorinated 
organics, including spent solvents, in aqueous waste streams. Ex- 
periments have been conducted in a batch reactor, a bench-scale 
continuous-stirred tank reactor (CSTR), and an continuous-flow 
tubular reactor. A 5-gal/h developmental unit is under construction 
and will be operational in 1991. The Thermochemical Environmen- 
tal Energy System 2 can destroy a wide variety of organics and 
chlorinated organics by thermocatalytic treatment at 300°C to 
350°C and 2000 to 3000 psig. This paper summarizes the batch 
reactor and CSTR results and presents new results obtained in the 
tubular reactor. The high levels of destruction achieved in the tubu- 
lar reactor show that kinetic data obtained in CSTR can be used to 
design large-scale tubular reactors with little scaleup risk. Corro- 
sion studies were completed, and it appears that less expensive 
materials of construction can be used in many applications, which 
will make the process more cost effective. Cost estimates for 
larger- scale facilities have been prepared by Onsite*Ofsite, Inc., 
who is working with PNL to transfer the technology to industry. 5 
refs., 4 tabs., 1 fig. 


24464 (PNL-SA-18876, pp. 327-329) Effective sample label- 
ing. Rieger, J.T. (Pacific Northwest Laboratory, Richland, WA 
(USA)); Bryce, R.W. Pacific Northwest Lab., Richland, WA (USA). 
1990. (CONF-891053-—: 28. Hanford life sciences symposium on 
environmental monitoring, restoration and assessment: what have 
we learned?, Richland, WA (USA), 16-19 Oct 1989). In Environ- 
mental monitoring, restoration and assessment: What have we 
learned?. 340p. Order Number DE91004883. Source: OSTI; 
NTIS; INIS. 

Ground-water samples collected for hazardous-waste and radio- 
logical monitoring have come under strict regulatory and quality 
assurance requirements as a result of laws such as the Resource 
Conservation and Recovery Act. To comply with these laws, the la- 
beling system used to identify environmental samples had to be 
upgraded to ensure proper handling and to protect collection per- 
sonnel from exposure to sample contaminants and sample 
preservatives. The sample label now used as the Pacific Northwest 
Laboratory is a complete sample document. In the event other pa- 
perwork on a labeled sample were lost, the necessary information 
could be found on the label. 


24465 (PNL-SA-18876, pp. 315-318) Environmental charac- 
terization to assess potential impacts of thermal discharge to 





the Columbia River. Neitzel, D.A. (Pacific Northwest Laboratory, 
Richland, WA (USA)); Dauble, D.D.; Page, T.L.; Greager, E.M. Pa- 
cific Northwest Lab., Richland, WA (USA). 1990. (CONF-891053—: 
28. Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). In Environmental monitoring, restoration 
and assessment: What have we learned?. 340p. Order Number 
DE91004883. Source: OSTI; NTIS; INIS. 

Laboratory and field studies were conducted to assess the po- 
tential impact of the N-Reactor thermal plume on fish from the 
Hanford Reach of the Columbia River. Discharge water tempera- 
tures were measured over a range of river flows and reactor 
operating conditions. Data were mathematically modeled to define 
spatial and thermal characteristics of the plume. Four species of 
Columbia River fish were exposed to thermal conditions expected 
in the plume. Exposed fish were subjected to predators and dis- 
ease organisms to test for secondary effects from thermal stress. 
Spatial and temporal distribution of anadromous fish in the river 
near N-Reactor were also evaluated to define location relative to 
the plume. Potential thermal exposures were insufficient to kill or 
injure fish during operation of N-Reactor. These studies demon- 
strate that characterization of hydrological conditions and thermal 
tolerance can adequately assess potential impacts of a thermal dis- 
charge to fish. 


24466 (SAND-90-1987) NEFTRAN-S: A network flow and 
contaminant transport model for statistical and deterministic 
simulations using personal computers. Campbell, J.E. (Sandia 
National Labs., Albuquerque, NM (USA)); Leigh, C.D.; Longsine, 
D.E. Sandia National Labs., Albuquerque, NM (USA); INTERA En- 
vironmental Consultants, Inc., Austin, TX (USA). May 1991. 315p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91014927. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document describes the NEFTRAN-S computer code and is 
intended to provide the reader with enough information to use the 
code. NEFTRAN-S was developed for the United States Environ- 
mental Protection Agency for the assessment of ground-water flow 
and radionuclide transport from radioactive waste disposal in geo- 
logic formations. NEFTRAN-S is a successor to the NEFTRAN 
code. The code was developed in conjunction with NEFTRAN-2, 
which was developed recently for the United States Nuclear Regu- 
latory Commission. As a result, some of the features contained in 
NEFTRAN-2 have been included in NEFTRAN-S. In particular, 
NEFTRAN-S includes an exponential-leach-rate source, decoupled 
time steps for source and transport, and an option for inputting 
pore-water velocities. Features unique to NEFTRAN-S include a 
user-friendly format for use on personal computers and coupling 
with statistical sampling and analysis using the SUNS software 
shell. This document was written to provide a comprehensive dis- 
cussion of the NEFTRAN-S code including its history, the theory, 
its use and examples of possible applications. Minimal reference to 
previous documents is intended. 25 refs., 132 figs., 30 tabs. 


24467 (SVR-890224) Comparison of methods for evaluat- 
ing measures against coastal water pollution: An analysis of 
measures for the inner Oslofiord. Heiberg, A.; Hem, K.-G. Sen- 
ter for Industriforskning, Oslo (Norway). Feb 1989. 86p. (In 
Norwegian). Order Number DE91793096. Source: OSTI; NTIS (US 
Sales Only). 

A description is given of three different methods to evaluate the 
utility of measures against the pollution of the inner Oslofiord. 
Three utility functions have been established for the fiord. These 
have been applied to evaluate ca 170 different cleaning measures. 
There is a considerable difference between the methods with 
regard to both the number of cost effective measures and the rank- 
ing of the different measures. It is recommended that, in future 
analyses of measures, elements from all the three methods are 
used. 18 refs., 10 figs., 12 tabs. 


24468 (SKB-TR-90-36) Sensitivity analysis of groundwater 
flow. Bao Yungbing (Royal Inst. of Tech., Stockholm (Sweden). 
Dept. of Land and Water Resources). Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Dec 1990. 76p. Or- 
der Number DE91639716. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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A sensitivity analysis of general linear and nonlinear simulation 
equation sets is developed in this study in order to facilitate the ap- 
plication of the sensitivity analysis to groundwater flow problems 
Two methods are considered for the sensitivity calculation: the ‘di- 
rect method’ and the ‘adjoint method’. Sensitivity theory was used 
to establish a sensitivity analysis model for general three dimen- 
sional transient groundwater flow. Three different methods for 
calculation of the sensitivity coefficient are presented. The sensitiv- 
ity equations and the groundwater flow equations were 
nummerically solved by the Galerkin finite element method in the 
model. Sensitivity coefficients were carried out both numerically 
with the developed direct method and with the known analytic solu- 
tion. Very good agreement between the two solutions was 
obtained. The developed sensitivity model was applied to three di- 
mensional (axi-symmetric) groundwater flow in a tunnel system, 
which was supposed to be located at a depth of 500 meters below 
the ground surface in a four-layered rock formation. In this case, 
the sensitivity distribution of the piezometric head was calculated 
with the direct method and the sensitivity of multiple performance 
functions to perturbations of the permeability were analysed by us- 
ing the adjoint method. The calculations results showed that the 
peaks of the sensitivity coefficients appear mostly in the area 
around the tunnel. The piezometric head at the studied points 
(nodes) was quite sensitive to perturbations of the permeability in 
the layer where the points were located, but practically insensitive 
to perturbations of the permeability in the bottom layer. The flux 
into the tunnel and the velocity performance were mostly sensitive 
to perturbation of the permeability in the layer next to the top layer, 
but practically insensitive to perturbation of the permeability in the 
bottom layer. (author). 


24469 (SKB-TR-90-41) Groundwater in crystalline bedrock. 
Palmqvist, K. (Bergab - Berggeologiska Undersoekningar AB, 
Goeteborg (Sweden)). Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Jun 1990. 64p. Order Number 
DE91638468. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this project was to make detailed descriptions of the 
geological conditions and the different kinds of leakage in some 
tunnels in Sweden, to be able to describe the presence of ground 
water in crystalline bedrock. The studies were carried out in TBM 
tunnels as well as in conventionally drilled and blasted tunnels. 
Thanks to this, it has been possible to compare the pattern and 
appearance of ground water leakage in TBM tunnels and in 
blasted tunnels. On the basis of some experiments in a TBM tun- 
nel, it has been confirmed that a detailed mapping of leakage gives 
a good picture of the fiow paths and their aquiferous qualities in 
the bedrock. The same picture is found to apply even in cautious 
blasted tunnels. It is shown that the ground water flow paths in 
crystalline bedrock are usually restricted to small channels along 
only small parts of the fractures. This is also true for fracture 
zones. It has also been found that the number of flow paths gener- 
ally increases with the degree of tectonisation, up to a given point. 
With further tectonisation the bedrock is more or less crushed 
which, along with mineral alteration, leaves only a little space left 
for the formation of water channels. The largest individual flow 
paths are usually found in fracture zones. The total amount of 
ground water leakage per m tunnel is also greater in fracture zones 
than in the bedrock between the fracture zones. In mapping visible 
leakage, five classes have been distinguished according to size. 
Where possible, the individual leak inflow has been measured dur- 
ing the mapping process. The quantification of the leakage classes 
made in different tunnels are compared, and some quantification 
standards suggested. A comparison of leakage in different rock 
types, tectonic zones, fractures etc is also presented. (author). 


24470 (STUDSVIK-NP-90-4) Observations of the Chernoby/ 
fallout in Tvaeren bay, baltic proper. Evans, S; Lampe, S. 
Studsvik Nuclear, Nykoeping (Sweden). 22 Mar 1990. 31p. Order 
Number DE91638469. Source: OSTI; NTIS (US Sales Only); INIS. 

The radioactive fallout from the Chernobyl reactor accident was 
detected in Tvaeren bay, Baltic sea proper. A second peak of Cs- 
137 in the water occurring one year after the fallout event indicated 
a supply of water from the highly contaminated Bothnian sea area. 
Bladder wrack (Fucus vesiculosus) and blue mussel (Mytilus 
edulis) responded quickly to the variations in CS-137 content of the 
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water. Bladder wrack seems to be a ten times more sensitive 
bioindicator for radioactive CS than the blue mussel. An apparent 
half-time of 29 and 21 days was observed for bladder wrack and 
blue mussel, respectively. at a mean temperature of 12 degree C 
and 7 per thousand S. A long-term increase in Cs-137 content was 
observed in bottom sediment and benthic infauna. (au) 


24471 (WHC-SA-1124) Statistical approach on RCRA 
groundwater monitoring projects at the Hanford Site. Chou, 
C.J. Westinghouse Hanford Co.. Richland. WA (USA). Apr 1991 
17p. Sponsored by USDOE. Washington, DC (USA). DOE Contract 
AC06-87RL10930. (CONF-9108100—4: American Statistical Associ- 
ation (ASA) annual meeting, Atlanta. GA (USA), 18-22 Aug 1991). 
Order Number DE91014682. Source: OSTI: NTIS: GPO Dep 

Hanford Site interim-status groundwater monitoring projects are 
conducted as background, indicator parameter evaluation, or 
groundwater quality assessment monitoring programs as specified 
in the Resource Conservation and Recovery Act of 1976. Require- 
ments for the groundwater monitoring system, sampling and 
analysis, and statistical evaluation found in Washington Administra- 
tive Code 173-303-400 and Title 40, Code of federal Regulations, 
Par 265, Subpart F are discussed. Problems associated with ana- 
lyzing groundwater chemistry data are addressed. The use of 
limit-of-quantitation is proposed as the comparison value between 
the upgradient and downgradient wells for cases where the calcu- 
lated critical mean is not quantifiable. 9 refs., 5 figs., 1 tab. 


55 BIOMEDICAL SCIENCES, BASIC STUD- 
IES 


5501 Behavioral Biology 
Refer also to citation(s) 23894 


24472 (ANL/CP-73278) Reentry, recovery, and restoration 
following a chemical weapons stockpile disposal program ac- 
cident: Offpost planning and preparedness aspects. Lewis, L. 
(Argonne National Lab., IL (USA)); Herzenberg, C.; Tanzman, E.; 
Lerner, K.; Haffenden, R.; Meleski, S.; Adams, J. Argonne National 
Lab., IL (United States). [1991]. 9p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9105229-1: 17. pacific science congress 
(PSC), Honolulu, H! (United States), 26 May - 2 jun 1991). Order 
Number DE91015203. Source: OST!; NTIS; GPO Dep. 

There is a need for pre-disaster recovery planning. The 
Department of Defense has recognized that need by strongly em- 
phasizing recovery planning and coordination in its CSEP program. 
CSEPP is the Chemical Stockpile Emergency Preparedness Pro- 
gram. It was developed to improve emergency preparedness 
associated with the disposal of US stockpiles of unitary chemical 
weapons. This disposal was mandated by Congress in 1985 and is 
scheduled for completion in April 1997. 


24473 (BNL-46275) An Organizational Cultural Assess- 
ment of the Morgantown Energy Technology Center. Crouch, 
D.A.; Haber, S.B. Brookhaven National Lab., Upton, NY (United 
States). Jun 1991. 118p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. Order Number 
DE91015443. Source: OSTI; NTIS; GPO Dep. 

An Organizational Cultural Assessment (OCA) was performed at 
the Morgantown Energy Technology Center (METC) by administer- 
ing an Organizational Culture Survey (OCS) that queried employees 
on the subjects of organizational culture, various aspects of 
communications, employee commitment, work group cohesion, co- 
ordination of work, environmental, safety, and health concerns, 
hazardous nature of work, safety and overall job satisfaction. The 
purpose of the OCS is to measure in a quantitative and objective 
way the notion of “culture;” that is, the values, attitudes, and beliefs 
of the individuals working within the organization. In addition, 
through the OCS, a broad sample of individuals can be reached 
that would probably not be interviewed or observed during the 
course of a typical assessment. The OCA also provides a descrip- 
tive profile of the organization at one point in time that can then be 
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compared to a profile taken at a different point in time to assess 
changes in the culture of the organization. 9 rets., 33 figs., 6 tabs. 


24474 (EGG—10617-2081) The distribution and abundance 
of desert tortoises on the Nevada Test Site. EG and G Energy 
Measurements. Inc.. Goleta. CA (USA). Santa Barbara Operations. 
Jan 1991. 47p. Sponsored by USDOE. Washington. DC (USA). 
DOE Contract ACO8-88NV10617. Order Number DE91014914. 
Source: OSTI: NTIS: GPO Dep 

This report presents the results of transect studies conducted 
from 1981-1986 to determine the distribution and abundance of 
desert tortoises (Gopherus agassizii) on the Nevada Test Site 
(NTS) and summarizes the current understanding of the distribution 
of this species on NTS. Seven hundred fifty-nine transect having a 
total length of 1,190.7 km were walked and 380 sign of tortoises 
were counted. The abundance of tortoises on NTS is low to very 
low relative to the other areas within this species’ range. Tortoises 
appear to be more abundant on NTS on the bajadas and foothills 
of limestone and dolomite mountains than on mountains of volcanic 
origin. Sign of tortoises were found were 880 to 1600 m and sign 
was more abundant at higher elevations (>1200 m) than has been 
reported previously for Nevada. The scale of classification of vege- 
tation associations available for NTS is too large to be useful for 
predicting tortoise abundance. Tortoises were found only in approx- 
imately the southern third of NTS. They probably do not occur in 
Yucca Flat or anywhere else north of the Control Point. A map of 
the northern boundary of the range of desert tortoises on NTS is 
presented and additional studies of the distribution and abundance 
of tortoises on NTS are recommended. 30 refs., 9 figs., 4 tabs. 


5502 Biochemistry 


Refer also to citation(s) 23201, 23202, 23217, 23570, 24440, 
24491, 24514, 24552, 24557 


24475 (ANL/CP-73117) Quantitative mutation detection us- 
ing two-dimensional electrophoresis. Taylor, J.; Giometti, C.S. 
Argonne National Lab., IL (USA). [1991]. 6p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9107133-1: Two-dimensional electrophoresis (2-DE) PAGE 
conference, London (UK), 16-18 Jul 1991). Order Number 
DE91014015. Source: OSTI; NTIS; GPO Dep. 

Two-dimensional electrophoresis (2DE) of proteins has been 
used in several studies to detect genetic mutations [1-4]. Muta- 
tions are generally observable in 2DE patterns as spots which 
appear out of context, either in position or amount (quantitative 
variants). Most studies to this point have screened only for posi- 
tional variants, as these are detectable by eye and do not require 
computer analysis. Screening for quantitative variants in addition to 
the positional ones widens the class of detectable events. We have 
been using 2DE to detect heritable mutations expressed as quanti- 
tative alterations in liver protein expression in inbred mice with the 
goal of extending these studies to analysis of mutation expression 
in human populations [1]. The purpose of this paper is to describe 
the computerized screening techniques which have been devel- 
oped and to summarize their performance. 5 refs., 1 fig., 1 tab. 


24476 (CONF-9105181-10) Investigation of matrix-assisted 
laser desorption FTMS tor biomolecules. Hettich, R.L.; 
Buchanan, M.V. Oak Ridge National Lab., TN (USA). [1991]. 2p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From American Society for Mass Spectrometry 
(ASMS) meeting; Nashville, TN (USA); 19-24 May 1991. Order 
Number DE91013511. Source: OSTI; NTIS; GPO Dep. 

Structural characterization of biomolecules at the isomeric level 
is necessary for determining oligonucleotide sequences and exam- 
ining DNA _ modification induced by carcinogenic agents. 
Matrix-assisted laser desorption can be used with FTMS for the 
detailed structural investigation of non-volatile, polar biomolecules, 
such as normal and modified oligonucleoitdes. For these experi- 
ments, laser desorption using a nicotinic acid matrix and 266 nm 
radiation was found to generate informative negative ions from 
oligonucleotides, including abundant (M-H) ions which could be 
used for molecular weight determination. The accurate mass mea- 
surement and ion manipulation capabilities of FTMS were used to 





obtain molecular weight. sequence information (at the isomeric 
level), and the identity and location of adducts for small oligonu- 
cleotides. Extension of matrix-assisted laser desorption FTMS to 
larger biomolecules requires additional examination of experimental 
parameters which may influence the accessible mass range for 
FTMS. Because ions generated by the matrix-assisted LD tech- 
nique can have substantial kinetic energy distributions, it is 
necessary to examine methods of cooling the ions in order to im- 
prove the trapping efficiencies. 3 refs., 1 fig., 1 tab 


24477 (DOE/ER/13241-2) Genetics of the methanogenic 
bacterium, Methanococcus voltae with attention to genetic ex- 
pression mechanisms: Summary progress report. Konisky, J. 
Illinois Univ., Urbana, IL (USA). Dept. of Microbiology. [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-84ER13241. Order Number DE91014937. Source: OST]; 
NTIS; GPO Dep 

For this investigation of methanogen physiology and biochem- 
istry we have studied Methanococcus voltae (M. voltae), a marine 
bacterium. We are currently analyzing two very important physio- 
logical systems: regulated expression of the membrane-associated 
P-type ATPase gene, and the molecular biology of coenzyme M 
(CoM) production. The RNA polymerase of M. voltae has been iso- 
lated and purified, and is being used to identity transcription factors 
and the promoter for the P-type ATPase gene. We have cloned 
and sequenced this gene, and have shown its expression is 
sodium dependent. We have isolated a CoM deficient mutant, and 
have cloned DNA which corrects the mutation. Parameters for 
electroporation of DNA into M. voltae have been determined. Addi- 
tionally, we have characterized virus-like particles found in M. 
voltae, and determined that uptake of CoM from the environment 
may be characteristic of methanogens in an anaerobic marine envi- 
ronment. 5 refs., 1 fig. 


24478 (DOE/ER/13505—2) [Mechanisms of inhibition of vi- 
ral replication in plants]: Progress report. Cornell Univ., Ithaca, 
NY (USA). Dept. of Plant Pathology. [1991]. 7p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-86ER13505. 
Order Number DE91014386. Source: OSTI; NTIS; GPO Dep. 

During the last year we have made a number of important obser- 
vations in the fields of virology and plant molecular biology. By 
directly sequencing Tomato Mosaic Virus (TOoMV) movement genes, 
previously undetected sequence alterations common to specific vi- 
ral strains were found. The difficulty in regenerating transgenic 
tomato plants containing the Tm-2 gene was overcome. Tobacco 
plants transformed with Cucumber Mosaic Virus (CMV) are being 
characterized. Analysis of transgenic tobacco plants expressing 
CMV coat protein have shown no correlation between coat protein 
expression and level of resistance. Specific amino acid changes 
have been found to correlate with CMV resistance breaking and 
degree of pathogenicity. Satellite RNAs are shown to be too unsta- 
ble for use as a biological control agent. The aphid transmission 
domain CMV has been localized to one (or more) of three amino 
acids; constructs have been made to determine the exact amino 
acids involved. 15 refs. 


24479 (DOE/ER/13602-4) Environmental stress-mediated 
changes in transcriptional and translational regulation of pro- 
tein synthesis in crop plants: Progress report, August 
1989—June 1991. Key, J.L.; Nagao, R.T. Georgia Univ., Athens, 
GA (USA). Jun 1991. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO09-86ER13602. Order Number 
DE91015240. Source: OSTI; NTIS; GPO Dep. 

The major research activities accomplished during the renewal 
period focused on defining regulatory mechanisms operative in the 
heat shock (HS) response and assessing the mechanism of HS- 
induced thermotolerance in Arabidopsis. HS gene regulation was 
studied by transcriptional run-off assays, and self regulation of heat 
shock protein (hsp) levels and synthesis was studied through use 
of amino acid analogs and protein synthesis inhibitors. Also studied 
were subcellular localization of hsps during HS and HS recovery, 
characterization of membrane bound hsps and their effects on 
membrane proton transport, and the influence of over- or underex- 
pression of HS mRNAs and hsps plant phenotype using transgenic 
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plants. In addition, hsp70 and hsp83 cDNAs/genes are being char- 
acterized and their expression patterns will be evaluated. 10 refs 
(MHB) 


24480 (DOE/ER/13909-2) Characterization of a putative S 
locus encoded receptor protein and its role in self- 
incompatibility: Progress report. Cornell Univ., ithaca, NY 
(USA). [1991]. 3p. Sponsored by USDOE. Washington, DC (USA) 
DOE Contract FG02-88ER13909. Order Number DE91013858 
Source: OSTI; NTIS; GPO Dep. 

Monoclonal antibodies (MAb) were raised against purified SLSG 
and polyclonal antisera were raised against purified trpE/SLR1 fu- 
sion proteins. MAbH8 reacts with a protein epitope on SLSG 
MAbH8 and the anit-SLR1 antisera were used with immunogold la- 
beling to show SLSG and SLR1 proteins are localized in papillar 
cell walls in the stigma. MAbH8 reacts with SLSG from CRM+ cells 
but not CRM-cells; amino acid sequence identity between the two 
classes was only 65%, vs. 80% within the CRM+ class. SLSG is 
necessary but not sufficient for self-incompatibility. Variable molec- 
ular weight (MW) SLSG proteins are derived from the same SLG 
gene. MW variations in both SLSG and SLR1 are due to changes 
in glycosylation and phosphorylation state. SLSG is not detectable 
in mature pollen, but is expressed during microspore development. 
Using a SLG probe, a gene for a putative receptor with protein ki- 
nase activity was identified. 


24481 (DOE/ER/60565-T1) [Genomic sequence compar- 
isons}: Annual technical progress report. Church, G.M. Harvard 
Univ., Cambridge, MA (USA). [1988]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-87ER60565. Order 
Number DE91013887. Source: OST!; NTIS; GPO Dep. 

Since July 1987 when this grant began, we have developed and 
published the multiplex sequencing method. Multiplexing in this 
context refers to the strategic mixing of DNA samples such that 
each device and protocol step is given 40 times its normal capac- 
ity. In order to separate the sequence information at the end of 
processing, the DNA molecules of interest are ligated to a set of 
oligonucleotide “tags” at the beginning of the process. The tagged 
DNA molecules are pooled, amplified and chemically fragmented in 
96-well plates. The resulting reaction products are fractionated by 
size on sequencing gels and transferred to nylon membranes. 
These membranes are then probed 40 times, in each cycle of hy- 
bridization producing autoradiographs similar to those produced by 
conventional DNA sequencing methods. Please refer to the at- 
tached reprint for background on multiplexing. Multiplexing has now 
been extended from shotgun chemical sequencing with “<P detec- 
tion to include directed dideoxy sequencing with chemiluminescent 
detection and various combinations thereof. Furthermore, we have 
developed a fully integrated computer assisted film reading soft- 
ware called REPLICA. 


24482 (DOE/ER/60913-T1) Novel methods for physical 
mapping of the human genome applied to the long arm of 
chromosome 5: Final report. McClelland, M. California Inst. of 
Biological Research, La Jolla, CA (USA). Jan 1991. 17p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG03-89ER60913. Order Number DE91012894. Source: OSTI; 
NTIS; GPO Dep. 

Our objective was to develop novel methods for mapping of the 
human genome. The techniques to assessed were: (1) three meth- 
ods for the production of unique sequence clones from the region 
of interest; (2) novel methods for the production and separation of 
multi-megabase DNA fragments; (3) methods for the production of 
“physical linking clones” that contain rare restriction sites; (4) appli- 
cation of these methods and available resources to map the region 
of interest. We have also concentrated on developing rare- 
cleavage tools based on restriction enzymes and methylases. In 
the last year we: studied the effect of methylation on enzymes 
used for genome mapping; collaborated on characterization of two 
new isoschizomers; developed a reliable way to produce partial di- 
gests of DNA in agarose and applied it to the human genome; and 
applied a method to double the apparent specificity of “rare-cutter” 
endonucleases. 35 refs., 1 tab. 


24483 (DOE/ER/60931-2) Molecular understanding of mu- 
tagenicity using potential energy methods: Progress report, 
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September 1, 1990-May 31, 1991. Brodye, S.: Shapiro. R. New 
York Univ.. NY (USA). Jun 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-90ER60931. Order 
Number DE91015067. Source: OSTI: NTIS: GPO Dep. 

We have continued our intensive study of the effect of modifica- 
tion by the carcinogens aminofluorene (AF), N-acetylaminofluorene 
(AAF) and benzo[a]pyrene diol epoxide (BPDE) on the conforma- 
tion of DNA. In this period we have (1) refined our previous 
structures for a specific duplex nonamer modified by AAF: (2) ex- 
plored the effect of amine ring size upon the stability of certain 
DNA conformations. comparing the carcinogen AF with the inactive 
amine. aniline: (3) started an in-depth study, of the effect of DNA 
sequence on the structure surrounding AF and AAF modifications: 
(4) explored search strategies and used molecular dynamics to re- 
fine the structures of a DNA dodecamer modified by mirror image 
forms (biologically active and inactive) of BPDE. 5 refs., 15 figs., 5 
tabs. 


24484 (LA-UR-91-1233) The “ligand shuttle” reactions of 
cytochrome oxidase: Spectroscopic evidence, dynamics, and 
functional significance. Woodruff. W.H. (Los Alamos National 
Lab., NM (USA)); Dyer, R.B.; Peterson, K.A.; Stoutland. P.O.; 
Bagley, K.A.; Einarsdottir, O.; Kliger, D.S.; Gokibeck, R.A.; Dawes, 
T.D.; Paimer, G.; Schoonover, J.R.; Martin, J.L.: Lambry, J.C.; 
Atherton, S.J. Los Alamos National Lab., NM (USA). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9109136—1: 4. European conterence on the 
spectroscopy of biological molecules, York (UK), 1-6 Sep 1991). 
Order Number DE91011388. Source: OSTI: NTIS; GPO Dep. 

Time-resolved electronic absorption, infrared, resonance Raman, 
and magnetic circular dichroism spectroscopies are applied to 
characterization of the intermediate which is formed within 20 ps 
after photodissociation of CO from cytochrome ag of reduced cy- 
tochrome oxidase. This intermediate decays with the same halflife 
(ca. 1 ws) as the post-photodissociation Cug* -CO species previ- 
ously observed by time-resolved infrared. The transient UV-Vis 
spectra, kinetics, infrared, and Raman evidence suggest that an 
endogenous ligand is transferred from Cug to Fes; when CO binds 
to Cug, forming a cytochrome az species with axial ligation which 
differs from the reduced unliganded enzyme. The time-resolved 
magnetic circular dichroism results suggest that this transient is 
high spin and therefore five coordinate. Thus we infer that the lig- 
and from Cug binds on the distal side of cytochrome a3 and 
displaces the proximal histidine imidazole. This remarkable mecha- 
nistic feature is an additional aspect of the previously proposed 
“ligand shuttle” activity of the Cug/Fe,3 pair. We suggest that the 
ligand shuttle may play a functional role in redox-linked proton 
translocation by the enzyme. 7 refs., 2 figs. 


24485 (LA-UR-91-1713) Recognizing genes and other com- 
ponents of genomic structure: Workshop report. Burks, C. (Los 
Alamos National Lab., NM (USA)); Myers, E.; Stormo, G.D. Los 
Alamos National Lab., NM (USA). [1991]. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9005359-Summ.: Aspen Center for Physics (ACP) work- 
shop on recognizing genes and other components of geomic 
structure, Aspen, CO (USA), 28 May - 15 jun 1990). Order Number 
DE91013393. Source: OSTI; NTIS; GPO Dep. 

The Aspen Center for Physics (ACP) sponsored a three-week 
workshop, with 26 scientists participating, from 28 May to 15 June, 
1990. The workshop, entitled Recognizing Genes and Other Com- 
ponents of Genomic Structure, focussed on discussion of current 
needs and future strategies for developing the ability to identify and 
predict the presence of complex functional units on sequenced, but 
otherwise uncharacterized, genomic DNA. We addressed the need 
for computationally-based, automatic tools for synthesizing avail- 
able data about individual consensus sequences and local 
compositional patterns into the composite objects (e.g., genes) that 
are — as composite entities — the true object of interest when scan- 
ning DNA sequences. The workshop was structured to promote 
sustained informal contact and exchange of expertise between 
molecular biologists, computer scientists, and mathematicians. No 
participant stayed for less than one week, and most attended for 
two or three weeks. Computers, software, and databases were 
available for use as “electronic blackboards” and as the basis for 
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collaborative exploration of ideas being discussed and developed 
at the workshop. 23 refs., 2 tabs. 


24486 (LA-UR-91-1950) Picosecond infrared study of car- 
bonmonoxy cytochrome c oxidase: Ligand transfer dynamics 
and binding orientations. Peterson. K.A.: Stoutland, P.O.: Dyer, 
R.B.: Woodruff, W.H. Los Alamos National Lab., NM (USA). [1991]. 
5p. Sponsored by USDOE, Washington, DC (USA): Department of 
Health and Human Services, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. Grant X15B:Grant DK36263. (CONF- 
9106219-1: 5. international conference on time resolved vibrational 
spectroscopy, Tokyo (Japan). 3-6 Jun 1991). Order Number 
DE91014754. Source: OSTI: NTIS: GPO Dep. 

Cytochrome c oxidase (CcO), an enzyme which catalyzes the re- 
duction of dioxygen to water in the terminal step of the respiratory 
chain, combines several fundamental chemical processes in 
performing its function. The coordination chemistry and ligation dy- 
namics of the cytochrome a3-Cug site, where Oz and other small 
molecules such as CO, NO and isocyanates can bind. are essen- 
tial to the function of the enzyme. Recent time-resolved infrared 
(TRIR) and visible absorption measurements have shown that 
coordination to Cug* is an obligatory mechanistic step for CO en- 
tering the cytochrome ag heme site and departing the protein after 
photodissociation. The timescale (> 10’ s) of the TRIR measure- 
ments precluded observation of the ligation dynamics immediately 
following photodissociation. Here we report a picosecond timescale 
TRIR study of these events. The results reveal that the photoiniti- 
ated ligand transfer of CO from Fe,3** to Cug*, which are believed 
to lie 4-5 A apart, occurs within 1 ps. 9 refs., 2 figs. 


24487 (LA-UR-91-2000) Human retroviruses and AIDS, 
1991: A compilation and analysis of nucleic acid and amino 
acid sequences. Myers, G. (Los Alamos National Lab., NM 
(USA)); Korber. B. (eds.); Berzofsky, J.A.; Pavlakis, G.N. (eds.); 
Smith, R.F. (ed.). Los Alamos National Lab., NM (USA). May 1991. 
374p. Sponsored by Department of Health and Human Services, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91014075. Source: OSTI; NTIS; GPO Dep 

This compendium and the accompanying floppy diskettes are the 
result of an effort to compile and rapidly publish all relevant molec- 
ular data concerning the human immunodeficiency viruses (HIV) 
and related retroviruses.The scope of the compendium and data- 
base is best summarized by the five parts that it comprises: (1) 
HIV and SIV Nucleotide Sequences; (2) Amino Acid Sequences; 
(3) Analyses; (4) Related Sequences; and (5) Database Communi- 
cations. Information within all the parts is updated at least twice in 
each year, which accounts for the modes of binding and pagination 
in the compendium. 


24488 (PNL-SA-19120) Interface contributions to peak 
broadening in CE-ESI-MS. Udseth, H.R. (Pacific Northwest Lab., 
Richland, WA (USA)); Barinaga, C.J.; Smith, R.D.; Whitted, W.H. 
Pacific Northwest Lab., Richland, WA (USA). Jun 1991. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-9105181-26: American Society for 
Mass Spectrometry (ASMS) meeting, Nashville, TN (USA), 19-24 
May 1991). Order Number DE91015262. Source: OSTI; NTIS; 
GPO Dep. 

The applications of capillary electrophoresis (CE) are expanding, 
and a number of commercial CE instruments are now available. 
Combining CE with mass spectroscopy (MS), first done with an 
electrospray ionization (ESI) interface, yields additional advan- 
tages. Other interfaces have been proposed, but CE-ESI-MS offers 
better sensitivity, reduced background, applicability to higher 
molecular weight (MW) compounds and a better interface design. 
Our aim has been to exploit the advantages of automated CE cou- 
pled to MS for separation of biological materials. Details of our 
instrument design are provided. Samples used for these studies 
were a mixture of myoglobin proteins (MW ~17 kilodaltons) and a 
tryptic digest of tuna cytochrome c. The results show the ESI-MS 
interface does not broaden bands, and ion dissociation in the mass 
spectrometer permits the unambiguous identification of fragments 
in cases where mass alone is insufficient. 2 refs., 2 figs. (MHB) 


24489 (PNL-SA-19121) Hemoglobin variants as models tor 
investigation of dissociation of intact polypeptide chains by 





ESI tandem mass spectrometry. Light, K.J.; Loo, J.A.; Edmonds, 
C.G.; Smith, R.D. Pacific Northwest Lab., Richland, WA (USA). Jun 
1991. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (CONF-9105181-—29: American Soci- 
ety for Mass Spectrometry (ASMS) meeting, Nashville, TN (USA), 
19-24 May 1991). Order Number DE91015265. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Electrospray ionization mass spectroscopy (ESI-MS) is rapidly 
becoming a practical biochemical tool for peptide and protein 
sequence analysis. The utility of ESI-MS is through use of Colli- 
sionally Activated Dissociation (ESI-CAD-MS). Human hemoglobin 
(Hb, ~62 kDa) consists of four polypeptide chains and a prosthetic 
heme group. There are over 400 Hb variants, characterized by 
amino acid substitutions in either the alpha or beta polypeptide 
chains. We investigated ESI-CAD-MS as a tool for rapidly analyz- 
ing amino acid substitutions, using eight Hb beta chain variants. 
The approximate location of the modification can be deduced from 
comparison of the CAD mass spectra and observance of the mass 
shifts of the fragment ion containing the substitution. Fragmentation 
occurs preferentially at the amino terminus of proline residues. For 
most substitutions, differences in CAD mass spectra were not 
seen. 2 figs. 


5503 Cytology 
Refer also to citation(s) 24480 


24490 (DOE/ER/25019-21) Perturbation techniques for 
models of bursting electrical activity in pancreatic (6-cells. 
Pernarowski, M. (British Columbia Univ., Vancouver, BC (Canada)); 
Muira, R.M.; Kevorkian, J. Washington Univ., Seattle, WA (USA). 
Dept. of Applied Mathematics. [1991]. 46p. Sponsored by Natural 
Sciences and Engineering Research Council of Canada, Ottawa, 
ON (Canada); USDOE, Washington, DC (USA). DOE Contract 
FG06-86ER25019. Grant A-4559. Order Number DE91013901. 
Source: OSTI; NTIS; GPO Dep. 

Pancreatic 6-cells exhibit periodic bursting electrical activity con- 
sisting of active and silent phases. Experimentally, the ratio, o, of 
the active phase duration to the overall period is correlated to the 
insulin response of these cells to glucose concentration. Several 
different mathematical mcdels of the 6-cell have been developed 
to describe changes in the intracellular ionic concentrations and the 
ionic flow through the cellular membrane. The membrane potential 
in each of these models exhibits the same active and silent phase 
bursting patterns observed experimentally and, therefore, these 
models can be used to predict the value of the plateau fraction, p;. 
The Sherman-Rinzel-Keizer (SRK) model of this phenomenon con- 
sists of three coupled first-order nonlinear differential equations 
which describe the dynamics of the membrane potential, the acti- 
vation parameter for the voltage-gated potassium channel, and the 
intracellular calcium concentration. These equations are trans- 
formed into a Lienard differential equation coupled to a single 
first-order differential equation for the slowly changing nondimen- 
sional calcium concentration. Leading-order perturbation problems 
for the silent phase and the transition regions are reduced to 
quadrature. The solution of the leading-order active phase problem 
is a limit cycle which depends on the value of the intracellular cal- 
cium concentration. Since the active phase equations exhibit weak 
damping, Melinikov's method can be applied to determine the bifur- 
cation point of these equations. Thus, an explicit expression for the 
active phase duration is obtained. Together with the silent phase 
analysis, an approximation of the plateau fraction, o, is derived 
and its value compared to the plateau fraction numerically obtained 
from the SRK model. 31 refs., 10 figs. 


5504 Genetics 


Refer also to citation(s) 22485, 22882, 24475, 24477, 24478, 
24480, 24482, 24483, 24485, 24557 


24491 (DOE/ER/60448-T2) Comparative mutagenesis of 
human cells in vivo and in vitro. Thilly, W.G. Massachusetts 
Inst. of Tech., Cambridge, MA (USA). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-86ER60448. 
Order Number DE91014941. Source: OSTI; NTIS; GPO Dep. 
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Our goal is to develop the tool of mutational spectrometry in or- 
der to discover the cause(s) of genetic change in somatic and 
germinal cells in humans. Potentially the most important results 
come from our study of the spectrum of point mutations in human 
mitochondrial DNA sequences. There are multiple point mutation 
hotspots located in each of four separate sequences in the mito- 
chondrial genome. There appear to be identical hotspot mutations 
in both cultured B cells and fresh T cell samples. Our general pro- 
cedure for separating and enumerating individual mutant sequences 
has been highly successful. A summary of spectra obtained to date 
is shown. Details of a Mismatch Amplification Mutation Assay, an 
automated PCR technique using heat labile enzymes and a simpli- 
fication of DNA sequencing are also presented. 5 figs., 2 tabs. 


24492 (DOE/ER/60524-5) [Malignant transformation of 
diploid human fibroblasts by transfection of onocogenes]: 
Progress report, September 1, 1990—June 1, 1991. McCormick, 
J.J. Michigan State Univ., East Lansing, MI (USA). Carcinogenesis 
Lab. [1991]. 31p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-87ER60524. Order Number DE91014527. 
Source: OSTI; NTIS; INIS; GPO Dep. 

MSU-1.0 cells are fibroblasts which were originally derived from 
human foreskin. Through use of sequential clonal selection, we 
have isolated strains exhibiting increasingly transformed pheno- 
types, until deriving a strain that forms malignant tumors in athymic 
mice. We are using these cells to study the transformation process. 
In this reporting period, we have examined the role of the different 
ras genes in transformation of these cells, generated cell strains 
from 18 human soft tissue sarcomas in order to examine their 
growth factor responses and oncogene expression patterns, used 
carcinogen treatment to generate transformed MSU cells from the 
original nontransformed parent cell line, and examined if the spe- 
cific ras gene activated determined the specific type of sarcoma 
induced. 6 figs., 8 tabs. 


5505 Metabolism 
Refer also to citation(s) 22859, 24583 


24493 (CONF-900402-15) The effects of groundwater 
chemistry on co-metabolism of chlorinated solvents by 
methanotrophic bacteria. Palumbo, A.V. (Oak Ridge National 
Lab., TN (USA)); Strandberg, G.W.; Eng, W. Oak Ridge National 
Lab., TN (USA). [1990]. 26p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From 199. national 
meeting of the American Chemical Society (ACS); Boston, MA 
(USA); 22-27 Apr 1990. Order Number DE91014223. Source: 
OSTI; NTIS; GPO Dep. 

Degradation of chlorinated alkenes such as trichloroethylene 
(TCE) by methanotrophic bacteria is a promising technology for the 
remediation of contaminated groundwater. Ultimately, the success 
of this approach may be dependent on the influence of groundwa- 
ter chemistry on degradation rates and extent. TCE can rapidly be 
reduced to low levels in laboratory cultures growing on defined me- 
dia. However, if major changes in groundwater chemistry are 
necessary to achieve substantial TCE degradation, field application 
of processes (i.e., above ground and in situ treatment) may be lim- 
ited by cost or logistic problems. For example, the presence of 
competitive inhibitors may limit the extent of TCE degradation. The 
goal of our research is to quantify the potential effects of ground- 
water chemistry on the biodegradation of TCE by methanotrophs 
and to define concentrations of methane that need to be added to 
the system to produce maximum rates of TCE degradation. This 
includes evaluation of major nutritional requirements (e.g., PO.) in 
addition to the focus on competitive inhibition. 20 refs., 6 figs. 
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24494 (BNL-46148) Boron neutron capture therapy of 
ocular melanoma and intracranial glioma using p 
boronophenylalanine. Coderre, J.A. (Brookhaven National Lab., 
Upton, NY (USA)); Greenberg, D.; Micca, P.L.; Joel, D.D.; Saraf, 
S.; Packer, S. Brookhaven National Lab., Upton, NY (USA). [1990]. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-901226—4: 4. international symposium 
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on neutron capture therapy, Sydney (Australia), 3-7 Dec 1990). Or- 
der Number DE91013808. Source: OST]; NTIS; INIS; GPO Dep. 

During conventional radiotherapy, the dose that can be delivered 
to the tumor is limited by the tolerance of the surrounding normal 
tissue within the treatment volume. Boron Neutron Capture Ther- 
apy (BNCT) represents a promising modality for selective tumor 
irradiation. The key to effective BNCT is selective localization of 
10B in the tumor. We have shown that the synthetic amino acid p- 
boronophenylalanine (BPA) will selectively deliver boron to 
melanomas and other tumors such as gliosarcomas and mammary 
carcinomas. Systemically delivered BPA may have general utility as 
a boron delivery agent for BNCT. In this paper, BNCT with BPA is 
used in treatment of experimentally induced gliosarcoma in rats and 
nonpigmented melanoma in rabbits. The tissue distribution of boron 
is described, as is response to the BNCT. 6 refs., 4 figs., 1 tab. 


24495 (BNL-46149) Radiobiology of boron neutron capture 
therapy: Problems with the concept of relative biological ef- 
fectiveness. Coderre, J.A.; Makar, M.S. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO2-76CH00016. (CONF- 
901226-3: 4. international symposium on neutron capture therapy, 
Sydney (Australia), 3-7 Dec 1990). Order Number DE91013807. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The radiation dose delivered to cells in vitro or vivo during boron 
neutron capture therapy (BNCT) is a mixture of photons, fast neu- 
trons and heavy charged particles from the interaction of neutrons 
with nitrogen and born. The concept of relative biological effective- 
ness (RBE) had been developed to allow comparison of the effects 
of these radiations with the effects of standard photon treatments 
such as 250 kVp x-rays or ®©°Co gamma rays. The RBE value for 
all of these high linear energy transfer radiations can vary consid- 
erably depending upon the experimental conditions and endpoint 
utilized. The short range of the particles from the 1°B(n,a) 7Li reac- 
tion make the precise subcellular location of the 1°B atom of critical 
importance. The microscopic distribution of the 1°B has a decided 
eftect on the dosimetry. Monte Carlo simulations have shown that, 
at the cellular level, there is a profound difference in the probability 
of cell kill depending on the location of the '°B relative to the nu- 
cleus. Different boron-delivery agents will almost certainly have 
different distribution patterns at the subcellular level. The effect of 
BNCT with the amino acid p-boronophenylalanine (BPA) was com- 
pared with the effect of 250 kVp x-rays on a pigmented B16 
melanoma subclone, both in vitro and in vivo. Generally accepted 
RBE values were applied to the relevant components of the 
Brookhaven Medical Research Reactor (BMRR) thermal neutron 
beam, however, there were still discrepancies when the resulting 
dose response curves were compared with the response to 250 
kVp x-rays. 


24496 (BNL-46150) Dose-response analysis for boron 
neutron capture therapy of the B16 murine melanoma using p- 
boronophenylalanine. Coderre, J.A.; Micca, P.L.; Slatkin, D.N.; 
Makar, M.S. Brookhaven National Lab., Upton, NY (USA). [1990]. 
3p. Sponsored by USDOE, Washington, DC (USA); National Inst. 
for Occupational Safety and Health, Rockville, MD (USA). DOE 
Contract AC02-76CH00016. Grant CA42446 (JAC). (CONF- 
901226-5: 4. international symposium on neutron capture therapy, 
Sydney (Australia), 3-7 Dec 1990). Order Number DE91013806. 
Source: OSTI; NTIS; GPO Dep. 

Boron Neutron Capture Therapy (BNCT) of a well-pigmented 
B16 melanoma implanted subcutaneously in the mouse thigh has 
been carried out at the Brookhaven Medical Research Reactor 
(BMRR) using the synthetic amino acid p-boronophenylalanine 
(BPA) as the boron delivery agent. The response of the B16 
melanoma to BNCT was compared with the response to 250 kVp 
x-rays using both tumor growth delay and in vivo/in vitro assay that 
measures clonogenic survival. These experiments allow a compari- 
son of tumor growth delay, log cell kill and damage to normal 
tissues produced by BNCT or photon irradiation. 


24497 (BNL-46199) A rat model for the treatment of 
melanoma metasiatic to the brain by means of neutron cap- 
ture therapy. Matalka, K.Z. (Ohio State Univ., Columbus, OH 
(USA)); Bailey, M.Q.; Barth, R.F.; Staubus, A.E.; Adams, D.M.; 
Soloway, A.H.; James, S.M.; Goodman, J.H.; Coderre, J.A.; 
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Fairchild, R.G.; Rofstad, E.K. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-901226-6: 4 
international symposium on neutron capture therapy, Sydney (Aus- 
tralia), 3-7 Dec 1990). Order Number DE91015229. Source: OSTI: 
NTIS: GPO Dep. 

Melanoma metastatic to the brain is a serious clinical problem 
for which there currently is no satisfactory treatment. Boron neutron 
capture therapy (BNCT) has been shown by Mishima et al. to be 
clinically effective in the treatment of cutaneous melanoma using 
'10B-enriched boronophenylalaine (BPA) as the capture agent. In 
the present pilot study we have observed a significant prolongation 
in survival time of nude rats bearing intracerebral implants of the 
human melanoma cell line MRA 27 following administration of BPA 
and neutron. irradiation. These findings suggest therapeutic effi- 
cacy, but unequivocal proof depends upon confirmation in a more 
definitive experiment using large numbers of animals with both soli- 
tary and multiple implants of melanoma. If our preliminary results 
are confirmed, then this will lay the groundwork for a clinical study 
of BNCT for the treatment of melanoma metastatic to the brain. 7 
refs., 2 figs., 2 tabs. 


24498 (CDTN-DETQ—002/89) Carbon-14 urea utilization in 
diagnosis of the presence Campylobacter pylori in stomach. 
Chausson, Y. Centro de Desenvolvimento da Tecnologia Nuclear 
(CDTN), Belo Horizonte, MG (Brazil). 6 Jul 1989. 17p. (In Por- 
tuguese). Order Number DE91635408. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new method to detect the Campylobacter pylori in the stom- 
ach, using carbon-14 urea is presented. The technique consists in 
after the tracer ingestion, the tracer is recuperated by the expiration 
way in organic hiamin and after counting and evaluating. (M.L.J.). 


24499 (CONF-910503-27-Extd.Abst.) Production of 
tungsten-188 and osmium-194 in a nuclear reactor for new 
clinical generators. Mirzadeh, S.; Knapp, F.F. Jr.; Callahan, A.P. 
Oak Ridge National Lab., TN (USA). [1991]. 8p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From International conference on nuclear data for science and 
technology; Juelich (Germany, F.R.); 13-17 May 1991. Order Num- 
ber DE91014544. Source: OSTI; NTIS; INIS:; GPO Dep. 

Rhenium-188 and iridium-194 are potential candidates for ra- 
dioimmunotherapy with monoclonal antibodies directed against 
tumor-associated antigens. Both nuclei are short-lived and decay 
by high energy B-— emission. In addition, both nuclei emit +-rays 
with energy suitable for imaging. An important characteristics is 
availability of 1*®Re and 'ir from decay of reactor-produced par- 
ents (188W and 140s, respectively) in convenient generator 
systems. The '®W and 'Os are produced by double neutron 
capture of '8°W and '92Os, respectively. The large scale produc- 
tion yields of '8°W in several nuclear reactors will be presented. 
We also report a new management for the cross-section of 
193Qs(n,7)'®**Os reaction and discuss the feasibility of producing 
sufficient quantities of Os. 17 rets., 1 fig., 2 tabs. 


24500 (EGG-BNCT-—9411-Vol.5-No.2) PBF/BNCT Program, 
February 1991: Volume 5, No. 2. Dorn, R.V. Ill. EG and G Idaho, 
inc., Idaho Falls, ID (USA). Mar 1991. 25p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. Order 
Number DE91014089. Source: OSTI; NTIS; GPO Dep. 

This report presents a summary of accomplishments and high- 
lights in the PBF/BNCT Program for February 1991. The report 
includes information on the BNCT brain tumor and melanoma 
research programs, technical support and modifications, PBF oper- 
ations, a milestone summary, and animal data charts. 


24501 (EGG-BNCT—941 1-Vol.5-No.3) INEL BNCT Program: 
Monthly bulletin: Volume 5, No. 3. Ackermann, A.L. (ed.); Dorn, 
R.V. Ill. EG and G Idaho, Inc., Idaho Falls, ID (USA). Mar 1991. 
34p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91014505. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Bulletin presents a summary of accomplishments and high- 
lights in the Idaho National Engineering Laboratory (INEL) Boron 
Neutron Capture Therapy (BNCT) Program for March 1991. This 
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bulletin includes information on the brain tumor and melanoma re- 
search programs, Power Burst Facility (PBF} technical support and 
modifications, PBF operations, a milestone summary, and animal 
data charts 


24502 (EGG-BNCT-9411-Vol.5-No.4) INEL BNCT Program: 
Monthly bulletin, Volume 5, No. 4. Ackermann, A.L. (ed.): Dorn, 
R.V. tll. EG and G Idaho, Inc., Idaho Falls, ID (USA). Apr 1991. 
51p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91014152. Source: OSTI; 
NTIS: GPO Dep 

This Bulletin presents a summary of accomplishments and high- 
lights in the Idaho National Engineering Laboratory (INEL) Boron 
Neutron Capture Therapy (BNCT) Program for April 1991. This 
bulletin includes information on the brain tumor and melanoma re- 
search programs, Power Burst Facility (PBF) technical support and 
modifications, PBF operations, a milestone summary, and animal 
data charts. 7 figs., 5 tabs. 


24503 (I\C—90/404) A statistical approach to traditional Viet- 
namese medical diagnoses standardization. Nguyen Hoang 
Phuong (international Centre for Theoretical Physics, Trieste 
(Italy)); Nguyen Quang Hoa; Le Dinh Long. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1990. 11p. Order Number 
DE91635380. Source: OSTI; NTIS (US Sales Only): INIS. 

In this paper the first results of the statistical approach for Cold- 
Heat diagnosis standardization as a first work in the "eight rules 
diagnoses” standardization of Traditional Vietnamese Medicine are 
briefly described. Some conclusions and suggestions for further 
work are given. 3 refs, 2 tabs. 


24504 (INIS-BR-2435) Generation of nuclear magnetic res- 
onance images. Beckmann, N.X. Sao Paulo Univ., Sao Carlos, 
SP (Brazil). Inst. de Fisica e Quimica. 1986 213p. (In Portuguese). 
Order Number DE91635382. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Two generation techniques of nuclear magnetic resonance im- 
ages, the retro-projection and the direct transformation method are 
studied these techniques are based on the acquisition of NMR sig- 
nals which phases and frequency components are codified in 
space by application of magnetic field gradients. The construction 
of magnet coils is discussed, in particular a suitable magnet geom- 
etry with polar pieces and air gap. The obtention of image contrast 
by T1 and T2 relaxation times reconstructed from generated sig- 
nals using sequences such as spin-echo, inversion-recovery and 
stimulated echo, is discussed. The mathematical formalism of ma- 
trix solution for Bloch equations is also presented. (M.C.K.). 


24505 (INIS-BR-2440) Selection of planes in nuclear mag- 
netic resonance tomography. Bonagamba, T.J. Sao Paulo Univ., 
Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1986 228p. (In 
Portuguese). Order Number DE91635383. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A prototype aiming to obtain images in nuclear magnetic reso- 
nance tomography was developed, by adjusting NMR spectrometer 
in the IFQSC Laboratory. The techniques for selecting planes were 
analysed by a set of computer codes, which were elaborated from 
Bloch equation solutions to simulate the spin system behaviour. 
Images were obtained using planes with thickness inferior to 1 cm. 
(M.C.K.). 


24506 (INIS-BR-2536) Preparation of the reactive complex 
trom jiodohippuric acid for labelling with sup(131)l and/or 
sup(123)I. Barboza, M.F. de; Pereira, N.S.S.; Silva, C.P.G. da; 
Achando, S.S. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). Order 
Number DE91638904. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. HIPPURAN/iodine 123; HIPPU- 
RAN/iodine 131; HIPPURAN/kidneys; HIPPURAN; KIDNEYS 


24507 (INIS-BR-2537) Biodistribution studies of rich com- 
pounds on boron-10 for BNCT (boron neutron capture 
therapy) uses. Gaspar, P.F.; Mastro, N.L. de. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 1p. (In Portuguese). Order Number DE91638924. Source: 
OSTI; NTIS (US Sales Only); INIS. 


Published in summary form only. TISSUE DISTRIBUTION/boron 
10: TISSUE DISTRIBUTION/neutron capture therapy 


24508 (INIS-BR-2559) Thyreotrophic hormone from pitu- 
itary glands: isolation and use on radioimmunoassay. Lin. 
L.H.; Arenstein. |.R.: Borghi. V.C. Instituto de Pesquisas Energeti- 
cas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in 
Portuguese). Order Number DE91638905. Source: OSTI: NTIS 
(US Saies Only); INIS 

Published in summary form only. TSH/chromatography: TSH 
fractionation; TSH/radioimmunoassay: IODINE 125: MAN: TSH: 
CHROMATOGRAPHY: FRACTIONATION; RADIOIMMUNOASSAY 


24509 (INIS-GB-347) Radiation medicine. AEA Technology, 
London (UK): Marie Curie Memorial Foundation, London (UK). Jan 
1991 31p. Order Number DE91635381. Source: OSTI; NTIS (US 
Sales Only): INIS. 

This booklet has been produced by UKAEA and the Marie Curie 
Memorial Foundation to give some basic information about what 
radiation is and how it is used in day to day diagnosis and treat- 
ment. It will be of interest to people undergoing treatment, their 
relatives and t ends, and anyone who wants to know more about 
this important arez. After a brief historical introduction the booklet 
explains what radiation is, the natural and man-made sources of 
radiation, how it is produced and how X-rays are used in medical 
diagnosis and treatment. The radiation protection measures taken 
and safety standards followed are mentioned. (author). 


24510 (INIS-mf-12197) Post-operative observation of Ilio- 
apophyseal transplants on the basis of radiography, computed 
tomography, autoradiography and histological assessment. 
Klatt, U. Giessen Univ. (Germany, F.R.). Fachbereich 20 - Human- 
medizin. 12 Feb 1987 121p. (in German). Order Number 
DE91500388. Source: OSTI; NTIS (US Sales Only); INIS. 

A study in 25 rabbits, in which the acetabular roof was reinforced 
by inserting a wedge-shaped autologous tissue fragment of the 
apophysis, led to the following conclusions: That complete healing 
and ossification of the implant took place within the observation pe- 
riod; that radiography, computed tomography, autoradiography and 
histology consistently provided evidence in confirmation of ossifica- 
tion; that a wedge-shaped fragment of apophyseal cartilage is a 
suitable material for plastic surgery in the acetabular roof. (TRV). 


24511 (JINR-9-89-391) Using ridge filters tor nonmonoen- 
ergetic proton beams. Molokanov, A.G. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1989. 7p. (in 
Russian). Order Number DE91635515. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A numerical method of ridge filters calculation is described. 
Ridge filters are used for trasform of a narrow peak of heavy 
charged particles beams to depth-dose distribution with a plateau. 
The length of the plateau must be equal to the target size. This 
method may be used for nonmonoenergetic proton beams. The 
proton multiple Coulomb scattering in ridge filter materials is ac- 
counted. This allows to obtain good agreement of the experiment 
with calculations. 8 refs.; 5 figs.; 2 tabs. 


24512 (PNL-SA-19266) intrathoracic neoplasms in the dog 
and cat. Weller, R.E. Pacific Northwest Lab., Richland, WA (USA). 
Jun 1991. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (CONF-9105209-1: 9. annual Ameri- 
can College of Veterinary Internal Medicine (ACVIM) veterinary 
medical forum, New Orleans, LA (USA), 30 May - 2 jun 1991). Or- 
der Number DE91013789. Source: OSTI; NTIS; INIS; GPO Dep. 
Neoplasms of the thoracic cavity are as diverse as the structures 
and tissues that comprise the thorax. This paper summarizes the 
clinical signs, diagnosis and treatment of thoracic neoplasms in the 
dog and cat. Specific diagnostic techniques are evaluated, as is 
the utility of imaging techniques for clinical staging. Surgery is rec- 
ommended as the treatment of choice for intrathoracic neoplasms, 
with exception for multiple tumor masses, metastasis, or poor pa- 
tient health. Radiation therapy, chemotherapy, and hyperthermia 
are discussed individually or in combination with surgery or each 
other. Prognosis for specific tumors is discussed, as is lymph node 
involvement as a prognostic indicator. As the use of newer diag- 
nostic procedures become more available in veterinary medicine, it 
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should be possible to offer patients a variety of positive choices 
that will enhance their survival and quality of life. 


24513 (PNL-SA-19573) Absorbed dose calculations to 
blood and blood vessels for internally deposited radionu- 
clides. Akabani. G. (Pacific Northwest Lab.. Richland. WA (USA)): 
Poston, J.W. Pacific Northwest Lab.. Richland. WA (USA). May 
1991. 18p. Sponsored by USDOE. Washington. DC (USA). DOE 
Contract AC06-76RL01830. (CONF-910529-1: 5. international ra- 
diopharmaceutical dosimetry symposium. Oak Ridge. TN (USA), 
7-10 May 1991). Order Number DE91013663. Source: OSTI: 
NTIS; INIS: GPO Dep. 

At present. absorbed dose calculations for radionuclides in the 
human circulatory system used relatively simple models and are 
restricted in their applications. To determine absorbed doses to the 
blood and to the surface of the blood vessel wall, EGS4 Monte 
Carlo calculations were performed. Absorbed doses were calcu- 
lated for the blood and the blood vessel wall (lumen) for different 
blood vessels sizes. The radionuclides chosen for this study were 
those commonly used in nuclear medicine. No diffusion of the 
radionuclide into the blood vessel was assumed nor cross fire be- 
tween vessel was assumed. Results are useful in assessing the 
dose in blood and blood vessel walls for different nuclear medicine 
procedures. 6 refs., 6 figs., 5 tabs. 


5507 Microbiology 


Refer also to citation(s) 22411, 22444, 22465, 22478, 22485, 
22855, 22882, 24339, 24477, 24487, 24493, 24519 


24514 (DOE/ER/14047-6) Analysis of potyvirus proteolytic 
processing: A basis for pathogen derived resistance: 
Progress report. Dougherty, W.G. Oregon State Univ., Corvallis, 
OR (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG06-89ER14047. Order Number 
DE91013902. Source: OSTI; NTIS; GPO Dep. 

The experimentation supported by this grant is focused on under- 
standing the substrate interaction and catalytic activity associated 
with a plant virus-encoded proteinase. The plant potyviruses ex- 
press their genetic information initially as a high molecular weight 
polyprotein which is co- and post-translationally processed by two 
viral-encoded proteolytic activities. We have used the potyvirus to- 
bacco etch virus (TEV) in our studies because a significant amount 
of biochemical and sequence data are available. Over the past 2 
years of funding we have developed and tested hypotheses which 
essentially attempt to answer three questions: What class of pro- 
teinases does the 49kDa proteinase belong to? How does the 
proteinase recognize this cleavage site? What constitutes a cleav- 
age site? We have made excelient progress in addressing these 
three questions and summarize these results. 1 tab. 


24515 (DOE/ER/60774—1) Comparative examination of 
deep subsurtace microorganisms at geographically and cli- 
matically diverse locations on DOE land. Balkwill, D.L. Florida 
State Univ., Tallahassee, FL (USA). Oct 1991. 31p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG05-89ER60774. 
Order Number DE91013769. Source: OSTI; NTIS; GPO Dep. 

We propose to accomplish two major objectives: (1) We will 
continue to characterize the aerobic, chemoheterotrophic microor- 
ganisms in samples of subsurface materials obtained during the 
Transitional Phase of the Deep Microbiology program. (2) We will 
continue and significantly expand on ongoing pylogenetic study of 
subsurface microorganisms previously isolated. We will analyze 
data obtained in the context of chemical, physical, and other micro- 
biological data (obtained by other investigators in the program) on 
each subsurface sample, in order to determine the extent of which 
the size, composition, metabolic capabilities, and phylogenetic 
traits of the subsurface microbial community vary among hydrogeo- 
logically and geochemically diverse environments, and identify the 
chemical and physical environmental factors that most strongly in- 
fluence such variations. This research will result in significant new 
information on subsurtace microbial ecology and help us to answer 
questions relevant to the potential role of microorganisms in the re- 
mediation of subsurface contaminants. 41 refs. 
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24516 (DOE/ER/61034-1) Chaos and microbial systems: 
Technical progress report, 15 April 1990-15 January 1991. Kot. 
M. Washington Univ.. Seattle. WA (USA). Dept. of Applied Mathe- 
matics. Jan 1991. 81p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG06-90ER61034. Order Number 
DE91014908. Source: OSTI: NTIS: GPO Dep 

Much of the recent work in nonlinear dynamics has centered on 
new techniques for identifying order in seemingly chaotic systems. 
To determine the robustness of these techniques, chaos must, to 
some extent. be brought into the laboratory. Preliminary investiga- 
tions of the forded double-Monod equations. a model for a predator 
and a prey in a chemostat with periodic variation of inflowing sub- 
strate. suggested that simple microbial systems might provide the 
perfect framework for determining the efficacy and relevance of the 
new nonlinear dynamics in dealing with complex population dynam- 
ics. Progress in two areas of research, mathematical analysis and 
computer simulation of the periodically forced double-Monod equa- 
tions and of related models: and experimental (chemostat) 
population studies that evaluate the accuracy and generality of the 
models, (and also judge the usefulness of various new techniques 
of nonlinear dynamics to the study of populations) is reported. 


5510 Physiological Systems 


24517 (BNL-46254) High precision in-vivo neutron activa- 
tion analysis: A new era for compartmental analysis in body 
composition. Pierson, R.N. (Saint Luke’s-Roosevelt Hospital Cen- 
ter, New York, NY (USA)): Wang, J.; Heymsfield, S.B.; Dilmanian, 
F.A.; Weber, D.A. Brookhaven National Lab., Upton, NY (USA). 
[1989]. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-8906269-8: 1989 international 
symposium on in vivo body composition studies, Toronto (Canada), 
20-23 Jun 1989). Order Number DE91014679. Source: OSTI; 
NTIS; GPO Dep. 

Since the 1960s there has been a general decline in the applica- 
tions of body composition methods to clinical medicine. The 
reasons were several, but important among them, a “respectable” 
standard error of measurement of +5% was combined with a clini- 
cal uncertainty, at least as large, as to how “normal” could be 
defined. The terrain has now changed, because new precisions of 
measurement have been achieved, especially in the techniques of 
in-vivo neutron activation analysis. We shall consider some specific 
examples of their application. The benefits we envisage from high- 
precision in-vivo neutron activation (IVNA) derive largely from 
understanding the interdependence of the body compartments, 
and, therefore, from the development of a series of models which 
interrelate the compartments. 19 refs., 4 figs., 3 tabs. 


5520 Public Health 
Refer also to citation(s) 23220 


5530 Agriculture and Food Technology 
Refer also to citation(s) 22859, 22874, 23565, 24478, 24479 


24518 (AECL—10087) An evaluation of the potential of 
combination processes involving heat and irradiation tor food 
preservation. Shamsuzzaman, K.; Payne, B.; Cole, L.; Goodwin, 
M.; Borsa, J. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. Nov 1989. 26p. Order 
Number DE91638734. Source: OSTI; NTIS (US Sales Only); INIS. 

Effects of combined heating and gamma radiation on Clostridium 
sporogenes spores and Salmonella seftenberg were examined. The 
order in which irradiation and heat were applied had a profound ef- 
fect on the survival of the organisms. Heating of C.sporogenes 
spores at 95 degrees Celsius had very little effect on their sensitiv- 
ity to subsequent irradiation, but irradiation of the spores at 0 
degrees Celsius increased their sensitivity to subsequent heat 
treatment and thus reduced their heat Dj. values (time required to 
activate the spores to 10% of their initial number). This radiation- 
induced heat sensitivity increased with the increase in radiation 
dose. The Z values (change in temperature required for a tentoid 
change in D,o values) of the spores were found to increase with 





the increase in pre-irradiation dose. Radiation-induced heat sensi- 
tivity was found to persist for at least 35 days in spores irradiated 
in frozen or freeze-dried states in distilled water or in phosphate 
buffer suspensions, and for at least 14 days in a number of food 
slurries. In phosphate buffer and nutrient broth suspensions, the 
radiation-heat synergism decreased with increasing pH of the me- 
dia from pH 4.7 to pH 7.5. However, the effect of pH on synergism 
was less pronounced in spores suspended in some food slurries. 
Preliminary results indicate that pre-irradiation of S. senftenberg at 
0.5 kGy did not change the heat sensitivity of this organism at 52 
degrees Celsius, but when radiation and heat were applied simulta- 
neously, synergistic inactivation was observed even at 50 degrees 
Celsius. Practical implications of these results are discussed. 


24519 (DOE/CE/15270-T17) Exploration of mechanisms 
regulating ectomycorrhizal colonization of boron-fertilized 
pine: Final report. Garrett, H.E.; Sword, M.A. Missouri Univ., 
Columbia, MO (USA). Jun 1991. 23p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG01-86CE15270. Order 
Number DE91014995. Source: OST!; NTIS; GPO Dep. 

The ectomycorrhizal association is a naturally occurring symbiotic 
relationship existing between ectomycorrhizal-forming fungi and the 
root system of some plants, including many coniferous species. 
Since boron fertilization (BF) has been reported to increase fungal 
colonization of clover and alfalfa, the effect of BF on fungal colo- 
nization and growth of shortleaf pine was examined. Inoculation of 
seedlings was shown to increase growth responses in boron 
treated plants. BF increases root sucrose concentrations required 
for fungal development and improves the nutritional balance of the 
plant. Mycorrhizae increase auxin levels in root (possibly increasing 
root primordial development) while BF decreases root auxin (possi- 
bly increasing root elongation). BF reduces phenolic concentrations 
in the root. BF enhances mycorrhizae and root development, and 
results in increased tree seedling growth. 36 refs., 9 figs. 


24520 (HCR-CDTN-18) Persistence of pirimiphos methyl 


residues in stored wheat. Zennouche, B.; Bennaceur, M. Haut 
Commissariat a la Recherche, Algiers (Algeria). Centre de Devel- 


oppement des Techniques Nucieaires. Mar 1991. 7p. Order 
Number DE91635315. Source: OSTI; NTIS (US Sales Only); INIS. 

The persistence of 14C pirimiphos methy! in stored wheat was 
investigated under local conditions during a storage period of 6 
months. Surface, methanol extractable and bound residues were 
quantified. There was a gradual increase in the surface residues 
over the storage period. 27,97% of the applied amount was found 
in the surface residues and 54,16% in the extractable and bound 
residues one month after treatment. After 6 months storage, about 
17,8% of the total quantity of the applied pirimiphos methyl re- 
mained on the surface and about 58,6% was present in the grains 
(extractable and bound residues). During cooking 10,91% of the 
extractable and bound residues were lost. 


24521 (HCR-CDTN-19) Studies on residues of 14C 
malathion in solls. Ghezal, F.; Bennaceur, M. Haut Commissariat 
a la Recherche, Algiers (Algeria). Centre de Developpement des 
Techniques Nucleaires. Apr 1991. 10p. Order Number 
DE91635316. Source: OSTI; NTIS (US Sales Only); INIS. 

The extractability, the mobility and formation of bound 14C 
labelled residues in two soils under normal conditions were investi- 
gated with malathion. Comparison is made between irradiated and 
autoclaved soils. The highest concentration of the product is found 
in the first section (0-4cm) after experiment. Three compounds 
were found in the soils. 14C malathion is decomposed to 14C02. 
The degradation is more important in organic matter rich soil. In 
rich soil, 50% of 14C product is degradated after 17 days. This 
percentage is only 10%, for poor soil. The 14CO2 produced in non- 
sterile soil is 33,05%. This percentage is respectively 10,92% and 
3,57% only for irradiated and autoclaved soils. 


24522 (HCR-CDTN-20) Radiotracer studies of maneb 
residues in lettuce plants. Sennaoui, Z.; Meguenni, H.; Ben- 
naceur, M. Haut Commissariat a la Recherche, Algiers (Algeria). 
Centre de Developpement des Techniques Nucieaires. Nov 1990. 
8p. Order Number DE91635317. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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Lettuce plants have received different treatments of 14C-maneb 
at variable time. A cleaning is made to determine the foliar surtace 
residues. The analysis of CS2 showed relatively important amount 
especially for lots which have received 4 treatments (10,3ppm and 
6,49ppm). The amounts found after combustion have showed in- 
creasing amounts, proportionally to the number of treatments. The 
analysis of ETU revealed a presence only for lots which have re- 
ceived several treatments (3 and 4). The analysis by TLC showed 
many metabolites. Two of them have been identified (ETU, EU). In- 
terfoliar migration of 14C product occurred between treated leaves 
and untreated leaves of the same plant. 


24523 (IC—90/447) The effect of ultrasound on arterial 
blood flow: 1. Steady fully developed flow. Bestman, A.R. inter- 
national Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 
8p. Order Number DE91635323. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper models the effects of ultrasound heating of the tissues 
and the resultant perturbation on blood flow in the arteries and 
veins. It is assumed that the blood vessel is rigid and the undis- 
turbed flow is fully developed. Acoustical perturbation on this 
Poiseuille flow, for the general three-dimensional flow with heat 
transfer in an infinitely long pipe is considered. Closed form analyti- 
cal solutions are obtained to the problem. It is discovered that the 
effects of the ultrasound heating are concentrated at the walls of 
the blood vessels. (author). 4 refs. 


24524 (I\C-90/448) The effect of ultrasound on arterial 
blood flow: 2. Oscillatory tully developed flow. Bestman, A.R. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1990. 9p. Order Number DE91635324. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this paper the effect of ultrasonic oscillation on pulsating blood 
flow is studied when the distensibility of the blood vessel is ignored. 
The acoustical approximate equations are solved analytically and 
the results are compared with the problem in Part | where the pul- 
sation in the blood vessel is negligible. (author). 1 ref. 


24525 (IC—90/453) Influence of chromatin molecular 
changes on RNA synthesis during embryonic development. 
Chela-Fiores, J. International Centre for Theoretical Physics, Tri- 
este (Italy). Dec 1990. 11p. Order Number DE91635325. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Two aspects of the chromatin repeat length (r,) are discussed: (i) 
Why is 1, longer for slowly dividing cells than in rapidly dividing 
cells?, and (ii) Why is the temporal evolution of 1, a decreasing 
function of time (t) in mammalian cortical neurons whereas it is an 
increasing function of t for granule cells around the time of birth? 
These questions are discussed in terms of a hypothesis which 
assumes a correlation between deoxyribonucleic acid (DNA) pack- 
aging, transcription, and replication. (author). 27 refs. 


24526 (INIS-BR-2434) Study of the variation of the nuciear 
transcriptional map during de initial development of Droso- 
phyla melanogaster embryos. Alonso, C.E.V. Universidade 
Federal, Rio de Janeiro, RJ (Brazil). Inst. de Biofisica. 1987 72p. 
(In Portuguese). Order Number DE91635326. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The variation of nuclear transcriptional map during the initial de- 
velopment of Drosophyla melanogaster embryos were studied. 
Thermic treatment, chromatographic techniques and liquid scintiia- 
tion in embryos inoculated with radioactive uridine were used. 
(L.J.C.). 


24527 (INIS-BR-2438) Determination of symbiotic nitrogen 
fixation by labelling the soil atmosphere with sup(15)N sub(2) 
at low isotope enrichment. Trivelin, P.C.O. Sao Paulo Univ., 
Piracicaba, SP (Brazil). Escola Superior de Agricultura Luiz de 
Queiroz. 1982 187p. (in Portuguese). Order Number DE91635256. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A direct method to determine the total symbiotic nitrogen fixation 
during the leguminous plants cycles has been, developed, by la- 
belling the soil atmosphere with sup(15)N sub(2) at low isotope 
enrichment, of about 1 atom % excess. The soil explored by the 
root system of leguminous plants was confined by means of a 
chamber in the field and by sealed pots in greenhouse experiments 
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in order to maintain the soil air labelled with sup(15)N sub(2). The 
average sup(15)N concentration in the soil atmosphere, necessary 
to calculate dinitrogen fixation, was obtained by integration of the 
exponential functions of isotope dilution. Those functions were ob- 
tained by periodic sampling and analysis of the N sub(2) in the soil 
atmosphere. The field experiment with labelled atmosphere was 
carried out from the 22 sup(nd) to the 31 supist) day of the bean 
crop cycle and 5.5 mg Niplant (24% of total plant N) was derived 
from fixation. In pot experiments, under greenhouse conditions, in- 
tegrated determination of fixation was made in Phaseolus beans 
(from the 19 sup(th) to the 67 sup(th) day from planting) and in 
soybeans (from the 24 sup(th) to the 70 sup(th) day from planting). 
The soil atmosphere was labelled with sup(15)N sub(2) in both 
cases. Average fixation obtained for Phaseolus beans was 80 mg 
N/plant (65% of total plant N) and for soybeans 265 mg N/piant 
(71% of total plant N). Evaluation of the basic concept of the 
isotope dilution method to determine nitrogen fixation in pots exper- 
iments, as proposed by Fried and Middelboe (1977) has also been 
made in the present paper. Simultaneous determinations of fixation 
in soybeans, using the isotope dilution method of Fried and Middel- 
boe, natural variation of the sup(15)N/sup(14)N ratios, and total-N 
differences, indicated the same results for pot experiments, har- 
vested at the end of the plant cycle. (author) 


24528 (INIS-BR—2491) Use of the radioisotopes in foliar 
tertilizing studies. Muraoka, T.; Boaretto, A.E. Centro de Energia 
Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil). 1987 14p. 
(In Portuguese). Order Number DE91638721. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The utilization of the radioactive isotopes is studied to evaluate 
the efficiency of nitrogen in foliar fertilizers. One of the objectives 
was study the urea absorption via foliar in time function in sugar 
cane. The nitrogen 15 determination was done by mass spectrom- 
eter. (author). 


24529 (INIS-BR-2558) Results of the first year of inter- 
laboratory quality-control of the radioassays of thyroid-related 
hormones in Brazil. Schwarz, |.; Ribela, M.T.C.; Bartolini, P. Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 1p. Order Number DE91638750. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. THYROXINE/radioassay; 
TRIIODOTHYRONINE/radioassay; INTERLABORATORY COM- 
PARISONS; THYROXINE; RADIOASSAY; TRIIODOTHYRONINE; 
TSH 


24530 (INIS-BR-2560) Obtainment of antiserum for human 
proinsulin radioimmunoassay: preliminary results. Nascimento, 
M. do; Borghi, V.C.; Bellini, M.H.; Wajchenberg, B.L. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 ip. (In Portuguese). Order Number DE91638751. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. INSULIN/immune serums; 
GUINEA PIGS; INSULIN; PRECURSOR; RADIOIMMUNOASSAY 


24531 (INIS-BR—2569) Study of estradiol 176 (E sub(2)) se- 
cretion study during the menstrual cycle and after the intusion 
of gonadotrophins (LH/FSH-RH) liberator tactor by radioim- 
munoassay. Kiyan, T.S. (Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil)); Wajchenberg, L. Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 1p. (In Portuguese). Order Number DE91638752. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ESTRADIOUsecretion; 
ESTRADIOL; SECRETION; GONADOTROPINS; MENSTRUAL 
CYCLE; RADIOIMMUNOASSAY; STANDARDIZATION 


24532 (INIS-mf—12848) Soils Newsletter. V. 9, no. 1. Joint 
FAO/AEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Dec 1986 23p. Order Number DE91638722. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter describes the opening of the Soils and Plant 
Breeding Laboratory at the IAEA Seibersdorf Laboratory and de- 
scribes the research taking place in the new unit. The Research 
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Co-ordination Meetings on the improvement of yield and nitrogen 
fixation of the common bean in Latin America (December 1985, 
CENA, Piracicaba. Brazil). the management of legumes in pastures 
(March 1986, IAEA, Vienna) and isotopic studies of nitrogen fixa- 
tion and nitrogen cycling by blue-green algae and Azolla (May 
1986, International Rice Research Institute. The Philippines) are 
summarized, and recent publications are briefly described. Tabs. 


24533 (INIS-mf—12849) Soils Newsletter. V. 10, no. 1. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jul 1987 20p. Order Number DE91638723. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter contains reports of the Advisory Group Meeting 
on the use of Nuclear and related techniques in studying the roles 
of trees in restoring and maintaining soil fertility (November 1986, 
Vienna) and the first Research Co-ordination Meeting on nuclear 
techniques to improve production in salt-affected soils (December 
1986, IAEA, Vienna). 


24534 (INIS-mf-12850) Soils Newsletter. V. 11, no. 2. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Dec 1988 15p. Order Number DE91638724. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter contains a report of the second research 
co-ordination meeting on nuclear techniques to improve crop pro- 
duction on salt-affected soils (October 1988, IAEA, Vienna) and 
lists some of the technical co-operation programmes in Europe and 
the Middle East. 


24535 (INIS-mf-—12851) Soils Newsletter. V. 12, no. 1. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jul 1989 15p. Order Number DE91638725. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter includes a report of the second research co- 
ordination meeting on the use of isotopes to improve yield and 
nitrogen fixation of the common bean in Latin America (April 1989, 
lrapuato, Mexico), and describes some of the technical co- 
operation programmes in the Africa region. 


24536 (INIS-mf—12852) Soils Newsletter. V. 12, no. 2. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Dec 1989 23p. Order Number DE91638726. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter includes reports of four research co-ordination 
meetings: on isotopic studies on nitrogen fixation and nitrogen cy- 
cling by blue-green algae and Azolla (final meeting, September 
1989, IAEA, Vienna); on isotopic studies on increasing and stabiliz- 
ing plant productivity in low phosphate and semi-arid and 
sub-humid soils of the tropics and sub-tropics (first meeting, Octo- 
ber 1989, IAEA, Vienna); on the evaluation and calibration of 
nuclear techniques compared with traditional methods in soil water 
studies (July 1989, IAEA, Vienna); and on the use of isotopes in 
studies to improve the yield and nitrogen fixation of the common 
bean in Latin America (April 1989, Irapuato, Mexico). A new co- 
ordinated research programme on the use of nuclear and related 
techniques in the assessment of irrigation schedules of field crops 
to increase the effective use of water in irrigation projects is an- 
nounced, and some of the technical co-operation programmes in 
the Latin America Region are briefly described. 2 tabs. 


24537 (INIS-mf—12853) Soils Newsletter. V. 13, no. 1. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jul 1990 16p. Order Number DE91638727. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter includes a report on the recently completed co- 
ordinated research programme on the use of nuclear techniques in 
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improving pasture management, and briefly describes the technical 
co-operation programme on the effect of changing land use on the 
ecology and climate of the Brazilian Amazon. 


24538 (INIS-mf-12854) Soils Newsletter. V. 13, no. 2. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria) Dec 1990 19p. Order Number DE91638728. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter contains a report of the final research co- 
ordination meeting on the use of isotopes in studies to enhance 
the biological nitrogen fixation in the common bean in Latin Amer- 
ica (September 1990, Vienna), and describes some aspects of the 
research on nitrogen-fixing trees at the Seibersdorf IAEA Labora- 
tory. Two FAO/IAEA Training Courses are announced: on the use 
of isotope and radiation techniques in studies of soil/plant relation- 
ships with emphasis on plant nutrition; and on isotope and nuclear 
techniques in studies on soil/plant relationships with emphasis on 
agroforestry and on plant nutrition. 


24539 (INIS-mf-12855) Food Irradiation Newsletter. V. 10, 
no. 1. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). May 1986 47p. Order Number 
DE91638735. Source: OST!; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This issue includes reports of the Task Force Meeting on Irradia- 
tion as a Quarantine Treatment (Chiang Mai. Thailand, February 
1986), of the first Research Coordination Meeting on the Use of Ir- 
radiation as a Quarantine Treatment of Food and Agricultural 
Commodities (Chiang Mai, Thailand, February 1986), and of the 
ASEAN Workshop on Food Irradiation (Bangkok, Thailand, Novem- 
ber 1985). This Newsletter also contains a publication by the U.S. 
Department of Health and Human Services in the Federal Register, 
Vol. 51, No. 75 (Friday, April 18, 1986) 21 CFR Part 179, Irradia- 
tion in the Production, Processing and Handling of Food, Final 
Rule, which lists general provisions for food irradiation and permit- 
ted applications of ionizing radiation for (a) control of Trichinella 
Spiralis in pork carcasses or fresh, non-heat processed cuts of pork 
carcasses (min. dose 0.3 kGy - max. dose 1 kGy); (b) growth and 
maturation inhibition of fresh foods (max. dose 1 kGy); (c) disinfes- 
tation of anthropod pests in food (max. dose 1 kGy); (d) microbial 
disinfestation of dry or dehydrated enzyme preparations (max. 
dose 10 kGy); (e) microbial disinfection of dry or dehydrated aro- 
matic vegetable substances, culinary herbs, seeds, spices, teas, 
vegetable seasonings, and blends of these aromatic substances, 
(max. dose 30 kGy). Provisions for labelling of irradiated foods at 
retail level are contained in the rule. 


24540 (INIS-rni-12856) Food Irradiation Newsletter. V. 10, 
no. 2. Joint FAC/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Nov 1986 59p. Order Number 
DE91638736. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available trom Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This issue reports the summary of the Task Force Meeting on the 
Use of Irradiation to Ensure Hygienic Quality of Food, convened by 
the International Consultative Group on Food Irradiation (ICGFI) in 
Vienna, July 1986. The full report of the final FAO/IAEA Research 
Co-ordination Meeting on Factors Influencing the Utilization of Food 
Irradiation, convened in Dubrovnik, Yugoslavia in June 1986, con- 
tains the conclusion of the work carried out under the Co-ordinated 
Research Programme in the past 5 years. A Regional Co-ordinated 
Research Programme for Latin America has been launched with a 
workshop convened on this subject in Piracicaba, Brazil, July 1986. 
Also featured is the summary report of the FAO/IAEA Seminar for 
Asia and the Pacific on the Practical Application of Food Irradiation 
convened in Shanghai, People’s Republic of China, April 1986. The 
well-attended seminar reported on the progress and development 
of practical scale application of food irradiation in the region. A suc- 
cessful market testing of irradiated mangoes in Miami, Florida is 
also described. The outcome of this test is quite significant in view 
of the Chernobyl accident a few months before the tests. Tabs. 


24541 (INIS-mf—12857) Food Irradiation Newsletter. V. 11, 
no. 2. Joint FAO/IAEA Div. of Nuciear Techniques in Food and 
Agriculture, Vienna (Austria). Sep 1987 56p. Order Number 
DE91638737. Source: OSTI; NTIS (US Sales Only): INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This issue includes a report of the ICGFI’s Workshop on Food 
Irradiation tor Food Control Officials, convened in Budapest, Hun- 
gary, May 1987. To provide further assurance on the safety and 
wholesomeness of irradiated food in general and details about 
polyploidy (increase in number of chromosomes) resulting from 
consumption of freshly irradiated wheat in particular, ICGFi Secre- 
tariat issued a fact sheet on "Safety and Wholesomeness of 
Irradiated Foods: International Status - Facts and Figures” to its 
member countries in July 1987. The Newsletter also contains sum- 
mary reports of two important market testings of irradiated food. i.e. 
papaya in California in March and strawberries in France in June, 
which proved that consumers will buy irradiated foods, and status 
reports on food irradiation in France and Mexico. Ref, 1 tab. 


24542 (INIS-mf—12858) Food Irradiation Newsletter. V. 12, 
no. 1. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Apr 1988 63p. Order Number 
DE91638738. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter reports summaries of work carried out in the past 
year. A coordinated research programme on "Use of Irradiation to 
Control infectivity of Food-borne Parasites” was implemented in 
early 1987. The first Research Coordination Meeting of this pro- 
gramme was held in Poznan, Poland, August 1987 and its report is 
included. Another important development is "Food Irradiation Plant: 
Project Profile” of the International Finance Corporation (IFC), a 
subsidiary of the World Bank. IFC is in principle ready to finance 
installations on food irradiation facilities in developing countries 
provided that the proposals are submitted through Governmental 
channels. Details on developing such proposals for possible fund- 
ing by IFC are included. This issue also contains a supplement, an 
up-dated list of clearance of irradiated foods. Refs, 1 fig., 1 tab. 


24543 (INIS-mf-12859) Food Irradiation Newsletter. V. 12, 
no. 2. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Jul 1988 51p. Order Number 
DE91638739. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter reports activities of two ICGFi training work- 
shops convened in Santiago, Chile, and Rehovot, Israel, in the 
past six months. The summary report of the FAO/IAEA Seminar on 
Food Irradiation for Developing Countries in Africa is also included. 
A follow-up to this Seminar is the "Co-ordinated Research Pro- 
gramme on Food Irradiation for African Countries” which will be 
implemented as soon as funds become availabie. Further, this is- 
sue contains a report of the Working Group on Food Irradiation of 
the European Society for Nuclear Agriculture convened in Stara 
Zagora, Bulgaria in 1987 and status reports of practical applica- 
tions of food irradiation in different countries. 2 tabs. 


24544 (INIS-mf-12860) Food Irradiation Newsletter. V.13, 
no. 1. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Mar 1989 79p. Order Number 
DE91638740. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

The International Conference on the Acceptance, Control of, and 
Trade in Irradiated Food, jointly sponsored by FAO, IAEA, WHO 
and ITC-UNCTAD/GATT, Geneva, Switzerland, December 1988, 
recognized that (1) food irradiation has the potential to reduce the 
incidence of foodborne diseases; (2) food irradiation can reduce 
post-harvest food losses and make available a larger quantity and 
a wider variety of foodstuffs for consumers - It can also be an ef- 
fective quarantine treatment for certain food and thus contribute to 
international trade; (3) international trade in irradiated foods would 
be facilitated by harmonization of national procedures based on 
internationally recognized standards for the control of food irradia- 
tion. The "International Document on Food Irradiation” adopted by 
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consensus at the Conference is included in this issue. which also 
contains excerpts of the 5th Annual Meeting of the International 
Consultative Group on Food Irradiation (ICGFI), convened in Vi- 
enna. September 1988. and reports of two co-ordinated meetings. 
the second Research Co-ordination Meeting on the Use of Irradia- 
tion as a Quarantine Treatment of Food and Agricultural 
Commodities, and the Second Co-ordination Meeting on Food Irra- 
diation Programme for Developing Countries in Middle East and 
Europe. 3 tabs. 


24545 (INIS-mf—12861) Food Irradiation Newsletter. V. 13, 
no. 2. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture. Vienna (Austria). Oct 1989 107p. Order Number 
DE91638741. Source: OSTI; NTIS (US Sales Only): INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This issue contains reports of the two co-ordination meetings 
convened in San Jose, Costa Rica, and Bangkok. Thailand. last 
year. It also details questions raised by the International Organiza- 
tion of Consumers Unions (IOCU) on the safety of irradiated foods 
during the International Conference on the Acceptance, Control of 
and Trade in Irradiated Food. organized by FAO, IAEA, WHO, ITC- 
UNCTAD/GATT, Geneva. Switzerland, December 1988. The 
questions were answered by experts appointed by the Joint Secre- 
tariat during the Conference. Both questions and answers were 
documented and made available to all delegations. The WHO has 
récently published the official version of the documents which have 
been sent to all its official contact points and are reproduced in this 
newsletter. Refs, figs and tabs. 


24546 (INIS-mf—12862) Food irradiation Newsletter. V. 14, 
no. 1. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). May 1990 91p. Order Number 
DE91638742. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This issue reports activities of the ICGFI, especially the excerpts 
of its 6th Annual Meeting held in Vienna in October 1989. The Ac- 
tion Plan of the ICGFI Inter-American Meeting on Harmonization of 
Regulations Related to Trade in Irradiated Foods, held in Orlando, 
Florida last year, is also included. The conclusions of the three co- 
ordinated research programme organized by the Food Preservation 
Section during 1989 are reported and a survey of market testings 
of irradiated food carried out in different countries in the past 5 
years is described. A supplement gives an up-dated list of clear- 
ance of irradiated foods based on information received from 
various countries. Refs, 1 fig., tabs. 


24547 (INIS-mf-—12863) Animal Production and Health 
Newsletter. No. 13. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Jan 1991 44p. Order Num- 
ber DE91638748. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This newsletter includes reports of FAO/IAEA-organized meet- 
ings held between 17 September 1990 and 23 November 1990, 
with emphasis on the development and application of radioim- 
munoassay and enzyme-linked immunosorbent assay techniques 
to study Foot and Mouth Disease, bluetongue vins and other dis- 
eases, and animal reproduction. The status of existing coordinated 
research programmes is summarized, and a new coordinated re- 
search programme on the development of supplementation 
Strategies for milk-producing animals in tropical and subtropical en- 
vironments is announced. Applications for contracts to participate 
in this programme are invited. The role of the Section’s Animal 
Production Unit at Seibersdorf is reviewed, and a list of forthcom- 
ing events is given. 


24548 (INIS-mf—12864) Food Irradiation Newsletter. V. 14, 
no. 2. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Dec 1990 87p. Order Number 
DE91638743. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This issue reports specific training activities on Food Irradiation 
Process Control School, both for technical supervisors of irradiation 
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facilities and food control officials/inspectors, and summary reports 
of Workshops on dosimetry techniques for food irradiation and on 
techno-economic feasibility of food irradiation for Latin American 
countries are included. After 12 years of operation. the Interna- 
tional Facility for Food Irradiation Technology (IFFIT) will cease to 
function after 31 December 1990. This issue reports the last inter- 
regional training course organized by IFFIT. and also features 
reports on food irradiation in Asia. Active developments in the field 
in several Asian countries may be found in the reports of the Work- 
shop on the Commercialization of Food Irradiation, Shanghai, and 
the Research Co-ordination Meeting on the Asian Regional 
Co-operative Project on Food Irradiation (with emphasis on accep- 
tance and process control), Bombay. Status reports of programmes 
in these countries are also included. Refs and tabs. 


24549 (JAERI-M—90-194, pp. 102-108) Electron beam steril- 
ization of medical products. Ishigaki, lsao (Japan Atomic Energy 
Research Inst.. Takasaki. Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Nov 1990. (CONF-9007204-: 
Workshops on the utilization of electron beams: Workshops on the 
utilization of electron beams, Bangi (Malaysia); Jakarta (Indonesia), 
17 Jul 1990; 20 jul 1990; CONF-9007205-—). In Proceedings of the 
workshops on the utilization of electron beams. 168p. Order Num- 
ber DE91755676. Source: OSTI; NTIS (US Sales Only); INIS. 

The application of electron beam (EB) sterilization has been 
strongly demanded because Co-60 sources are not commercially 
produced in Japan and are in the state of short supply. In order to 
promote EB sterilization, its study in comparison with gamma rays 
was carried out. Bacillus pumilus which is commonly used as a 
biological indicator was chosen. The effects of oxygen and acceler- 
ation energy of EB on the sensitivities of B. pumilus were studied. 
The EB sensitivity of B. pumilus were found to agree in vacuo or at 
a lower pressure of oxygen with those for gamma rays and in- 
creased largely by adding trace amount of oxygen to the system. 
Radiation durability of polypropylene (PP) was also studied. It was 
found that the radiation degradation of PP occurs during irradiation 
as well as after irradiation. The both degradations caused by EB 
were smaller than those by gamma rays. In order to study the rela- 
tionship between degradation and oxidation of PP, the degree of 
oxidation and depth of the oxidation layer in the irradiated PP were 
determined. The degree of oxidation was found to be very high at 
the surtace of the film where oxygen can diffuse during irradiation 
and decrease sharply with increasing depth from the surface. De- 
gree of oxidation of EB irradiated PP was one half of that for 
gamma irradiated one. Although EB processing seems to be more 
advantageous than gamma rays, one of the biggest drawbacks is 
its lower penetration because the medical product are not homoge- 
nious. The bulky and relatively homogeneous materials such as 
surgical gloves, gause, surgical suture, plaster, etc., can be uni- 
formly irradiated with 3 MeV EB. (A.Y.). 


24550 (JAERI-M-90-194, pp. 109-117) Using Irradiation for 
preservation of foods and agricultural commodities in 
Malaysia. Juri, M.L. (Unit Tenaga Nuklear, Bangi, Selangor 
(Malaysia)). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1990. (CONF-9007204—: Workshops on the utilization of elec- 
tron beams; Workshops on the utilization of electron beams, Bangi 
(Malaysia); Jakarta (Indonesia), 17 Jul 1990; 20 jul 1990; CONF- 
9007205-). In Proceedings of the workshops on the utilization of 
electron beams. 168p. Order Number DE91755676. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The National Agricultural Policy was formulated to draw the 
guideline for the development of Malaysian agriculture until 2000. 
The most important aspect of the policy is to encourage the 
agricukural sector to increase productivity in order to attain self- 
sufficiency and to promote export. To increase agricultural and food 
production, it is necessary to upgrade the quality and to reduce 
postharvest loss. The food preservation during handling, process- 
ing and storage is important, and the current preservation methods 
emphasize the improvement in handling, drying, chilling, freezing 
and the use of chemicals. The technology of food irradiation was 
introduced only at the research level in Malaysia in 1974. 
Presently, UTN (Unit Tenaga Nukiear) has a semi-commercial 





Co-60 facility suitable for the research and development of food ir- 
radiation. The commercial use of irradiation and the marketing of 
treated agricultural and food products are still prohibited. The 
objective of this paper is to review briefly the possibility of the prac- 
tical application of food irradiation in Malaysia. The irradiation of 
rice, black and white pepper, frozen shrimps, cocoa, fruits and veg- 
etables is discussed. (K.|.). ; 


24551 (JAERI-M—90-194, pp. 129-135) Prospect of commer- 
cialization of food irradiation in indonesia. Hilmy, N. (National 
Atomic Energy Agency, Jakarta (Indonesia). Centre for the Applica- 
tion of Isotopes and Radiation). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1990. (CONF-9007204—: Workshops on 
the utilization of electron beams; Workshops on the utilization of 
electron beams, Bangi (Malaysia); Jakarta (Indonesia), 17 Jul 
1990; 20 jul 1990; CONF-9007205-—). In Proceedings of the work- 
shops on the utilization of electron beams. 168p. Order Number 
DE91755676. Source: OSTI; NTIS (US Sales Only); INIS. 

As a tropical country, the ambient temperature and humidity are 
high in Indonesia, accordingly foods are apt to be spoiled. Al- 
though the production of some important food crops increased from 
1986 to 1988, the level of postharvest loss of the crops was also 
high. The loss was caused mostly by the lack of technological im- 
provement in preservation, processing and distribution system. The 
export of Indonesian typical tropical commodities increased from 
1986 to 1988, but sometimes a part of the commodities was de- 
tained by the importing countries since the quality did not meet the 
requirement. The development of new technologies such as radia- 
tion technology is necessary. The limited volume of spices and 
herbal tea has been irradiated for commercial purpose since 1987. 
Indonesia has approved the food irradiation technology for 
commercial purpose in December, 1987. But due to the limited ca- 
pacity of the existing irradiation facility, the volume of irradiation 
cannot be increased. At present, there are two irradiation facilities 
available, the batch type irradiator for foods and latex irradiator. 
The information transfer for facilitating public acceptance and the 
barriers and constraints are discussed. (K.|.). 
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Refer also to citation(s) 22632, 22791, 22797, 22798, 22800, 
22801, 22802, 22804, 22805, 22819, 23220, 23716, 24373, 24405, 
24454, 24580, 25069 


24552 (ANL/CP-—73075) Comparison of protein patterns of 
xrs-5, a radiosensitive Chinese hamster ovary cell line, and 
CHO-K1, its radioresistant parent, using two-dimensional gel- 
electrophoresis. Kramer, J.M. (Miami Univ., Oxford, OH (USA). 
Dept. of Zoology). Argonne National Lab., IL (USA). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-9103136-7: 5. national conference on 
undergraduate research, Pasadena, CA (USA), 21-23 Mar 1991). 
Order Number DE91013771. Source: OSTI; NTIS; INIS; GPO Dep. 

X-ray sensitive strains of Chinese hamster ovary cell lines have 
been used to analyze radiation repair mechanisms. One cell line, 
xrs-5, has been shown to be very sensitive to ionizing radiation 
and radical forming chemical mutagens. This sensitivity is thought 
to be a result a mutation in the DNA double strand break (DSB) re- 
pair mechanism, and its characterization has been a goal of 
several repair mechanism studies. Using two-dimensional ge! elec- 
trophoresis, we have detected a protein (MW approximately 55KD) 
in the DNA/Nuclear Matrix (nucleoid) cell fraction of CHO-KI cells 
that is absent in the nucleoid fraction of xrs-5. This protein is 
present, however, in both CHO-KI and xrs-5 whole cell protein 
maps. To determine whether the 55KD protein is responsible for 
the radiosensitive and defective DSB repair phenotype of xrs-5 
cells, studies are now underway to analyze revertants of xrs-5 that 
are proficient in DSB repair. Furthermore, an effort to sequence the 
protein in question is planned. 23 refs., 2 figs. 
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24553 (BNL-NUREG-45946) Reassessment of data used in 
setting exposure limits for hot particles. Baum. J.W.: Kaurin, 
D.G. Brookhaven National Lab.. Upton. NY (United States). May 
1991. 22p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract ACO2-76CH00016. (CONF- 
9105118-2: Workshop on skin dosimetry: radiological protection 
aspects of skin irradiation, Dublin (Ireland). 13-15 May 1991). Or- 
der Number DE91015162. Source: OSTI!: NTIS; INIS: GPO Dep 

A critical review and a reassessment of data reviewed in NCRP 
Report 106 on effects of “hot particles” on the skin of pigs. mon- 
keys, and humans were made. Our analysis of the data of Forbes 
and Mikhail on effects from activated UC» particles. ranging in di- 
ameter from 144 um to 328 um, led to the formulation of a new 
model for prediction of both the threshold for acute ulceration and 
for ulcer diameter. A dose of 27 Gy at a depth of 1.33 mm in 
tissue in this model will result in an acute ulcer with a diameter de- 
termined by the radius over which this dose (at 1.33-mm depth) 
extends. Application of the model to the Forbes-Mikhail data 
yielded a “threshold” (5% probability) of 6 x 10° beta particles 
from a point source on skin of mixed fission product beta particles, 
or about 10'° beta particles from Sr—Y-90, since few of the Sr-90 
beta particles reach this depth. The data of Hopewell et al. for their 
1 mm Sr-Y-90 exposures were also analyzed with the above model 
and yielded a predicted threshold of 2 x 10'° Sr-Y-90 beta parti- 
cles for a point source on skin. Dosimetry values were employed in 
this latter analysis that are 3.3 times higher than previously re- 
ported for this source. An alternate interpretation of the Forbes and 
Mikhail data, derived from linear plots of the data, is that the 
threshold depends strongly on particle size with the smaller parti- 
cles yielding a much lower threshold and smaller minimum size 
ulcer. Additional animal exposures are planned to distinguish be- 
tween the above explanations. 17 refs., 3 figs., 3 tabs. 


24554 (CEA-R-5556) Plutonium gastrointestinal absorption 
by adults baboons. Lataillade, G.; Madic, C.; Willemot, J.M.; Ger- 
main, P.; Colle, C.; Metivier, H. CEA Centre d’Etudes de 
Bruyeres-le-Chatel. 91 (France). 1991. 29p. (in French). Order 
Number DE91797250. Source: OSTI; NTIS (US Sales Only). 

Gastrointestinal absorption of plutonium was investigated in ba- 
boons after ingestion of plutonium solution (oxidation states Ill; IV; 
V; Vl), and plutonium incorporated in soya bean and winkles. We 
studied the effects of oxidation state and ingested mass for 
masses ranging from 0.35 yg to 51.6 x 10*° yg (4 x 10-2 to 7776 
ug of plutonium per kg of body weight). No clear increase in piuto- 
nium retention was shown for concentrations of plutonium smaller 
than 1 yo/kg. From 1 yg/kg to 1 mg/kg no effects of mass or oxi- 
dation state was observed and the mean fractional retention value 
was 10~‘. For ingested masses higher than 1 mg/kg the fractional 
retention values respectively increased for Pu(V) and Pu(ill) to (0.9 
+ 0.2) x 10-* and (7.4* 4.1) x 10-4 of the ingested mass. This in- 
crease might be due to the weak hydrolysis of these oxidation 
states which would increase gastrointestinal absorption by de- 
crease of hydroxide formation. The fraction of plutonium retained 
after ingestion of soya bean was (3.0 * 0.5) x 10-* about 3 fold 
higher than the value for 25° Pu nitrate solution. No clear increase 
in plutonium retention was shown after ingestion of winkles con- 
taining 2% Pu. in conclusion, except for high masses of ingested 
Pu, the retention of which could reach 1% of the ingested dose, 
our results show that the gastrointestinal transfer factor of 10~‘ 
proposed by ICRP for gastrointestinal absorption of soluble form of 
Pu is acceptable, but 10-° would provide better safety margin. 


24555 (CONF-910529-3) X-ray and radioiodine dose to thy- 
roid follicular cells. Faw, R.E. (Kansas State Univ., Manhattan, 
KS (USA). Dept. of Nuclear Engineering); Eckerman, K.F.; Ryman, 
J.C. Oak Ridge National Lab., TN (United States). [1991]. 18p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 5. international radiopharmaceutical 
dosimetry symposium; Oak Ridge, TN (United States); 7-10 May 
1991. Order Number DE91015275. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Radiation doses to the epithelial cells of thyroid follicles have 
been calculated for internal exposure by radionuclides of iodine 
and by secondary radiations created as a result of interactions of 
externally administered x rays with iodine naturally occurring in the 
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thyroid. Calculations were performed for the thyroids of subjects 
ranging from the newborn to the adult male. Results for internal ra- 
dionuclides are reported as the dose rate to follicular-cell nuclei per 
unit specific activity of the radionuclide in the thyroid as a whole, 
i.e., as the specific “S value” as used in the MIRD method for inter- 
nal dosimetry. Results for x rays are reported as the response 
function. i.e., the absorbed dose per unit fluence of primary x rays. 
Dose rates are subdivided into internal and external components. 
the former from radiations emitted within the colloid volume of any 
one follicle, and the latter from radiations emitted throughout the 
thyroid in follicles surrounding that one follicle. 37 refs., 5 figs., 3 
tabs. 


24556 (CONF-9106235—2) Neutron personnel dosimetry in- 
tecomparison studies. Sims, C.S. Oak Ridge National Lab., TN 
(United States). [1991]. 2p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From 11. Department 
of Energy workshop on personnel neutron dosimetry; Las Vegas, 
NV (United States); 4-7 Jun 1991. Order Number DE91015316. 
Source: OSTI: NTIS: INIS: GPO Dep. 

The Dosimetry Applications Research (DOSAR) Group at the 
Oak Ridge National Laboratory (ORNL) has conducted sixteen 
Neutron Personnel Dosimetry intercomparison Studies (PDIS) 
since 1974. During these studies dosimeters are mailed to 
DOSAR, exposed to low-level (typically in the 0.3 — 5.0 mSv 
range) neutron dose equivalents in a variety of mixed neutron- 
gamma radiation fields, and then returned to the participants for 
evaluation. The Health Physics Research Reactor (HPRR) was 
used as the primary radiation source in PDIS 1-12 and radioiso- 
topic neutron sources at DOSAR's Radiation Calibration Laboratory 
(RADCAL) were mainly used, along with sources and accelerators 
at cooperating institutions, in PDIS 13-16. Conclusions based on 
13,560 measurements made by 146 different participating organi- 
zations (102 - US) are presented. 


24557 (DOE/ER/60393-6) [Mutagenic effect of tritium on 
DNA of Drosophila melanogaster}: Progress report. Louisiana 
State Univ., Baton Rouge, LA (USA). [1991]. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG05-86ER60393. 
Order Number DE91014921. Source: OSTI; NTIS; GPO Dep. 

A series of Adh mutants induced in Drosophila by X-rays were 
compared to Adh mutants induced by tritiated water. Sequence 
analysis of 8 intragenic null mutations suggest a double strand 
break might occur, consistent with our linear dose response curve. 
Additional data are required before we accept this model; it is 
hoped experiments with ©°Co will yield more intragenic deletions. 
Our current research project involves genetic and molecular analy- 
sis of 3H beta induced Adh null mutations. All 23 mutations 
induced at the Adh locus have been multilocus deletions. This is in 
contrast to results seen with X-ray induction of mutation: as a con- 
sequence, the emphasis of our molecular analysis has switched 
from sequencing intragenic mutations to developing methods for 
sequencing the break points of deletions. This will permit us to de- 
termine if our model of deletion formation is applicable outside the 
Structural gene. 13 refs., 8 figs., 5 tabs. 


24558 (DOE/ER/60631—7) Radiation physics, biophysics, 
and radiation biology: Progress report, December 1, 1990- 
November 30, 1991. Halil, E.J.; Zaider, M. Columbia Univ., New 
York, NY (USA). Center for Radiological Research. May 1991. 
100p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FGO2-88ER60631. Order Number DE91012883. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Research at the Radiological Research Laboratory is a blend of 
physics, chemistry, and biology, involving research at the basic 
level with the admixture of a small proportion of pragmatic or 
applied research in support of radiation protection and/or radiother- 
apy. Current research topics include: oncogenic transformation 
assays, mutation studies involving interactions between radiation 
and environmental contaminants, isolation, characterization and se- 
quencing of a human repair gene, characterization of a dominant 
transforming gene found in C3H 1071/2 cells, characterize ab initio 
the interaction of DNA and radiation, refine estimates of the radia- 
tion quality factor Q, a new mechanistic model of oncogenesis 
showing the role of long-term low dose medium LET radiation, and 
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time dependent modeling of radiation induced chromosome dam- 
age and subsequent repair or misrepair. 


24559 (EGG-ESE-8600-Rev.2) Methodology for assessing 
the radiological consequences of radioactive releases from 
the BPX Facility at PPPL: Revision 2. McKenzie-Carter. M.A. 
(Science Applications International Corp.. Idaho Falls, ID (USA)): 
Lyon. R.E.: Rope. S.K. EG and G Idaho, Inc.. Idaho Falls, ID 
(USA). Apr 1991. 6838p. Sponsored by USDOE, Washington. 
DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91014166. Source: OSTI: NTIS; INIS: GPO Dep. 

This report contains information to support the Environmental 
Assessment for the Burning Plasma Experiment (BPX) Project pro- 
posed for the Princeton Plasma Physics Laboratory (PPPL). The 
assumptions and methodology used to assess the impact to mem- 
bers of the public from operational and accidental releases of 
radioactive material from the proposed BPX during the operational 
period of the project are described. A description of the tracer re- 
lease tests conducted at PPPL by NOAA is included: dispersion 
values from these tests are used in the dose calculations. Radio- 
logical releases, doses, and resulting health risks are calculated 
and summarized. The computer code AIRDOS- EPA, which is part 
of the computer code system CAP-88, is used to calculate the indi- 
vidual and population doses for routine releases; FUSCRAC3 is 
used to calculate doses resulting from off-normal releases where 
direct application of the NOAA tracer test data is not practical. 
Where applicable, doses are compared to regulatory limits and 
guideline values. 48 refs., 16 tabs. 


24560 (HEHF-54-90) United States Transuranium and Ura- 
nium Registries: Annual report, October 1, 1989-September 
30, 1990. Kathren, R.L.; Filipy, R.E.; Dietert, S.E. Hanford Environ- 
mental Health Foundation, Richland, WA (USA). Jun 1991. 37p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-65RL01837. Order Number DE91014834. Source: OSTI; 
NTIS; INIS: GPO Dep 

This report summarizes the primary scientific activities of the 
United States Transuranium and Uranium Registries for the period 
October 1, 1989 through September 30, 1990. The Registries are 
paralle] human tissue research programs devoted to the study of 
the actinide elements in humans. To date there have been 261 au- 
topsy or surgical specimen donations, which include 11 whole 
bodies. The emphasis of the Registry was directed towards quality 
improvement and the development of a fully computerized data 
base that would incorporate not only the results of postmortem ra- 
diochemical analysis, but also medical and monitoring information 
obtained during life. Human subjects reviews were also completed. 
A three compartment biokinetic model for plutonium distribution is 
proposed. 2 tabs. 


24561 (HW-8516) Health Instrument Section report for 
month of December 1947: Rough draft. Parker, H.M. Hanford 
Works, Richland, WA (USA). 31 Dec 1947. 17p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
Order Number DE91015116. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Radiation monitoring of the Hanford reservation is documented in 
this report from December 1947. Topics include personnel 
changes; reading of dosemeters; monitoring of air, water, buildings, 
and personnel; bioassays of fish, vegetation, rabbits, and other lab- 
oratory animals; and calibration of instruments. 


24562 (INIS-BR-2437) Decreased survival of the \15 bac 
teriophage induced by UV-365 nanometers in Escherichia coli. 
Luca, M.E.M. de. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Inst. de Biofisica. 1989 106p. (In Portuguese). Order Num- 
ber DE91635182. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of our investigation showed a new effect (not yet de- 
scribed in the current literature) of the UV-365 nm, verified when 
the bacteria E. coli was irradiated with this wavelenght and then in- 
fected with bacteriophage irradiated with short UV (254 nm). In 
these conditions we observed a decrease in the phage survival 
This phenomenon was called Decreased Survival of the Bacterio- 
phage (DSB). We were able to show that DSB was only induced in 
bacteria irradiated with UV-365 nm, proficient in recombination re- 
pair and owning 4-thiouridine in their tRNA. For the induction of 





DSB it is necessary to promote damage in the bacteriophage 
through UVA and UVB. It seems that DSB and SOS are antagonis- 
tic since DSB is able to suppress the mutation induced by SOS. 
(author). 


24563 (INIS-BR-2468) Attenuation of Bothrops jararaca 
venom by the ionizing radiation. Cruz, M.C.G.; Murata, Y.; 
Souza Filho, J.N.; Nascimento, N.; Rogero, J.R. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 ip. Order Number DE91638688. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. SNAKES/venoms; VENOMS/ 
gamma radiation; MICE; SNAKES; VENOMS 


24564 (INIS-BR-2469) Gamma irradiation reduces the toxic 
activities of Crotalus durissus terrificus venom but does not 
affect their immunogenic activities. Murata, Y.; Nishikawa, A.K.; 
Nascimento, N. do; Higashi, H.G.; Silva, W.D. da; Rogero, J.R. In- 
stituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1990 1p. Order Number DE91638689. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. SNAKES/venoms; VENOMS/ 
gamma radiation; MICE; SNAKES; VENOMS 


24565 (INIS-BR-2514) Utilization of thioammines as radio- 
protectors in mice. Villavicencio, A.L.C.; Mastro, N.L. del. Instituto 
de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 1p. (in Portuguese). Order Number DE91638552. 
Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. AET/cobalt 60; AET/rats; MEA/ 
cobalt 60; MEA/rats; AET; RATS; MEA 


24566 (INIS-BR-2545) Gamma radiation effects in Both- 
rops jararaca venom. Cruz, M.C.G.; Nascimento, N.; Souza Filho, 
J.N.; Murata, Y.; Rogero, J.R. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (In Por- 
tuguese). Order Number DE91638511. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Published in summary form only. GAMMA RADIATION/snakes; 
SNAKES; VENOMS 


24567 (INIS-BR-2562) Changes on the opacity of bovine 
crystalline lense protein irradiated with sup(60)Co in vitro in 
the presence of sulphurated compounds. Bernardes, D.M.L.; 
Mastro, N.L. de. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 1p. (in Portuguese). Order 
Number DE91638512. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CRYSTALLINE LENS/cobalt 
60; CRYSTALLINE LENS/opacity; AET; CATTLE; OPACITY; 
DMSO; MEA 


24568 (INIS-BR-2565) Dose estimation using radioinduced 
chromosomal aberrations in human lymphocytes. Aparecida, 
|.M.; Santos, O.R. dos. Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. (In Portuguese). 
Order Number DE91638513. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. DOSE RATES/chromosomal 
aberrations; DOSE RATES/ionizing radiations; DOSE RATES/ 
lymphocytes; LYMPHOCYTES; RADIATION EFFECTS 


24569 (INIS-BR-2584) Dose estimation by cytogenetic 
analysis in an accident with sup(137)Cs in Goiania (Brazil). 
Evaluation of probable exposure doses range. Campos, |.M.A.; 
Santos, O.R. dos; Mesquita, C.H. de. Instituto de Pesquisas Ener- 
geticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 1p. Order 
Number DE91638663. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CESIUM 136/chromosomal 
aberrations; CESIUM 136/man; BRAZIL; MAN; CYTOLOGICAL 
TECHNIQUES; RADIATION ACCIDENTS 


24570 (INIS-mf-12198) In vitro study on the effects of irra- 
diation on synchronized tumour cells. Reckewell, O. Freie Univ. 
Berlin (Germany, F.R.). 26 Nov 1987 58p. (in German). Order 
Number DE91500387. Source: OSTI; NTIS (US Sales Only); INIS. 

It was the aim of the study described here to ascertain and com- 
pare the individual effects of irradiation on synchronized cells 
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originating from Yoshida’s ascites sarcoma or Ehrlich’s ascites car- 
cinoma. The methods used for this purpose included growth tests 
just as well as impulse-cytophotometric and microscopic analyses 
In Ehrlich’s ascites carcinoma, cell division delays were seen to be 
slightly more pronounced for the Go phase, which was the one 
subjected to irradiation. The reaction pattern of Yoshida’s sarcoma 
was characterised not only by markedly increased radiosensitivity 
of the G; phase but also by 'G, arrest’ or suspended G, prolifera- 
tion as a result of irradiation during any other phase of the cell 
cycle. The available evidence strongly suggests that the G2 phase 
can certainly not be regarded as one generally showing increased 
sensitivity to rays. In view of the considerable variations between 
individual tumour strains it is also quite obvious that there can be 
no phase-dependent increases in radiosensitivity, which all cells 
have in common. (orig./MG). 


24571 (INIS-mf—12839, pp. 27-54) Rational risk estimation 
related to the radiation of atomic bombs. Kondo, Sohei (Kinki 
Univ., Higashi-Osaka, Osaka (Japan). Atomic Energy Research 
Inst.). Orszagos Oktatastechnikai Koezpont. Veszprem (Hungary). 
Feb 1990. 364p. (CONF-8909434—: International conference on 
energy alternatives/risk education, Balatonfuered (Hungary), 7-13 
Sep 1989). In Proceedings of the International conterence on en- 
ergy alternatives/risk education V. 2: Energy and risk. Order 
Number DE91633456. Source: OSTI; NTIS (US Sales Only); INIS. 

Actual data of persons who were exposed to low doses of 
atomic bomb (A-bomb) radiation are presented. Genetic effects on 
children, penotoxic effects on survivors, cancers in survivors and 
carcinogenesis mechanism, the radiation differences between the 
Hiroshima and Nagasaki A-bombs, and the effects of low radiation 
doses to human survival are discussed. The results indicate the 
low doses of radiation are not as hazardous to human survival as 
those engaged in genetics, biophysics and radiation protection 
have led the public to believe. (R.P.) 36 rets.; 6 figs.; 2 tabs. 


24572 (IPEN-PUB-328) Establishment of pharmacokinetics 
parameters through compartmental analysis of gentamicin sul- 
phate labelled with sup(99m)Tc. Carvalho, O.G. de; Almeida, 
M.A.T. de; Muramoto, E.; Gouvea, A.C.; Falcao, M.C. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Dec 1990. 20p. Order Number DE91638697. Source: OST]; NTIS 
(US Sales Only); INIS. 

Gentamicin sulphate is an aminoglycoside antibiotic type specifi- 
cally used for treatment of infections produced by gram-negative 
bacterias but at the other hand it presents ototoxic reactions as a 
serious side effect. The main purpose of labelling gentamicin with 
sup(99m)Tc was to obtain a radioactive tracer for compartmental 
analysis of this antibiotic. The plasma decay curve of sup(99m)Tc 
gentamicin was obtained and the half-lives calculated. Furthermore 
the apparent volume of distribution was determined and the residual 
radioactivity in the body determined too, the biological half-life and 
total drug clearance were obtained. The distribution of sup(99m)Tc 
gentamicin in rats was set in a two-compartments in addition to a 
retention one for the 24 hours time interval studied. (author). 


24573 (JINR—19-89-337) Influence of glycerol on gammea- 
induction mutagenesis in Salmonella typhimurium cells. 
Basha, S.G.; Kozubek, S.; Krasavin, E.A.; Amirtaev, K.G. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 8p. (in Russian). Order Number DE91635174. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Radiobiologiya. 

The protective effect of glycerol on the survival and +-induction 
mutagenesis in Ames test-strain Salmonella typhimurium cells has 
been investigated. The value of dose modifying factors for glycerol 
in the case of cells survival is 2.05 +- 0.20 for all three strains. The 
number of revertants induced by +-rays as a fuction of the radia- 
tion dose can be described by a curve with a local maximum, the 
mutation frequency M(D) is well described by a power fuction M(D) 
= kD*. The dose modifying factor for glycerol in the case multage- 
nesis is ~ 2 for TA100 and TA102 strains and 1.5 for TA98 strain. 
The experimental data are discussed in terms of the results ob- 
tained earlier. 9 refs.; 3 figs.; 1 tab. 


24574 (JINR-E—-19-89-212) Mutagenic action of heavy ions 
on Escherichia coli cells. Tokarova, B.; Amirtayev, K.G.; 
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Kozubek. S.; Krasavin, E.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 16p. Order Num- 
ber DE91638526. Source: OSTI; NTIS (US Sales Only): INIS. 

Submitted to the journal Mutat. Res. 

Introduction of direct mutations in the lactose operon of E.coli 
cells by + radiation and accelerated heavy ions with different LET 
was studied. The experiments were performed with the wide type 
polA and lexA strains. The quadratic dependence of the mutation 
rate on the dose of different radiation for the wild type strain and 
the polA mutant was observed. However different radiations 
showed different relative genetic effectiveness. The dependence of 
RGE on LET for the wild type and polA strain has a maximum. In 
the experiments with the lexA strain low mutation rates and linear 
dose-response dependences Nr/N(D) were observed. The RGE 
falls down with increasing LET of ionizing radiation. 22 refs.; 5 
figs.; 2 tabs. 


24575 (JINR-R-19-89-610) lonizing radiation induction of 
plant cell resistance to anthranilic acid. Gatsek, Eh.; Ismailova, 
Eh.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 8p. (in Russian). Order Number 
DE91635173. Source: OSTI; NTIS (US Sales Only); INIS. 

Apossible way to increase the biosynthesis of the alkaloid 
rutacridone by Ruta graveolens is given. A simple additions of an- 
thranilic acid to the nutrient media leads to the arest of growth, to 
the necrose and finally to the death of the plant tissue culture. 4 
rets.; 5 figs.; 2 tabs. 


24576 (JINR-R—19-90-288) On the principles of evaluation 
ot radiation risk for man. Korogodin, V.|. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1990. 9p. (In 
Russian). Order Number DE91638667. Source: OSTI; NTIS (US 
Sales Only); INIS 

Submitted to Priroda. 

The principles of evaluation of the risks for large human popula- 
tions by external irradiation and radioactive contamination, due to 
nuclear arms tests and to emergency situations at nuclear plants 
and other nuclear productions, are discussed. The ‘threshold’ and 
‘non-threshold’ onceptions are compared, along with the concep- 
tion of maximum lite-time permissible dose’. Special attention is 
paid to the ethic side of the evaluation of radiation risk, stated by 
A.D. Sakharov thirty years ago. 16 refs. 


24577 (LBL-30024) Chromosomal changes in cultured 
human epithelial cells transformed by low- and high-LET radi- 
ation. Yang, Tracy Chui-hsu; Craise, L.M; Prioleau, J.C.; Stampfer, 
M.R.; Rhim, J.S. Lawrence Berkeley Lab., CA (USA). Nov 1990. 
13p. Sponsored by National Aeronautics and Space Administration, 
Washington, DC (USA). DOE Contract AC03-76SF00098. Contract 
T139M. (CONF-9006220-9: COSPAR plenary conference, The 
Hague (Netherlands), 25 Jun - 6 jul 1990). Order Number 
DE91013772. Source: OSTI; NTIS; INIS; GPO Dep. 

For a better assessment of radiation risk in space, an under- 
standing of the responses of human cells, especially the epithelial 
cells, to low- and high-LET radiation is essential. In our laboratory, 
we have successfully developed techniques to study the neoplastic 
transformation of two human epithelial cell systems by ionizing ra- 
diation. These cell systems are human mammary epithelial cells 
(H184B5) and human epidermal keratinocytes (HEK). Both cell 
lines are immortal, anchorage dependent for growth, and nontu- 
morigenic in athymic nude nice. Neoplastic transformation was 
achieved by irradiation cells successively. Our results showed that 
radiogenic cell transformation is a multistep process and that a sin- 
gle exposure of ionizing radiation can cause only one step of 
transformation. It requires, therefore, multihits to make human ep- 
ithelial cells fully tumorigenic. Using a simple karyotyping method, 
we did chromosome analysis with cells cloned at various stages of 
transformation. We found no consistent large terminal deletion of 
chromosomes in radiation-induced transformants. Some changes 
of total number of chromosomes, however, were observed in the 
transformed cells. These transformants provide an unique opportu- 
nity for further genetic studies at a molecular level. 15 refs., 9 figs., 
2 tabs. 


24578 (LBL-30025) Genetic changes in Mammalian cells 
transtormed by helium cells. Durante, M. (Naples Univ. (italy). 
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Dipt. di Scienze Fisiche); Grossi, G.: Yang, T.C.; Roots, R. 
Lawrence Berkeley Lab.. CA (USA). Nov 1990. 12p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO03-76SF00098. 
(CONF-9006220-10: COSPAR plenary conference, The Hague 
(Netherlands), 25 Jun - 6 jul 1990). Order Number DE91013778 
Source: OST!; NTIS: INIS; GPO Dep. 

Midterm Syrian Hamster embryo (SHE) cells were employed to 
study high LET-radiation induced tumorigenesis. Normal SHE cells 
(secondary passage) were irradiated with accelerated helium ions 
at an incident energy of 22 MeV/u (9-10 keV/um). Transformed 
clones were isolated after growth in soft agar of cells obtained from 
the foci of the initial monolayer plated postirradiation. To study the 
progression process of malignant transformation, the transformed 
clones were followed by monolayer subculturing for prolonged peri- 
ods of time. Subsequently, neoplasia tests in nude mice were 
done. In this work, however, we have focused on karyotypic 
changes in the banding patterns of the chromosomes during the 
early part of the progressive process of cell transformation for he- 
lium ion-induced transformed cells. 26 refs., 5 figs., 2 tabs. 


24579 (RERF-TR-0-89) Radiation Effects Research Foun- 
dation bibliography of published papers, 1989. Radiation 
Effects Research Foundation, Hiroshima (Japan). 1990. 14p. (in 
Japanese, English). Order Number DE91508520. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This issue is the bibliography of the publication by the staffs of 
the Radiation Effects Research Institute (RERF) in 1989. Titles in 
original and English language with author names are enumerated. 
Indexes by research areas and by author name are also attached. 
(J.P.N.) 62 refs. 


5602 Thermal Effects 


24580 (LBL-30680) Protein-directed modulation of high- 
LET hyperthermic radiosensitization. Chang, P. Lawrence 
Berkeley Lab., CA (USA). Apr 1991. 100p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. Order 
Number DE91013783. Source: OSTI; NTIS; GPO Dep. 

The importance of protein synthesis (PS) in development of ther- 
motolerance was studied in CHO-SC1 cells and its mutant 
CHO-tsH1. SC1 cells show classic biphasic survival curves after 
continuous heating (>41°C); tsH1 cells do not. tsH1 cells do show 
thermotolerance similar to SC1 cells when incubated at 35°C, but 
survival at the nonpermissive temperature 40°C was greatly re- 
duced in the absence of PS. We believe PS is not required for the 
initial onset of thermotolerance, but is required for sustaining it. 
The combined effects of heat and high-LET radiation were studied. 
SC1 cells show different survival curves depending on the order of 
treatment; tsH1 cells have the same response in either case. In- 
creased radiosensitivity in SC1 cells depends on PS following 
irradiation and is LET-dependent. These results suggest that high- 
LET radiation induced cellular damage can be potentiated with 
heat-induced PS during post-irradiation heat treatment. 145 refs., 
17 figs., 10 tabs. (KJD) 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 23567, 24429, 24462, 24492 


24581 (ANL/CP-71294) Assessing the risk of transporting 
hazardous materals by aircraft: A case study. Davis, M.J.; 
Haroun, L.A. Argonne National Lab., IL (USA). [1991]. 10p. Spon- 
sored by Department of Defense, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910659—: 84. annual meeting 
and exhibition of the Air and Waste Management Association 
(AWMA), Vancouver (Canada), 16-21 Jun 1991). Order Number 
DE91014016. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The risk assessment discusses here involves the transport of 
polychlorinated biphenyls (PCBs) by aircraft. It resulted from the 
need to transport a large quantity of PCBs and PCB-contaminated 
equipment trom Canada to the United States following closure of 
various radar stations in the CADIN-Pinetree line. As part of the 
planning process conducted prior to shipping the material, an as- 
sessment of the upper bounds of potential risks associated with the 
operation was carried out. The results reported here apply to air 





shipments of the material to the United States. The major concern 
associated with the transport of these materials by aircraft involved 
the potential for release of PCBs and trichlorobenzene (TCB), 
which was also present in some of the fluids being transported. 
Therefore, the focus of the assessment was on accidents that 
could potentially result in the release of these toxic compounds and 
their by-products to the environment. The approach used is based 
on conservative assumptions that allow placing an upper bound on 
the risks associated with a severe accident. 14 refs., 1 tab. 


24582 (CONF-900556-2) Biomarker-based biomonitoring 
for evaluating health and ecological effects on environmental 
contamination. McCarthy, J.F.; Shugart, L.R.; Jimenez, B.D. Oak 
Ridge National Lab., TN (USA). [1991]. 43p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From Hazardous waste site investigations: toward better decisions; 
Gatlinburg, TN (USA); 21-24 May 1990. Order Number 
DE91013729. Source: OSTI; NTIS; GPO Dep. 

This paper describes a research approach for assessing the bio- 
logical and ecological significance of contaminants present in the 
environment. The approach uses wild animals and introduced 
caged animals near hazardous waste sites as (1) sentinels of 
bioavailable contaminants, (2) predictors of adverse ecological ef- 
fects, and (3) surrogates to estimate the potential exposure and 
risks to humans living near these sites. Evidence of exposure in 
animals on the site provides a temporally-integrated measure of 
bioavailable contaminant levels and is therefore much more rele- 
vant to the potential risk to humans than is the analytically 
measurable concentration of contaminants in the soil, water, or air. 
The research approach utilizes biomarkers (biochemical, molecular 
and cellular indicators of exposure) and measures of body burden 
of persistent compounds (such as polychlorinated biphenyls; PCBs) 
in wild animals captured on a hazardous waste disposal site and in 
adjacent uncontaminated reference areas to iKentify and quantify 
the potential for exposure to bioavailable contaminants. Unexposed 
animals confined at sites confirm the potential for environmental 
exposure. Relationships between biomarker response and adverse 
ecological effects are determined from measures of animal health 
and population structure. The potential risk to humans is extrapo- 
lated from the animal exposure data using pharmacodynamic 
models. 76 refs., 8 figs., 4 tabs. 


24583 
Trichioroethylene in soil-plant systems. Anderson, R.A. 
(Tennessee Univ., Knoxville, TN (USA)); Walton, B.T. Oak Ridge 
National Lab., TN (USA). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400 ;ACO9- 
89SR18035. From 202. national meeting of the American Chemical 
Society (ACS); New York, NY (USA); 25-30 Aug 1991. Order Num- 
ber DE91013727. Source: OSTI; NTIS; GPO Dep. 

Originally described for legumes by Lorenz Hiltner in 1904, the 
rhizosphere is a zone of increased microbial density and activity at 
the root-soil interface. Plant roots secrete a variety of organic com- 
pounds into the surrounding soil which lubricate the root as well as 
provide nourishment for and attract microorganisms. The exudates, 
along with root cortical celis sloughed off through abrasive actions 
with the soil, provide a rich nutrient source for growth of the micro- 
bial community in the rhizosphere. Studies examining the fate of 
pesticides applied to rhizosphere soil or microorganisms isolated 
from the root zone have revealed a marked decrease in persistence 
of these compounds. These early findings in pesticide research, 
along with the promise of a cost-effective remediation strategy, pro- 
vided the incentive to explore whether vegetation could be used to 
promote microbial degradation of hazardous organic compounds. 
In experiments which are presented, the fate of '*C-TCE in whole 
plant systems composed of soil and vegetation from a contami- 
nated field site was monitored. Findings from these experiments 
provide further evidence that vegetation may play an important role 
in remediation of TCE- contaminated soils. In addition, the data 
reveal the magnitude of plant uptake of hazardous organic com- 
pounds treated in this manner, and thus potentially gain entry to 
human and/or wildlife food chains. 11 refs., 2 figs., 1 tab. 


(CONF-910812-5-Extd.Abst.) Fate of  "C- 


24584 (KFK-PEF-55) Survey seminar 'Fertilization of ailing 
tree stands’ by the IMA (inter-Ministerial Task Force of the 
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Federal Government and Laender on Forest Decline/Air Poliu- 
tion). Hanisch, B. (comp.). Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). Projekt Europaeisches Forschungszen- 
trum fuer Massnahmen zur Luftreinhaltung (PEF). Oct 1989. 343p. 
(In German). (CONF-8811371-: 2. IMA survey seminar on fertiliza- 
tion of ailing tree stands, Bayreuth (Germany), 21-22 Nov 1988). 
Order Number DE91507456. Source: OST!; NTIS (US Sales Only). 

The main theme of the symposium centers around questions re- 
garding current mineral supply of ailing tree stands, revitalization 
through fertilization, and the impact of large-scale fertilizations on 
forest ecosystems. Magnesium deficiency as a major symptom can 
be lastingly mitigated by magnesium fertilization. Rejuvenation and 
selective thinning of ailing tree stands, too, have mainly positive 
effects. Contrary to expectations, there is no dramatic surge of ni- 
trate in leachate from fertilization measures. Investigated were the 
root dynamics and reactions of the humus body to acid nuisances. 
According to the results obtained, novel forest decline is due to a 
complex interaction of biotic and abiotic factors. Questions that 
could not be answered were for the reliability of forest disease sur- 
veys, the natural ability of ailing forest to recover, current hazards 
to forests as a function of topographic exposure, and future bear- 
ings of soil acidification on ground and drinking water. Abatement 
of nuisances through political action, but also through private initia- 
tive on the part of the population in order to fight the primary 
causes, are called for. (14 papers are individually recorded.) (JH). 


24585 (KFK-PEF-55, pp. 23-30) Forest disease - selective 
thinning and fertilization in harmed young spruce stands. We- 
ber, M. (Muenchen Univ. (Germany, F.R.). Lehrstuhl fuer Waldbau 
und Forsteinrichtung); Huber, W. Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). Projekt Europaeisches Forschungszen- 
trum fuer Massnahmen zur Luftreinhaltung (PEF). Oct 1989. (in 
German). (CONF-8811371-: 2. IMA survey seminar on fertilization 
of ailing tree stands, Bayreuth (Germany), 21-22 Nov 1988). In 
Survey seminar ‘Fertilization of ailing tree stands’ by the IMA 
(Inter-Ministerial Task Force of the Federal Government and Laen- 
der on Forest Decline/Air Pollution). 343p. Order Number 
DE91507456. Source: OSTI; NTIS (US Sales Only). 

Within the framework of forest disease documentation in Bavaria, 
clearly damaged young-spruce stands were studied for their dis- 
ease condition and disease development as a function of tree 
parameters and stand parameters. Phenomena observed were 
needle loss, reduced growth increment, calcium and magnesium 
deficiency, and an increase in sulfur. The action taken on the basis 
of these findings - fertilization and selective thinning to allow more 
space around the crowns - resulted in the vitalization of the treated 
stands. The consequence from this in terms of forest management 
is seen in a combination of fertilization and selective thinning inter- 
ventions. (JH). 


24586 (KFK-PEF-55, pp. 107-118) Effects of Mg-fertilizers 
on growth and elemental contents of fine roots in declining, 
SO>-polluted Norway spruce stands in the Fichtelgebirge (NE- 
Bavaria). Schneider, B.U. (Bayreuth Univ. (Germany, F.R.). 
Lehrstuhl fuer Bodenkunde und Bodengeographie); Zech, W. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Oct 1989. (In German). (CONF-8811371—: 2. IMA 
survey seminar on fertilization of ailing tree stands, Bayreuth (Ger- 
many), 21-22 Nov 1988). In Survey seminar ‘Fertilization of ailing 
tree stands’ by the IMA (Inter-Ministerial Task Force of the Federal 
Government and Laender on Forest Decline/Air Pollution). 343p. 
Order Number DE91507456. Source: OSTI; NTIS (US Sales Only). 

Two years after fertilization with Kieserit (MgSO,) and halfpurned 
Dolomite (CaCO3MgO) the concentration of fine roots in the or- 
ganic surface layer of a Mg-deficient 40 year old Picea abies ((L.), 
(Karst.)) stand was significantly increased compared to non- 
fertilized spruce. In the mineral soil root growth seemed to be 
intensified only after fertilization with halfourned dolomite. No such 
changes happened at a second experimental site where nutrient 
support was sufficient (Wuelfersreuth). At the third site showing low 
K-availability (Selb) but high Ca and Mg saturation of the bulk soil, 
halfourned dolomite caused an increase of root growth due to a re- 
inforced antagonism between Ca and Mg uptake on the one hand 
and K uptake on the other hand. The elemental contents of fine 
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roots from the mineral soil of all three sites under investigation indi- 
cate that fine root growth in the mineral soil is strongly related to 
the Ca availability of fine roots. Root-Ca seemed to result mainly 
from soil Ca content. In addition high proton load of the experimen- 
tal sites may actually contribute to a decreased Ca availability. 
Aluminum, however, did not seem to have a predominant influence 
on both the elemental contents and growth of fine roots in the min- 
eral soil of the investigation sites. (orig.). 


24587 (KFK-PEF-55, pp. 153-166) First results with 
calcined magnesite, magnesium hydroxide and Geosan in de- 
clining, chlorotic Norway spruce stands (NE-Bavaria). Schaaf, 
W. (Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer Bodenkunde 
und Bodengeographie): Zech, W. Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Oct 1989. (In German). (CONF-8811371-: 2. IMA survey seminar 
on fertilization of ailing tree stands, Bayreuth (Germany), 21-22 
Nov 1988). In Survey seminar 'Fertilization of ailing tree stands’ by 
the IMA (inter-Ministerial Task Force of the Federal Government 
and Laender on Forest Decline/Air Pollution). 343p. Order Number 
DE91507456. Source: OSTI; NTIS (US Sales Only). 

Laboratory experiments to study solubility and reaction-kinetics 
of different Mg-fertilizers (pH-stat.-titrations) as well as first results 
from __field-tertilization-experiments with calcined magnesite, 
Mg-hydroxide and Geosan in spruce stands are presented. The re- 
activity of these fertilizers increases in the order magnesite < 
Geosan < Mg-hydroxide. Three months after fertilization soil solu- 
tions already show significantly higher Mg-concentrations down to 
70 cm soil-depth. Differences between the fertilizer treatments re- 
flect their reactivities. Also, the percolation-soil-solutions (=PBL) 
show higher Mg-levels and increased acid-buffering in the humus 
layer of fertilized plots. Composition of the sum of cations in the 
PBL indicates the presence of different buffering-systems in the O-, 
Ae- and Bs-horizons of the soils under investigation. Needle analy- 
sis five months after fertilization did not show an increase of foliar 


Mg. (orig.). 


24588 (KFK-PEF—55, pp. 195-204) Effect of remedial-dose 
superficial liming on the ph value and level of exchangeable 
cations of acid brown soil on loess. Meiwes, K.J. (Niedersaech- 
sische Forstliche Versuchsanstalt, Goettingen (Germany, F.R.)); 
Beese, F. Kernforschungszentrum Karlsruhe GmbH (Germany, 
F.R.). Projekt Europaeisches Forschungszentrum fuer Massnah- 
men zur Luftreinhalttung (PEF). Oct 1989. (in German). 
(CONF-8811371-: 2. IMA survey seminar on fertilization of ailing 
tree stands, Bayreuth (Germany), 21-22 Nov 1988). In Survey 
seminar ‘Fertilization of ailing tree stands’ by the IMA (linter- 
Ministerial Task Force of the Federal Government and Laender on 
Forest Decline/Air Pollution). 343p. Order Number DE91507456. 
Source: OSTI; NTIS (US Sales Only). 

A 130-year-old beech stand on podsolic brown soil in the Solling 
forest was limed by superficial application of dolomitic Permian 
limestone. The aim is to shift the potential root development area 
out of the aluminium buffer range and to improve the elasticity of 
the soil as regards acid toxicity. For the chemical inventory of the 
soil, samples were analysed for their pH value and exchangeable 
cations. In the profiles, areas with different cation exchange capaci- 
ties were established. Because lime applied superficially is 
dissolved at a relatively slow rate, a persistent shift in the chemical 
soil condition towards higher elasticity is to be expected. (JH). 


24589 (KFK-PEF-55, pp. 205-219) Several years of 
experiences with fertilization of declining spruce stands in NE- 
Bavaria. Kaupenjohann, M. (Bayreuth Univ. (Germany, F.R.). 
Lehrstuhl fuer Bodenkunde und Bodengeographie); Zech, W. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Oct 1989. (in German). (CONF-8811371-: 2. IMA 
survey seminar on fertilization of ailing tree stands, Bayreuth (Ger- 
many), 21-22 Nov 1988). In Survey seminar ‘Fertilization of ailing 
tree stands’ by the IMA (Inter-Ministerial Task Force of the Federal 
Government and Laender on Forest Decline/Air Pollution). 343p. 
Order Number DE91507456. Source: OSTI; NTIS (US Sales Only). 
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Norway spruce growing on acid, high elevation sites in 
NE-Bavaria exhibit pronounced yellow tip deseases due to Mg- 
deficiency. Additionally K-, Ca-, and Zn-supply are often low, 
whereas N-, P, and S-nutrition are sufficient to high. Fertilization 
with MgSO, and MgO resulted in rapid and sustaining (6 years of 
observation) increases of Mg-contents in current year needles of 
young spruce (from 0.06 to 0.16-0.18%). Increasing Mg-nutrition 
was followed by regreening of the needles and reduction of needle 
loss. Older spruce which had severe needle loss, however, reacted 
slowly from both, Mg- and K-fertilization, especially on rocky soils 
with a low content of fine earth. The application of a Ca-, Mg-, K- 
and Zn-containing suspension via the needles did not improve sig- 
nificantly foliar nutrient concentrations within two years. But needle 
loss was reduced to 30%. (orig.). 


24590 (KFK-PEF—55, pp. 221-247) Comparative analysis of 
tertilization experiments in the Federal Republic of Germany 
and the USA. Huettl, R.F. Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). Projekt Europaeisches Forschungszen- 
trum fuer Massnahmen zur Luftreinhaltung (PEF). Oct 1989. (in 
German). (CONF-8811371-: 2. IMA survey seminar on fertilization 
of ailing tree stands, Bayreuth (Germany), 21-22 Nov 1988). In 
Survey seminar ‘Fertilization of ailing tree stands’ by the IMA 
(Inter-Ministerial Task Force of the Federal Government and Laen- 
der on Forest Decline/Air Pollution). 343p. Order Number 
DE91507456. Source: OSTI; NTIS (US Sales Only). 

Tree injury in Germany and North-America is frequently due to 
acute deficiency of the nutrients magnesium and potassium. Aimed 
fertilization may mitigate, or remedy, the specific symptoms of 
harm. Fertilization with magnesium and potassium lastingly pre- 
vents the occurrence of Mg and K deficiency in forests without 
associated, ecologically detrimental effects. In certain sites with 
scarce magnesium and potassium supply, needle losses, so far 
characterized as non-specific, seem to be related to nutrient sup- 
port disorders. Needle analysis as a proved method to ascertain 
the nutrition condition of tree stands should take heed, besides 
correct execution, particularly of the ratios of nutrient elements to 
each other. (JH). 


24591 (KFK-PEF—55, pp. 261-279) Investigation on the ef- 
tect of liming and its optimization regarding vitality, nutrient 
supply, and soll quality in stands of spruce and beech-tree in 
two sites in the high ranges of the Sauerland. Okiiges, 
H. (Fraunhofer-institut fuer Umweltchemie und Oekotoxikolo- 
gie, Schmalienberg (Germany, F.R.)). Kernforschungszentrum 
Karisruhe GmbH (Germany, F.R.). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Oct 1989. (in German). Contract UFOPLAN 106 07 046/19. 
(CONF-8811371-: 2. IMA survey seminar on fertilization of ailing 
tree stands, Bayreuth (Germany), 21-22 Nov 1988). In Survey 
seminar ‘Fertilization of ailing tree stands’ by the IMA (inter- 
Ministerial Task Force of the Federal Government and Laender on 
Forest Decline/Air Pollution). 343p. Order Number DE91507456. 
Source: OSTI; NTIS (US Sales Only). 

Experimental sites of spruce and beech stands in the Sauerland 
were treated with limes of different composition and in different 
quantity. Subsequently, samples were taken from each site to 
follow up the shift and biological availability of nutrients. In the sur- 
face layer of the limed areas, the pH value and concentration of 
exchangeable calcium and magnesium are increased as compared 
to the control sites. In the mineral soil of the spruce stands, no 
increased concentrations of caicium and magnesium were estab- 
lished, in spite of an increased pH value. (JH). 


24592 (KFK-PEF-55, pp. 271-286) Effects of liming and fer- 
tilization on soils and trees. Beese, F. (Geselischaft fuer 
Strahlen- und Umweltforschung mbH Muenchen, Neuherberg (Ger- 
many, F.R.). Inst. fuer Bodenoekologie). Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Oct 1989. (In German). (CONF-8811371—: 2. IMA survey seminar 
on fertilization of ailing tree stands, Bayreuth (Germany), 21-22 
Nov 1988). In Survey seminar ‘Fertilization of ailing tree stands’ by 
the IMA (inter-Ministerial Task Force of the Federal Government 
and Laender on Forest Decline/Air Pollution). 343p. Order Number 
DE91507456. Source: OSTI; NTIS (US Sales Only). 
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Sites grown with beech on soils of different acidity, and a site 
with a beech stand fertilized with ammonium and nitrogen were 
studied for their ion concentrations, alkalinity, acid neutralization ca- 
pacity, and constituents of leaves and leaf extracts. The influence 
of even large applications of lime on the basicity of the mineral soil 
remained scarce. Negative soil-ecological effects on roots and 
ground fungi owing to incresed acidity and high ion concentration 
resulted from fertilization with ammonium sulfate. Parameters of 
the condition of the soil could be correlated to the ion status of 
leaves and needles, and the behaviour of anions was effectively 
described as a part of the dynamics of cation uptake. (JH). 


24593 (KFK-PEF-55, pp. 287-302) Effect of fertilization on 
stand and leachate. Krebs, A. (Forstliche Versuchs- und 
Forschungsanstalt Baden-Wuerttemberg, Freiburg im Breisgau 
(Germany, F.R.). Abt. Botanik und Standortskunde). Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Oct 1989. (in German). (CONF-8811371—: 2. IMA 
survey seminar on fertilization of ailing tree stands, Bayreuth (Ger- 
many), 21-22 Nov 1988). In Survey seminar ‘Fertilization of ailing 
tree stands’ by the IMA (inter-Ministerial Task Force of the Federal 
Government and Laender on Forest Decline/Air Pollution). 343p. 
Order Number DE91507456. Source: OSTI; NTIS (US Sales Only). 

The health status of spruces as a function of the effect of acid 
precipitation and of selective thinning was studied in one clearly 
ailing and one optically healthy stand. After different fertilization 
events and regular health surveys, the impact of fertilization on 
leachates was investigated. A notable increase in nitrate in the 
leachate in limed sites was not established, for which the following 
explanation is given: nitrogen is largely taken up by the roots, and/ 
or nitrogen saturation occurs, despite fertilization, in the ground 
layer in which the roots are embedded. (JH). 


24594 (KFK-PEF—-55, pp. 303-322) Points of main emphasis 
in torest ground fertilization in Bavaria. Sauter, U. (Bayerische 
Forstliche Versuchs- und Forschungsanstalt, Muenchen (Germany, 
F.R.)). Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhattung (PEF). Oct 1989. (In German). (CONF-8811371-: 
2. IMA survey seminar on fertilization of ailing tree stands, 
Bayreuth (Germany), 21-22 Nov 1988). in Survey seminar ‘Fertil- 
ization of ailing tree stands’ by the IMA (inter-Ministerial Task 
Force of the Federal Government and Laender on Forest Decline/ 
Air Pollution). 343p. Order Number DE91507456. Source: OSTI; 
NTIS (US Sales Only). 

A survey of the condition of forest soil for the whole of Bavaria 
revealed, for 10% of stands, moderate magnesium deficiency, 
which can normally be mitigated by site-specific fertilization experi- 
ments. Risk potentials assessed for the investigated soils are 
diverse, depending on different biological, geologic-pedological, 
and other environmentaily relevant factors. By differentiated use of 
liming, the following can be achieved: fertility of acidic soils can be 
effectively and lastingly improved, and negative side-effects such 
as humus decline and leaching of nitrate can be avoided. (JH). 


24595 (KFK-PEF—55, pp. 323-336) Effects of nitrate and 
sulfate fertilizers on the ph of soll and on nutritive element 
supply of spruce and beech stands. Liu, J.C. (Freiburg 
Univ. (Germany, F.R.). Inst. fuer Bodenkunde und Wakder- 
naehrungsiehre); Ende, H.P. Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). Projekt Europaeisches Forschungszen- 
trum fuer Massnahmen zur Luftreinhaltung (PEF). Oct 1989. (in 
German). Contract BMFT 39182B. (CONF-8811371-: 2. IMA 
survey seminar on fertilization of ailing tree stands, Bayreuth (Ger- 
many), 21-22 Nov 1988). In Survey seminar ‘Fertilization of ailing 
tree stands’ by the IMA (Inter-Ministerial Task Force of the Federal 
Government and Laender on Forest Decline/Air Pollution). 343p. 
Order Number DE91507456. Source: OSTI; NTIS (US Sales Only). 

Nitrate and sulfate fertilizations are suitable as aimed methods 
for mitigating or remedying novel forest decline. In south-west Ger- 
many, 27 beech and spruce stands underwent nitrate, sulfate, and 
combination fertilization with subsequent investigation of the influ- 
ence on the soil chemism and nutrition of the stands. The inhibitory 
influence of inadequate molybdenum supply on nitrate assimilation 
and the negative influence of sulfate fertilizaation on phosphorus 


mineralization in the upper soil layer were established. Nitrate salts 
render the upper soil layer more alkaline, sulfate salts render it 
more acidic. (JH). 


24596 (ORNL/M-975/V5) The Installation Restoration Pro- 
gram toxicology guide: Volume 5. Lu, Po-Yung. Oak Ridge 
National Lab., TN (USA). Nov 1990. 624p. Sponsored by Depart- 
ment of Defense, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91014973. Source: OSTI; 
NTIS; GPO Dep. 

One of the objectives of the US Air Force Installation Restoration 
Program (IRP) is to provide individuals responsible for the manage- 
ment and implementation of the IRP with information to evaluate 
the health hazards associated with actual or potential contamina- 
tion of drinking water supplies. For each chemical in the IRP 
Toxicology Guide, the environmental fate, exposure pathways, 
toxicity, sampling and analysis methods and state and federal reg- 
ulatory status are outlined. The material provided is intended as an 
overview of key topic areas; no attempt was made to provide a 
comprehensive review. The Air Force IRP Toxicology Guide is an 
effort by the Harry G. Armstrong Aerospace Research Laboratory 
to identify those contaminants for which criteria, standards or US 
EPA-based guidelines are available provide a ground water con- 
taminant information data base for use at USAF installations where 
there are no relevant federal, state, or local standards, and provide 
guidelines to aid in the development of USAF policy and program 
for IRP completion. This volume, regarding identified by the USAF 
as being of concern to the IRP, is an extension of the previous four 
volumes addressing a series of 70 compounds relevant to Air 
Force installations. Specifically, this volume presents information 
on cadmium, chromium, mercury, zinc, arsenic, nickel and copper. 
The general organization is similar to that of the prévious volumes, 
and consists of individual chapters for each metal. Due to the com- 
plexity of metal chemistry, each chapter is not limited to merely the 
elemental form of the metal, but rather information on various 
metal compounds. 140 refs., 5 figs., 10 tabs. 


24597 (UCRL-21290) TREE: A model of the effects of acid 
precipitation and air pollutants on the growth of trees: Final 
report. Kercher, J.R.; Cowles, S.; Anderson, P. Lawrence Liver- 
more National Lab., CA (USA). Jul 1990. 80p. Sponsored by 
Environmental Protection Agency, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91014131. Source: 
OSTI; NTIS; GPO Dep. 

Understanding and assessing the effects of acid precipitation 
and other associated air pollutants, such as ozone, on forests is a 
primary focus of the Forest Response Program (FRP) of the 
National Acid Precipitation Assessment Program (NAPAP). The ca- 
pability to predict or assess the effects of acid precipitation would 
be enhanced with the development of realistic tree models that in- 
corporate the effects of pollutants. The objective of models would 
be to predict the dry-matter yield of the various plant components 
(e.g., root, stem, fruit, and foliage) and simulate their development 
in time as a function of environmental variables (e.g., temperature, 
light, and precipitation) and pollutant levels. In simulation models, 
we must specify the state variables. This means we must decide 
which plant parts or attributes are necessary to determine the 
plants’s dynamics. In addition, we must decide which of the sys- 
tem’s processes determine the relationships between the state 
variables. For purposes of this paper, when we speak of realistic 
tree models, we refer to models that include enough biological de- 
tail to account for the observed phenomena of pollutant effects on 
tree physiology and yield. Furthermore, for such simulation models 
we must decide on the appropriate time-scale over which the de- 
tailed processes may be regarded as either slowly varying or in 
equilibrium. Hence, our stated objective and the goal of realism 
impose constraints on the decisions we make regarding input, out- 
puts, state variables, processes, and times scales. 44 refs., 23 figs. 


5604 Other Environmental Pollutant Effects 


24598 (CONF-8906407-—Absts.) The Biocelectromagnetics 
Society eleventh annual meeting, 1989: Abstracts. Bioelectro- 
magnetics Society, Frederick, MD (USA). 1989. 89p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG05-89ER60859. 
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From 11. annual Bioelectromagnetics Society meeting; Tucson, AZ 
(USA); 18-22 Jun 1989. Order Number DE91014444. Source: 
OSTI; NTIS; GPO Dep. 

This volume contains the abstracts from the symposia and 
poster sessions at the Eleventh Annual Meeting of the Bioelectro- 
magnetics Society, held on June 18-22, 1989, in Tucson, AZ. Five 
special symposia were held which dealt with: Extremely Low Fre- 
quency (ELF) fields and neuroendocrine function; electromagnetic 
(EM) therapy for cardiac arrythmia; application of time-varying 
fields for tissue healing; the biophysics of resonance phenomena in 
EM interactions with biomolecular systems; and new probes for 
biological assessments. Additional symposia dealt with radiofre- 
quency (RF) and microwave effects on neural and ocular systems; 
pulsed and ELF fields; calcium and ELF; ELF and static magnetic 
fields; ELF and RF, dosimetry and instrumentation; ELF and 
biomembranes; RF and ultrasound; behavioral effects of EM; phys- 
iological effects of RF; RF hyperthermia and tumor treatment; 
modeling; and the neurological and endocrine effects of ELF. 


57 HEALTH AND SAFETY 
Refer also to citation(s) 22817, 22840, 24339, 24581 


24599 (ANVEAIS/TM-50) Health and safety pian for the 
preliminary site investigation tor McMurdo Station, Ross Is- 
land, Antarctica. Wozny, M.C. Argonne National Lab., IL (USA). 
Environmental Assessment and Information Sciences Div. May 
1991. 69p. Sponsored by National Science Foundation, Washing- 
ton, DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91015101. Source: OSTI; NTIS; GPO Dep. 

The primary purpose of this health and safety plan is to provide 
the Argonne National Laboratory (ANL) field team with important 
procedures, regulations, and requirements necessary for perform- 
ing work at McMurdo Station, Antarctica, with a minimum hazard to 
its health and safety. Field workers will be required to conduct their 
operations in a safe environment through specific safety and occu- 
pational health procedures. The plan assigns responsibilities and 
provides for contingencies that may arise at the site. The health 
and safety plan will also demonstrate to the National Science 
Foundation (NSF), the US Department of Energy (DOE), the US 
Environmental Protection Agency (EPA), the US Occupational 
Safety and Health Administration (OSHA), environmental interest 
groups, and other countries represented in Antarctica that the 
health and safety of ANL personnel have been given the utmost 
consideration in planning the work operations, applicable rules and 
regulations of the area have been met, and the health and safety 
of the public and the environment have been given significant 
consideration during field sampling activities. This document repre- 
sents the final health and safety plan for the preliminary site 
investigation. A draft version of this report was presented to NSF in 
January 1991. 16 refs., 3 figs., 8 tabs. 


58 GEOSCIENCES 


Refer also to citation(s) 22586, 22588, 22660, 22687, 22695, 
22697, 22698, 22699, 22705, 22706, 22725, 22749, 22751, 22753, 
22755, 22778, 22891, 23217, 23528, 23552, 23816, 24412, 24422, 
24428, 24432, 24438, 24447, 24448, 24451, 24468, 24469, 24515, 
25518 


24600 (AECL-10112) An in situ test of vibrating wire 
stressmeters in granitic rock. Spinney, M.H. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Feb 1990. 64p. Order Number DE91638438. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An in situ test was conducted to assess the ability of vibrating- 
wire stressmeters to measure stress changes in hard, unfractured 
granitic rock at the Underground Research Laboratory (URL). 
Twelve vibrating-wire stressmeters installed ahead of the face and 
below floor grade of Room 205 were monitored during the excava- 
tion of Room 205. The results were compared with results from 
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CSIRO hollow inclusion triaxial strain cells, USBM boreholes defor- 
mation gauge overcore tests done before and after excavation, and 
a two-dimensional numerical model. 


24601 (CEA-DAS—776) Management and processing of the 
french macroseismic data base Sirene. Levret, A. CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d'Analyse de Surete. 1991. 21p. (CONF-9010379-: Workshop on 
historical seismicity and seismotectonics of the mediterranean re- 
gion, Istambul (Turkey), 10-12 Oct 1990). Order Number 
DE91797425. Source: OSTI; NTIS (US Sales Only). 

The safety requirements imposed by the development of the 
French nuclear program gave a new impetus to historical seismicity 
studies. This research has been persued on a regular basis, for 
the last 15 years, by the BRGM, the CEA and EDF. By gathering 
the original documentation describing past earthquakes, a vast 
data bank, has thus been progressively constituted, which in turn 
has given rise to the French macroseismic data base SIRENE, 
initially implanted on the IBM 370 macrocomputer. SIRENE’s origi- 
nality resides in the exhaustivity of the data it contains fer any 
given event and the use of quality coefficients attached to all the 
information compiled. Since 1986, under the responsibility of the 
BRGM, it has been transformed into a relational data base, now 
managed via ORACLE software on a VAX 8530 computer. The 
base is comprised of 12 tables (more than 120 000 records), de- 
scribing the nearly 6 000 events experienced in France over the 
last ten centuries. The direct query language is SQL, the base is 
updated each year, and a program was undertaken in 1990 for the 
storage of all basic documentation on digital optical disks. Various 
specific applications have been developed such as: graphic 
plotting (macroseismic maps, maps of epicenters), codes for calcu- 
lation of focal depths, intensity attenuation, statistical sample 
analysis. About 200 earthquakes having numerous macroseismic 
observations have been processed to determine focal depths by fit- 
ting of the Sponheuer law. Then by grouping the earthquakes with 
the same range of focal depth and located in a same tectonic area 
various regional intensity attenuation laws have been calculated. 


24602 (DOE/ER/13416-T1) Geochemistry and origin of 
regional dolomites: Technical progress report, July 26, 1990- 
March 25, 1991. Hanson, G.N.; Meyers, W.J. State Univ. of New 
York, Stony Brook, NY (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-85ER13416. Order 
Number DE91014727. Source: OSTI; NTIS; GPO Dep. 

This grant supports the geochemical aspects of the research di- 
rected by Profs. W.J. Meyers and G.N. Hanson on the origins of 
regional dolomites. The field aspects and the stipend for most of 
the graduate students is provided by donations from oil companies 
and by grants from NSF and ACS-PRF. Eleven graduate students 
are involved in dolomite projects allowing diverse range of studies. 
Each student's results provide new insights to the others which in- 
vigorates all of the studies. 


24603 (DOE/ER/13979-2) Investigation of hydrothermal 
boiling and steam quenching as possible sources of volcanic 
tremor and geothermal ground noise: Final report. Leet, R.C. 
Washington Univ., Seattle, WA (USA). 1991. 282p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG06-88ER13979. 
Order Number DE91014690. Source: OSTI; NTIS; GPO Dep. 

Volcanic tremor and geothermal ground noise are sustained seis- 
mic emissions associated with volcanic and geothermal activity. In 
this study | investigate whether such signals could be caused by 
boiling or steam quenching in liquid-dominated zones of subter- 
ranean hydrothermal systems. The framework for the study is a 
conceptual model that assumes: (1) the fundamental source of 
seismic energy is the growth/collapse of steam bubbles in liquid 
water; (2) boiling/steam-quenching-induced fluid-pressure oscilla- 
tions are damped entirely by seismic radiation; (3) seismic energy 
is attenuated only be geometrical spreading. The results indicate 
that boiling/steam quenching can generate seismic emission with 
maximum amplitudes of order 1-10 cm* reduced displacement. 
This is comparable to observed amplitudes of geothermal ground 
noise and shallow non-eruption volcanic tremor, suggesting that 
hydrothermal boiling and steam quenching are plausible sources of 
such signals. 113 refs., 51 figs., 4 tabs. 





24604 (LA-12126-MS) Whole-rock and mineral chemical 
data for lamprophyric dikes of the Navajo volcanic field. 
Laughlin, A.W. Los Alamos National Lab., NM (USA). Jul 1991. 
33p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. Order Number DE91015172. Source: OSTI; 
NTIS; GPO Dep. 

Whole-rock and mineral chemical and petrographic data are pre- 
sented for 15 potassic lamprophyric dikes from the Navajo volcanic 
field. Results of electron microprobe analyses of mineral phases 
from some of the dikes are also given here. The mineralogy of 
these dikes is complex and in some cases reflects non-equilibrium 
crystallization during cooling. 7 refs., 3 tabs. 


24605 (NUREG/CR-5628) Pennsylvania seismic monitoring 
network and related tectonic studies: Final report. Alexander, 
S.S. (Pennsylvania State Univ., University Park, PA (USA). Dept. of 
Geosciences). Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering; Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Geosciences. Jun 1991. 34p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (USA). 
Source: OSTI; NTIS; INIS; GPO. 

This report summarizes the results of the operation of the Penn- 
sylvania Seismic Monitoring Network during the interval May 1, 
1983-—March 31, 1985 to monitor seismic activity in Pennsylvania 
and surrounding areas, to characterize the earthquake activity in 
terms of controlling tectonic structures and related tectonic stress 
conditions in the crust, and to obtain improved crustal velocity 
models for hypocentral determinations. Most of the earthquake ac- 
tivity was concentrated in the Lancaster, PA area. The magnitude 
4.2 mainshock that occurred there on April 23, 1984 was the 
largest ever recorded instrumentally and its intensity of VI places it 
among the largest in the historic record for that area. Other activity 
during the monitoring interval of this report was confined to eastern 
Pennsylvania. The very large number of quarry explosions that oc- 
cur regularly in Pennsylvania account for most of the seismic 
events recorded and they provide important crustal velocity data 
that are needed to obtain accurate hypocenter estimates. In gen- 
eral the earthquakes that occurred are located in areas of past 
historic seismicity. Block-tectonic structures resulting from pre- 
Ordovician tectonic displacements appear to influence the 
distribution of contemporary seismicity in Pennsylvania and sur- 
rounding areas. 17 refs., 5 figs. 


24606 (SAND-—90-1861C) The use of thick-walled hollow 
cylinder creep tests for evaluating flow criteria for rock salt. 
Morgan, H.S.; Wawersik, W.R. Sandia National Labs., Albu- 
querque, NM (USA). [1990]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910907-2: 7. international congress on rock mechanics, Aachen 
(Germany, F.R.), 16-20 Sep 1991). Order Number DE91004792. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Finite element simulations of two laboratory creep tests on thick- 
walled hollow cylinders of rock salt are evaluated to determine if 
such bench-scale experiments can be used to establish applicabil- 
ity of either von Mises or Tresca stress measures and associated 
flow conditions. In the tests, the cylinders were loaded axially and 
pressurized both internally and externally to produce stress fields 
similar to those found around underground excavations in rock salt. 
Several different loading stages were used in each test. The simu- 
lations show that for each of two creep models studied, quite 
different deformations of the cylinders are predicted with the Mises 
and Tresca flow criteria, especially if friction between the cylinders 
and axial loading platens is ignored. When friction is included in 
the simulations, the differences in deformation are changed but are 
sill clearly distinguishable. 10 refs., 10 figs. 


24607 (SAND-90-7008) Mineralogy of the Culebra Dolomite 
Member of the Rustler Formation. Sewards, T. (New Mexico 
Univ., Albuquerque, NM (USA)); Williams, M.L.; Keil, K. Sandia 
National Labs., Albuquerque, NM (USA); New Mexico Univ., Albu- 
querque, NM (USA). Mar 1991. 114p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91014327. Source: OSTI; NTIS; INIS; GPO Dep. 

This report characterizes the mineralogy of the Culebra Member 
of the Rustler Formation based on studies of samples from cores 
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of eight boreholes surrounding the WIPP repository. This investiga- 
tion has three main goals: to obtain accurate modal compositions 
of all the samples selected; to investigate both the lateral and verti- 
cal variation of the mineralogy of the Culebra unit; and, to 
characterize water-bearing fracture surfaces in particular detail. 
The Culebra Dolomite member of the Rustler Formation is miner- 
alogically and texturally heterogeneous, both vertically and 


horizontally. Although the predominant mineral is dolomite, impor- 
tant constituents of the formation are clay, quartz, gypsum, and 
calcite. Trace minerals include halite, phyllosilicates of metamor- 
phic origin, feldspar, and pyrite. 24 refs., 90 figs., 27 tabs. 


24608 (SKB-TR-90-40) District element modelling of the 
rock mass response to glaciation at Finnsjoen, central Swe- 
den. Rosengren, L. (Itasca Geomekanik AB, Falun (Sweden)); 
Stephansson, O. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Dec 1990. 84p. Order Number 
DE91638440. Source: OSTI; NTIS (US Sales Only); INIS. 

Six rock mechanics models of a cross section of the Finnsjoen 
test site have been simulated by means of distinct element analy- 
sis and the computer code UDEC. The rock mass response to 
glaciation, deglaciation, isostatic movements and water pressure 
from an ice lake have been simulated. Four of the models use a 
boundary condition with boundary elements at the bottom and 
sides of the model. This gives a state of stress inside the model 
which agrees well with the analytical solution where the horizontal 
and vertical stresses are almost similar. Rolier boundaries were ap- 
plied to two models. This boundary condition cause zero laterai 
displacement at the model boundaries and the horizontal stress are 
always less than the vertical stress. lsostatic movements were sim- 
ulated in one model. Two different geometries of fracture Zone 2 
were simulated. Results from modelling the two different geome- 
tries show minor changes in stresses, displacements and failure of 
fracture zones. Under normal pore pressure conditions in the rock 
mass the weight of the ice load increases the vertical stresses in 
the models differ depending on the boundary condition. An ice 
thickness of 3 km and 1 km and an ice wedge of 1 km thickness 
covering half the top surface of the model have been simulated. 
For each loading sequence of the six models a complete set of 
data about normal stress, stress profiles along selected sections, 
displacements and failure of fracture zones are presented. Based 
on the results of this study a protection zone of about 100 m width 
from the outer boundary of stress discontinuity to the repository lo- 
cation is suggested. This value is based on the result that the 
stress disturbance diminishes at this distance from the outer 
boundary of the discontinuity. (25 refs.) (authors). 


24609 (SKN—42) SKN’s review of the preinvestigations for 
the Aespoe hard rock Laboratory. Palmqvist, K. (Bergab (Swe- 
den)); Olsson, Tommy. National Board for Spent Nuclear Fuel, 
Stockholm (Sweden). Jan 1991. 141p. (In Swedish). Order Number 
DE91638441. Source: OSTI; NTIS (US Sales Only); INIS. 

This report is a review of the preinvestigations for the planned 
hard rock laboratory. The geological and hydrogeological condi- 
tions have been investigated as well as mathematical simulation of 
the groundwater conditions. (57 refs.) (K.A.E.). 
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24610 (DESY-91-016) On the Hawking radiation associ- 
ated with an Oppenheimer-Snyder collapsing star. Salehi, H. 
(Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Theoretische 
Physik). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.). Mar 1991. 22p. Order Number DE91507520. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss on the basis of the geometrical optics approximation 
the development of the Hawking-radiation in the space-time of a 
black hole resulting from an Oppenheimer-Snyder collapsing star. 
To the extent that we can use this approximation it is shown that 
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the asymptotic flow of radiation to future null infinity does not de- 
pend on the specific parameter describing the initial condition for 
the stellar collapse (in our model the initial radius). Further a 
unique definition of the radial part of the radiation is given via the 
concept of normal ordering of the energy momentum tensor opera- 
tor with respect to the time-like Killing vectorfield of the 
Schwarzschild-metric. The remaining ambiguity is related to the 
global features of states. (orig.). 


24611 (DOE/ER/40317-7) Effects of the equation of state in 
neutron stars and in stellar collapse. Lattimer, J.M. (State Univ. 
of New York, Stony Brook, NY (USA). Dept. of Earth and Space 
Sciences); Burrows, A. State Univ. of New York, Stony Brook, NY 
(USA). Dept. of Earth and Space Sciences. [1990]. 13p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
87ER40317. (CONF-9009320—2: ESO/EIPC workshop: SN1987A 
and other supernova, Isola d’Elba (Italy), 17-22 Sep 1990). Order 
Number DE91014534. Source: OSTI; NTIS; GPO Dep. 

Some effects of the equation of state of dense matter on the 
structure of neutron stars and on gravitational collapse supernovae 
are discussed. We discuss which nuclear parameters are most im- 
portant for the equation of state, and constraints on them that have 
been obtained from laboratory experiments. We than discuss how 
neutron stars and supernovae depend upon and, therefore, could 
constrain, these parameters. Some structural constraints on neu- 
tron stars are available from observations, but these cannot, at 
present, set limits on important nuclear parameters such as the 
bulk incompressibility parameter or the bulk symmetry energy. 
However, the mechanism of Type 2, or gravitational collapse, su- 
pernovae depends crucially on these nuclear parameters and upon 
other aspects of the equation of the state. We examine the equa- 
tion of state in the important regime just below nuclear density in 
which nuclei become deformed and undergo possible phase transi- 
tions to other shapes such as an inside-out bubble phase, and a 
phase transition to uniform nuclear matter. The pressure and 
adiabatic index in this density regime is sensitive chiefly to the in- 
compressibility parameter of bulk nuclear matter. We show that 
supernova mechanism will also depend upon the effective neutrino- 
nucleus coherent scattering rate, which in turn is sensitive to the 
nuclear size and to ion-ion correlations. We present calculations of 
the coherent scattering rate and compare them to calculations that 
are used in other stellar collapse simulations. 


24612 (IC-90/283) The Rosseland mean opacity of inter- 
stellar grain. Ali, A. (Cairo Univ., Cairo (Egypt). Astronomy Dept.); 
El Shalaby, M.A.; El-Nawawy, M.S. international Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1990. 14p. Order Number 
DE91634413. Source: OSTI; NTIS (US Sales Only); INIS. 

We have calculated the opacity of interstellar grains in the tem- 
perature range 10 deg. K - 1500 deg. K. Two composite grain 
models have been considered. One of them consists of silicate 
coated with ice mantle and the second has a graphite core coated 
also with ice mantle. These models are compared with isolated 
grain models. An exact analytical and computational development 
of Guettler’s formulae for composite grain models has been used 
to calculate the extinction coefficient. It has been found that the 
thickness of the mantle affects the opacity of the interstellar ee, 


The opacity of composite models differs from that of the isolated 
models. The effect of the different species (ice, silicate and 
graphite) is also clear. (author). 22 refs, 4 figs, 1 tab. 


24613 (IC—90/369) The effect of temperature and the spin 
excess parameter on neutron stars structure. Abd-Alla, M. (in- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Hassan, 
M.Y.M.; Ragab, H.S. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1990. 12p. Order Number DE91634395. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A previous equation of state, deduced for thermal neutron matter 
with spin excess neutrons, is used to explore the effect of tempera- 
ture and spin excess parameter on neutron star structure. The spin 
excess parameter is found to have a significant decreasing effect 
on the maximum mass of neutron stars, while it has an increasing 
effect on the central density of stable neutron stars. The behaviour 
of neutron star radius, for stars with central density less than three 
times normal nuclear matter density, depends on the spin excess 
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parameter in a significant way. For stars having larger central den- 
sity the spin excess parameter has a little decreasing effect on the 
star radius. The temperature is found to have a little increasing ef- 
fect on both the star mass and its radius. The equation of state 
used is very stiff, but the resulting maximum masses lie within the 
range of neutron stars masses deduced from X-ray binaries. (au- 
thor). 19 refs, 6 figs. 


24614 (IC—90/476) On the origin of optical microvariability 
and X-ray flickering in active galactic nuclei. Chakrabarti, S.K. 
(International Centre for Theoretical Physics, Trieste (Italy)); Wiita, 
P.J. International Centre for Theoretical Physics, Trieste (Italy). 
Dec 1990. 5p. Order Number DE91634414. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We suggest that non-stationary spiral shocks can produce X-ray 
flickering and optical microvariability. We show this by detailed 
non-axisymmetric numerical simulation of accretion disks in a bi- 
nary system. We show that non-axisymmetric features appear and 
disappear in time scales of order of few local orbital periods near 
the inner edge of the disk and shorter than the orbital periods at a 
large distance. The former type may explain the X-ray flickering 
and the later type, the optical microvariability. (author). 5 refs, 1 fig. 


24615 (INIS-BR-2431) Qualitative analysis of cosmological 
models in Brans-Dicke theory, solutions from non-minimal 
coupling and viscous universe. Romero Filho, C.A. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1988 182p. (in Portuguese). Order Number DE91634422. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using dynamical system theory we investigate homogeneous 
and isotropic models in Brans-Dicke theory for perfect fluids with 
general equation of state and arbitrary w. Phase diagrams are 
drawn on the Poincare sphere which permits a qualitative analysis 
of the models. Based on this analysis we construct a method for 
generating classes of solutions in Brans-Dicke theory. The same 
technique is used for studying models arising from non-minimal 
coupling of electromagnetism with gravity. In addition, viscous flu- 
ids are considered and non-singular solutions with bulk viscosity 
are found. (author). 


24616 (INIS-SU-257, pp. 429-430) On the existence of ac 
tinides in galactic cosmic rays. Perelygin, V.P. (Joint Inst. for 
Nuclear Research, Dubna (USSR)); Stetsenko, S.G. AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides ‘89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 3 refs., 1 fig. COSMIC NUCLEVactinide nuclei; ME- 
TEORITES; OLIVINE; PARTICLE TRACKS; URANIUM 238 


24617 (ITEF-145-89) Self-similar matter expansion into the 
vacuum after shock wave appearence on a star surtace. Litvi- 
nova, |.Yu.;  Nadezhin, D.K. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki. 1989. 29p. (In Russian). 
Order Number DE91634396. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The self-similar solution of equations of hydrodynamics is investi- 
gated in case when the outermost stellar layers are expanding 
after arrival of a shock wave on a stellar surface. The calculations 
have been performed for adiabatic + indices 4/3<+<5/3 and for 
peripheral polytropic indices 1<n<15. The limits to which the self- 
similar solution is valid are specified. It is shown that the first three 
minutes of the SN 1987A outburst (responsible for generation of a 
soft X-ray pulse) are described by the self-similar solution. A total 
increase in the velocity of the outermost layer of the SN 1987A 
envelope resulting from outflow of stellar matter in vacuum is esti- 
mated. 9 refs.; 6 figs.; 6 tabs. 


24618 (JINR-R-7-89-12) Results of calibrating meteoritic 

olivines by “*U nuclei at the Bevalac accelerator. Perelygin, 

V.P.; Stetsenko, S.G. Joint Inst. for Nuclear Research, Dubna 

(USSR). Lab. of Nuclear Reactions. 1989. 6p. (In Russian). Order 

Number DE91634439. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to Pis'ma Zh.Ehksp. Teor. Fiz. 





The results are presented of calibrating the sensitivity of olivine 
crystals from meteorites by the *98U nuclei produced at the Be- 
valac accelerator. The comparative studies of the spectra of the 
etchable track lengths due to the 2°8U nuclei and to fossil tracks in 
these olivines have shown that the group of the 210 um fossil 
tracks observed in 1980 at the LNR. JINR is due to the galactic 
cosmic-ray nuclei of the Th-U group. The possible ways of the un- 
ambiguous identification of the group of the abnormally long tracks, 
340-360 yum in length, from the cosmic-ray nuclei are discussed. 3 
rets.; 2 figs. 


24619 (KEK-90-9, pp. 313-317) Dark matter search by scin- 
tillating fiber gamma ray satellite. Enomoto, R. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF- 
8909425-—: 3. meeting on physics at TeV energy scale, Tsukuba 
(Japan), 28-30 Sep 1989). In Proceedings of the third meeting on 
physics at TeV energy scale. 455p. Order Number DE91767975. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Cold dark matter is one of most promising solutions to astro- 
physics and fundamental particle physics. If the universe is 
dominantly occupied by majorana fermions such as super particles, 
they annihilate with their anti-particles via weak interaction and pro- 
duce secondary hadrons in the same way as e*e~ to hadrons. The 
excess of the intensity by those particle should be significant com- 
pared to that of ordinary cosmic rays. We propose a new gamma 
ray satellite which uses scintillating fiber in order to gain larger 
area and larger solid angle coverage. The satellite is sensitive to 
the cold dark matter with mass from a few GeV to 1 TeV. (author). 


24620 (KEK-90-11, pp. 54-63) The development of Si(Li)/Pb 
sampling calorimeter telescope tor observation of cosmic 
gamme-rays in the GeV region. Kashiwagi, Toshisuke (Waseda 
Univ., Tokyo (Japan). Science and Engineering Research Lab.). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Aug 1990. (CONF-9001153—: 5. workshop on radiation detectors 
and their uses, Tsukuba (Japan), 30-31 Jan 1990). In Radiation 
Getectors and their uses: Proceedings of the fifth workshop on ra- 
diation detectors and their uses. 171p. Order Number 
DE91767932. Source: OSTI; NTIS (US Sales Only); INIS. 

No observation of cosmic gamma-rays in the energy range of 
several GeV to 100 GeV has been made until now, because there 
has been no suitable detector for this energy region. This region is 
important in investigating high energy phenomena in the universe. 
Such investigations include the observation of point sources, 
gamma-ray bursters, and gamma-rays from super-nova remnants. 
For these observations, it is most important to achieve a high an- 
gular resolution. Thus, the present report address the development 
of a Si(Li)/Pb sampling calorimeter telescope (SSCT), which is de- 
signed on the basis of experiments and Monte Carlo simulations. 
The SSCT can determine the source location with a precision of 
about 0.04deg (r.m.s.) for bright sources from a two-week observa- 
tion. Under the same conditions, the directional precision of the 
equipment on the COS-B and SAS-2 satellites is a few degrees, 
and that of GAMMA-1 and EGRET (GRO) is about 0.17deg and 
0.08deg (minimum), respectively. Compared with these figures, 
SSCT is higher in source location accuracy by a factor of two or 
more, though the energy resolutions of these instruments are com- 
parable. (N.K.). 


24621 
biogenesis: Proceedings. Lukacs, B.; Berczi, Sz.; Molnar, |.; 
Paal, G. (eds.). Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Nov 1990. 143p. 
(CONF-9005358—: Evolution: from cosmogenesis to biogenesis, 
Budapest (Hungary), 28-31 May 1990). Order Number 
DE91632498. Source: OSTI; NTIS (US Sales Only); INIS. 

The volume contains the material of an interdisciplinary evolution 
symposium. The purpose was to shed some light on possible con- 
nections between steps of evolution of matter on different levels of 
organisation. The topics involved are as follow: cosmogenesis; 
galactic and stellar evolution; formation and evolution of the solar 
system; global atmospheric and tectonic changes of Earth; viral 
evolution; phylogeny and evolution of terrestrial lite; evolution of 
neural system; hominization. The material also includes some 


(KFKI-1990-50/C) Evolution: from cosmogenesis to 


64 PHYSICS | 
6401 Astrophysics and Cosmology 


discussions of the underlying phenomena and laws of nature. (au- 
thor). 


24622 (KFK+-1990-50/C, pp. 3-6) Physical background to 
evolutionary studies. Lukacs, B. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics); 
Paal, G. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Nov 1990. (CONF-9005358—: 
Evolution: from cosmogenesis to biogenesis, Budapest (Hungary), 
28-31 May 1990). In Evolution: from cosmogenesis to biogenesis. 
143p. Order Number DE91632498. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the lack of the fundamental unified theory of all fundamental 
physical phenomena, only some very general physical frames are 
outlined for interdisciplinary evolutionary studies from the funda- 
mental constants and the elementary particle data. (author) 8 refs.; 
2 figs. 


24623 (KFKI-1990-50/C, pp. 7-12) Cosmogenesis. Paal, G. 
(Magyar Tudomanyos Akademia, Budapest (Hungary). Csillagvizs- 
galo Intezete); Lukacs, B. Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Nov 1990. 
(CONF-9005358—: Evolution: from cosmogenesis to biogenesis, 
Budapest (Hungary), 28-31 May 1990). In Evolution: from cosmo- 
genesis to biogenesis. 143p. Order Number DE91632498. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The seemingly esoteric statements of modern cosmology are 
brought within reach of nonspecialist. The simplest well known 
physical laws, including Einstein's E=mc* with c as universal limit- 
ing velocity, suffice to grasp modern cosmogenesis as the most 
natural possibility. Modern particle physics seems to realize this 
possibility. (author) 10 refs. 


24624 (LA-UR-91-1654) A slit aperture for the monitoring 
x-ray experiment (MOXE). Lochner, J.C.; Priedhorsky, W.C. Los 
Alamos National Lab., NM (USA). [1991]. 13p. Sponsored by De- 
partment of Defense, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9107115—1: Society of Photo-Optical In- 
strumentation Engineers (SPIE) meeting, San Diego, CA (USA), 
21-26 Jul 1991). Order Number DE91013317. Source: OSTI; 
NTIS; GPO Dep. 

We have investigated a slit aperture as an alternative to the 
square pinhole aperture for the MOXE detectors, which are to be 
put on the Soviet satellite Spectrum X-Gamma. A sift offers advan- 
tages for better discrimination of sources in crowded regions, 
eliminates the need for support structures for the aperture window, 
and does not compromise the signal-to-noise (S/N) of a point 
source. We find that in a single 24 hr pointing of the satellite, 
MOXE can determine the position of a 10 mCrab source to better 
than 0.5° with the slit. The structure of a titanium grate which sup- 
ports the detector’s beryllium window constrains the slit to be 0.5 
cm x 2.56 cm, oriented at an angle of 26.6° to either side of the 
center lines of the detector. We illustrate an arrangement of the 
slits on each of the six detectors which optimizes source localiza- 
tion for a number of pointings. 4 refs., 8 figs., 4 tabs. 


24625 (LBL-30726) impact of the nuclear equation of state 
on models of rotating neutron stars. Weber, F.; Glendenning, 
N.K. Lawrence Berkeley Lab., CA (USA). 3 Jun 1991. 18p. Spon- 
sored by Deutsche Forschungsgemeinschaft, Bonn (Germany, 
F.R.); USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00098. (CONF-9106226—1: International workshop on 
unstable nuclei in astrophysics, Tokyo (Japan), 7-8 Jun 1991). Or- 
der Number DE91014615. Source: OSTI: NTIS; INIS; GPO Dep. 
The impact of the nuclear equation of state on the properties of 
rotating neutron stars from two different sources, stable rotation at 
the general relativistic Kepler period and rotation at the gravita- 
tional radiation-reaction driven instability mode, is analyzed. For 
this purpose models of rotating neutron stars are constructed in the 
framework of Einstein's theory of general relativity by applying a 
refined version of Hartie’s perturbative stellar structure equations. 
The investigation is based on a representative collection of a total 
of seventeen nuclear equations of state, covering both non- 
relativistic as well as relativistic ones. 41 refs., 3 figs., 2 tabs. 
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24626 (NIIYaF-MGU-89-54-131) Results of measurements 
of a proton spectrum in the energy range more then 1 TeV at 
satellites by the SOKOL instrument. Grigor'ev, N.L. Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-|ssledovatel’skii 
Inst. Yadernoj Fiziki. 1989. 22p. (In Russian). Order Number 
DE91636985. Source: OSTI: NTIS (US Sales Only); INIS 

Proton spectra measured by SOKOL instrument at KOSMOS- 
1543 and KOSMOS-1713 satellites and published by the auther 
and independently by experiment preparation group are presented. 
Methods of experimental data application and their substantiation 
degree that caused differences in spectra and conclusions are 
analysed. 10 refs.; 7 figs.; 6 tabs. 


24627 (YITP/U-91-14) Post-Newtonian equations of motion 
in flat cosmological models. Tomita. Kenji. Kyoto Univ., Uji 
(Japan). Yukawa Inst. for Theoretical Physics. Feb 1991. 11p. Or- 
der Number DE91508175. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The post-Newtonian equations of motion for particles in an 
expanding universe are derived in spatially flat models with cosmo- 
logical constant. This system of equations is an extended version of 
the previous one which was derived in the Einstein-de Sitter model. 
The applicability condition is also examined and some errorstfound 
in the previous expressions are indicated and corrected. (author). 


24628 (YITP/U—91-20) Axially symmetric domain wall in 
2+1-dimensions. Soda, Jiro; Yamanaka, Yuki. Kyoto Univ., Uji 
(Japan). Yukawa Inst. for Theoretical Physics. Apr 1991. 11p. Order 
Number DE91508411. Source: OSTI; NTIS (US Sales Only); INIS. 

An axially symmetric domain wall (string) in 2+1-dimensions is 
investigated in the synchronous gauge. This problem is also re- 
garded as a cylindrical symmetric domain wall (membrane) in 
3+1-dimensions. Using Israel's method, we present a general solu- 
tion. As a special case, a static solution is obtained which agrees 
with the previous result of Deser and Jackiw obtained by another 
method. (author). 


6402 Atmospheric Physics 
Refer also to citation(s) 25329, 25380, 25387 


24629 (IC—90/393) On the theory of polar ozone holes. 
Njau, E.C. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1990. 14p. Order Number DE91635165. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The viable theories already proposed to explain polar ozone 
holes generally fall into two main categories, namely, chemical the- 
ories and dynamical theories. In both of these categories, polar 
stratospheric clouds (PSCs) are taken as part of the essential 
basis. Besides, all the dynamical theories are based upon temper- 
ature changes. Since formation of the PSCs_ is_ highly 
temperature-dependent, it has been concluded from recent re- 
search (e.g. see Kawahira and Hirooka) that temperature changes 
are a cause, not a result of ozone depletion in polar regions. On 
this basis, formulations are developed that represent short-term 
and long-term temperature variations in the polar regions due to 
natural processes. These variations, which are confined to a 
limited area around each pole, include specific oscillations with pe- 
riods ranging from ~ 2 years up to ~ 218,597 years. Polar ozone 
variations are normally expected to be influenced by these temper- 
ature oscillations. It is, therefore, apparent that the generally 
decreasing trend observed in mean October ozone column at Hal- 
ley Bay (76 deg. S, 27 deg. W) from 1956 up to 1987 is mostly 
caused by the decreasing phase of a combination of two natural 
temperature oscillations, one with a period of ~ 70-80 years and 
the other with a period of ~ 160-180 years. Contributions of other 
natural temperature oscillations are also mentioned and briefly dis- 
cussed. (author). 35 refs, 4 figs. 


24630 (IC—-90/432) Physical processes responsible for 
ENSO events. Njau, E.C. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 13p. Order Number 
DE91635166. Source: OSTI: NTIS (US Sales Only); INIS. 

We use the author's theory of sun-weather/climate links and cli- 
matic change to develop and explain the physical processes which 
give rise to El Nino and Southern Oscillation (ENSO) events. Our 
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analysis apparently accounts well for all major characteristics of 
ENSO events already established from past observations. Finally 
we propose possible ways by which future ENSO events may be 
predicted. (author). 32 refs, 2 figs 


24631 (1C—90/438) Limitations in transmitter-receiver dis- 
tances for terrestrial microwave transmissions. Njau. E.C. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1990. 10p. Order Number DE91635167. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Directional microwave repeater systems are still in significant use 
for radio-telephone communications as well as terrestrial TV trans- 
missions. In these systems, the optimally maximum distance Do 
between one transmitter and the next repeater-receiver partly de- 
pends on meteorological conditions since the refractive index n for 
microwaves is considerably influenced by these conditions. We 
show that, under dry atmospheric conditions, certain zonally travel- 
ling heat/temperature waves which are normally in the weather/ 
climate system significantly vary n and hence inevitably impose 
specific conditions on the evaluation of Do. Finally we use some 
Tanzanian meteorological records to arrive at an expression for Do 
that is suitable for regions whose meteorological conditions are 
comparable to those in Tanzania. (author). 11 rets, 3 figs. 


24632 (\C—90/439) Generalized expressions for variations 
in critical trequencies, electron densities and altitudes of the 
ionospheric layers. Njau, E.C. international Centre for Theoretical 
Physics, Trieste (Italy) Dec 1990. 12p. Order Number 
DE91635168. Source: OSTI; NTIS (US Sales Only); INIS. 

We develop generalized mathematical expressions for time and 
space variations of peak electron densities of the ionospheric D, E, 
Fi and F2 layers as well as corresponding variations in the alti- 
tudes of the electron density peaks in each of these layers. On the 
basis of the Chapman characteristics of the E and F1 layers and 
other techniques, a generalized expression is developed for the 
electron density height profile of each of the four ionospheric 
layers. Consequently a generalized mathematical expression is de- 
veloped for the entire electron density height profile of the whole 
ionosphere as a function of time, latitude and longitude. The latter 
mathematical expression may be used to compute or predict 
ionospheric parameters associated with ratio and satellite commu- 
nications. Finally we show that some well documented equations 
on ionospheric parameters are simplified (or approximated) ver- 
sions of some of our mathematical expressions. (author). 29 rets. 


24633 (JINR-R-—2-89-869) Monte-Cario simulation of neu- 
trino fluxes in the atmosphere. Arkhestov, G.Kh. (AN SSSR, 
Moscow (USSR). Inst. Yadernykh Issledovanij); Beshtoev, Kh.M.; 
Barashenkov, V.S. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation. 1989. 5p. 
(In Russian). Order Number DE91638484. Source: OSTI; NTIS 
(US Sales Only): INIS. 

The fluxes of neutrinos and antineutrinos created in meson de- 
cays in the course of internuclear cascades, induced by cosmic 
protons and ions in the atmosphere, are calculated by Monte-Carlo 
method. The elaborated mode! allows one to determinate the 
number of neutrinos and antineutrinos at various depths in the at- 
mosphere (including the sea level), their momentum and angular 
distributions. The calcculations could be done tor conditions of 
trancuil sun and sun stors. The consumed time of the computer 
EC-1061 for modelling a thousand of internuclear cascades 
induced by protons of the primary cosmic spectra is about 40 min- 
utes. 16 refs.; 1 fig.; 1 tab. 


24634 (NIlYaF-MGU-90-3-149) Cosmic neutron and gamma 
quanta detection at balloons. Volodichev, N.N.; Kuzhevskij, B.M.; 
Nechaev, O.Yu.; Panasyuk, M.I.; Shavrin, P.Il. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 25p. (In Russian). Order Number 
DE91638485. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of studying neutrons and gamma radiation of cosmic 
origin at the balloon altitudes is discussed. Neutron sources and 
gamma-quanta on the Sun are considered. Data on neutron nand 
gamma quantum fluxes in the atmosphere of the Earth are ana- 
lyzed. Advantages of studying the cosmic radiation using a balloon 
as compared to satellites are stressed. 27 rets.; 4 figs.; 7 tabs. 








24635 (NIIYaF-MGU—90-6-152) lonic composition of plasma 
and energetic particles in the near-earth cosmic space. 
Panasyuk. M.I.: Kovtyukh. A.S. Moskovskij Gosudarstvenny) Univ. 
Moscow (USSR). Nauchno-lssiedovatel skij Inst. Yadernoj Fiziki 
1990. 50p (in Russian). Order Number DE91638486 Source 
OSTI: NTIS (US Sales Only): INIS 

An analytic review of experimental results of the recent years 
related to mass. energy and charge composition of plasma and en- 
ergetic particles in the near space according to the data of the 
'Gorizont’. ‘Prognoz-7, AMPTE/CCE. AMPTE/IRM. ‘Dynamic 
Explorer satellites is presented Comparison to the existing theo- 
retical models is presented. It is shown that both solar wind and 
the Earth ionosphere serve as a source of hot plasma. 16 refs.; 18 
figs.; 3 tabs 


24636 (PPPL-2762) Magnetospheric equilibrium with 
anisotropic pressure. Cheng. C.Z. Princeton Univ., NJ (USA) 
Plasma Physics Lab. Jul 1991. 45p. Sponsored by USDOE, Wash- 
ington, DC (USA): National Science Foundation. Washington. DC 
(USA). DOE Contract AC02-76CH03073. Grant ATM-8911638. Or- 
der Number DE91015379. Source: OST; NTIS: INIS: GPO Dep. 

Self-consistent magnetospheric equilibrium with anisotropic pres- 
sure is obtained by employing an iterative metric method for 
solving the inverse equilibrium equation in an optimal flux coordi- 
nate system. A method of determining plasma parallel and 
perpendicular pressures from either analytic particle distribution or 
particle distribution measured along the satellite’s path is pre- 
sented. The numerical results of axisymmetric magnetospheric 
equilibrium including the effects of finite beta, pressure anisotropy, 
and boundary conditions are presented for a bi-Maxwellian particle 
distribution. For the isotropic pressure cases, the finite beta effect 
produces an outward expansion of the constant magnetic flux sur- 
faces in relation to the dipole field lines, and along the magnetic 
field the toroidal ring current is maximum at the magnetic equator. 
The effect of pressure anisotropy is found to further expand the 
flux surfaces outward. Along the magnetic field lines the westward 
ring current can be peak away from the equator due to an east- 
ward current contribution resulting from pressure anisotropy. As 
pressure anisotropy increases, the peak westward current can 
become more singular. The outer boundary flux surface has signifi- 
cant effect on the magnetospheric equilibrium. For the outer flux 
boundary resembling dayside compressed flux surface due to solar 
wind pressure, the deformation of the magnetic field can be quite 
different from that for the outer flux boundary resembling the tail- 
like surface. 23 refs., 17 figs. 


24637 (PPPL-2767) The field line topology of a unitorm 
magnetic field superposed on the field of a distributed ring 
current. Chance, M.S. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.); Greene, J.M.: Jensen, T.H. Princeton Univ., NJ (USA). 
Plasma Physics Lab. Jul 1991. 42p. Sponsored by USDOE, Wasb- 
ington, DC (USA): National Aeronautics and Space Administration, 
Washington, DC (USA). DOE Contract AC02-76CH03073. Contract 
NASW-4393. Order Number DE91015377. Source: OST!; NTIS; 
INIS; GPO Dep. 

A magnetic field line topology with nulls, generated by superim- 
posing a uniform magnetic field onto the field from a distributed 
ring current, is analyzed. This simple model is amenable to sub- 
stantial analytical progress and also facilitates the visualization of 
the three dimensional field geometry. Four nulls are seen to exist 
and representative field lines and tubes of flux found by numerical 
integration are presented. An infinite number of topologically dis- 
tinct flux bundies is found. A convenient mapping is defined which 
proves very useful in distinguishing between and following the 
paths of the different tubes of flux as they traverse through the null 
system. The complexities already present in this simple but nontriv- 
ial configuration serve to emphasize the difficulties in analyzing 
more complicated geometries, but the intuition gained from this 
study proves beneficial in those cases. One such example is the 
application to a model of plasmoid formations in the earth's mag- 
netotail. 7 refs., 19 figs. 


24638 


(RAL—91-014) Double layers are not particle acceler- 
ators. Bryant, D.A.; Bingham, R.; Angelis, U. de. Ruthertord 


Appleton Lab., Chilton (UK). Feb 1991. 8p. Order Number 
DE91638487. Source: OSTI; NTIS (US Sales Only); INIS. 
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Submitted to Physical Review Letters. Feb 1991 

It is pointed out that the continuing advocacy of electrostatic 
double layers as particle accelerators in the aurora and other 
space and astrophysical plasmas is fundamentally unsound. It is 
suggested furthermore that there Is little reason to invoke static or 
quasi-static electric fields as the cause of auroral electron accelera- 
tion. Stochastic acceleration by electrostatic wave turbulence 
appears to present a natural explanation for this and for electron 
acceleration in other space and astrophysical plasmas. (author) 
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Refer also to citation(s) 23568. 23569. 23686. 23775. 23836, 
23838, 24332. 24890. 25100. 25176. 25302. 25314, 25326. 25518 


24639 (ANLU/CP-73275) Mode selectivity in  cluster- 
molecule interactions: Ni,; + Do. Jellinek J.. Guevenc. Z.B 
Argonne National Lab.. IL (USA). [1991]. 13p. Sponsored by US- 
DOE. Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9105200-—1: 24. Jerusalem symposium on quantum chem- 
istry. mode-selective chemistry. Jerusalem (israel). 20-24 May 
1991). Order Number DE91013352. Source: OSTI: NTIS: INIS; 
GPO Dep. 

Results of a detailed quasiclassical simulation study of the Ni,3 + 
Dz collision system are presented. The dissociative adsorption of 
the molecule as well as its scattering from the cluster are analyzed 
as functions of the initial rovibrational molecular state, collision en- 
ergy and structure of the cluster. Mode-specific features of the 
reactive and nonreactive channels of the cluster-molecule interac- 
tion are displayed and discussed. Evidence for resonances and for 
a strong cluster structure-reactivity correlation is presented. 13 
refs., 6 figs. 


24640 (BARC—1536) Spectroscopy Division: progress re- 
port for January 1989-December 1989. Sharma, A. (Bhabha 
Atomic Research Centre, Bombay (India). Spectroscopy Dvwv.); 
Marathe, S.M. (eds.). Bhabha Atomic Research Centre, Bombay 
(India). 1990. 156p. Order Number DE91634133. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Research and development activities of the Spectroscopy Divi- 
sion during the calendar year 1989 are reported in the form of 
individual summaries which are grouped under the headings enti- 
tled: (i)analysis by optical emission spectroscopy, inductively 
coupled plasma atomic emission spectrometry and x-ray fluroes- 
cence techniques, (ii)jatomic, molecular, solid state and 
laser-spectroscopy, (ilijoptics and thin films, (iv)electronics, 
(v)tabrication, (vi)publications, and (viijother academic activities. A 
divisional staff chart is given at the end. (author). figs., tabs. 


24641 (DOE/ER/13192-31) Electron collisions with positive 
ions: Final report, April 1, 1984—June 14, 1990. Henry, R.W. 
Louisiana State Univ., Baton Rouge, LA (USA). Dept. of Physics 
and Astronomy. Aug 1990. 7p. Sponsored by USDOE. Washing- 
ton, DC (USA). DOE Contract FG05-84ER13192. Order Number 
DE91014400. Source: OSTI; NTIS; INIS: GPO Dep. 

This report concerns a program of computation of cross sections 
for electron impact excitation and ionization of ions. The report 
covers the period of grant No. FG05-84ER13192 from April 1, 
1984—June 14, 1990. 


24642 (DOE/ER/13778—4) Correlated charge-changing ion 
atom collisions: Progress report, February 16, 1990—March 15, 
1991. Tanis, J.A.; Bernstein, E.M. Western Michigan Univ., Kala- 
mazoo, MI (USA). Apr 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-87ER13778. Order 
Number DE91013640. Source: OST; NTIS; INIS; GPO Dep. 

This report summarizes the progress and accomplishments in 
accelerator atomic physics research supported by DOE grant DE- 
FG02-87ER13778 from February 16, 1990 through March 15, 
1991. This work involves the experimental investigation of funda- 
mental atomic interactions in collisions of charged projectiles with 
neutral targets or electrons, with a particular emphasis on two- 
electron interactions and electron correlation effects. Processes 
involving excitation, ionization, and charge transfer are investi- 
gated, for the most part, using coincidence techniques in which 
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projectile charge-changing events are associated witn x-ray emis- 
sion. target recoil ions. or electron emission. New measurements 
were conducted using accelerators at the Lawrence Berkeley Labo- 
ratory (LBL). the indiana University Cyclotron Facility (IUCF). and 
Western Michigan University (WMU). Brief summaries of work 
completed and work in progress are given in this report 


24643 (DOE‘ER 14159-1) Atomic physics in strong fields: 
Progress report, September 15, 1990-November 14. 1991. Chu, 
Shih-|. Kansas Univ.. Lawrence. KS (USA). Dept. of Chemistry. 
Jun 1991. 9p. Sponsored by USDOE. Washinaton. DC (USA). 
DOE Contract FG02-90ER1415¢. Order Number DE91015393 
Source: OSTI: NTIS: INIS: GPO Dep 

This report discusses the following topics: nonadiabatic geomet- 
ric phases of multiphoton transitions: nonperturbative treatments of 
level shifts of excited states in strong fields: multiple high-order 
harmonic generation in intense laser fields: quantum fractal charac- 
ter of quasi-energy states in multi-color fields: complex- scaling 
Fourier-grid Hamiltonian method for intense-field multiphoton reso- 
nances: and microwave driven multiphoton excitation dynamics in 
Rydberg atoms: Fast Fourier transformation propagation method 


24644 (DOE/ER/60473—4) Selective excitation, relaxation, 
and energy channeling in molecular systems: Progress report, 
June 1990—May 1991. Rhodes. W.C. Florida State Univ.. Tallahas- 
see. FL (USA). Inst. of Molecular Biophysics. Jun 1991. 4p. 
Sponsored by USDOE. Washington. DC (USA). DOE Contract 
FG05-86ER60473. Order Number DE91014917. Source: OSTI; 
NTIS: INIS: GPO Dep. 

The research reported here involves theoretical studies of the re- 
sponse, relaxation, and channeling of energy in complex, highly 
correlated molecular systems. The molecules range in size from 
large polyatomic molecules to biological macromolecules in their 
natural environments. The specific results discussed are multimode 
operators and squeezed states; phase properties of the quantized 
single-mode electromagnet field; and quantum thermodynamics 


24645 (ESM-27) Recent (e,2e) studies: laser excited 
atoms, autoionization, Auger processes, and thin films. 
Weigok, E. Flinders Univ. of South Australia, Adelaide (Australia). 
Electronic Structure of Materials Centre. Dec 1990. 12p. (CONF- 
9011206-: 27. European energy signature monitor (ESM) 
workshop. Rome (Italy), Nov 1990). Order Number DE91634156. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The (e,2e) process, in which the kinematics of the electrons 
involved in an ionizing collision are completely determined, is capa- 
ble of revealing a rich variety of information. Depending on the 
kinematics employed, it is possible to investigate in detail either the 
ionization mechanism itself or to use the reaction to elucidate the 
structure of the target system and the ion. When used to investi- 
gate structure, the technique is now generally known as electron 
momentum spectroscopy (EMS). The results of various recent 
(e,2e) measurements carried out at Flinders University are 
reported. These include the first measurements of the electron mo- 
mentum distributions of excited target state, the first measurements 
of the momentum distributions from an oriented target atom, the 
detailed measurements of correlations in the autoionizing region of 
helium, correlations in the inner shell ionization of argon, and 
finally the measurement of spectral momentum densities for amor- 
phous carbon. 21 refs., 11 figs. 


24646 (ESM-28) Coupled-channel optical calculation of 
electron-hydrogen scattering: elastic scattering trom 0.5 to 30 
eV. Bray, |.; Konovalov, D.A.; McCarthy, I.E. Flinders Univ. of 
South Australia, Adelaide (Australia). Electronic Structure of Materi- 
als Centre. Jan 1991. 22p. Order Number DE91634157. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A coupied-channel optical method for electron-atomic hydrogen 
scattering is presented in a form that treats both the projectile and 
the target electrons symmetrically. Elastic differential cross sections 
are calculated at a range of energies from 0.5 to 30 eV and are 
found to be in complete agreement with the absolute measure- 
ments, previously reported. Total and total ionization cross sections 
are also presented. 13 refs., 2 tabs., 2 figs. 
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24647 (FEI-2088; Algebraic theory of Stark-Zeeman dy- 
namic effect in hydrogen-like atom. Fursa. D.V.: Yudin. G.L 
Gosudarstvenny; Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR. Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1990. 37p 
(In Russian). Order Number DE91636261. Source: OSTI: NTIS 
(US Sales Only): INIS 

The problems of calculating time evolution operator within the 
given n-shell (here n is main quantum number) for the hydrogen 
atom located in non-stationary electric and magnetic fields is under 
investigation. Making use of the Fock SO(4) group reduces this 
problem to the set of problems with linear realization of the dy- 
namic symmetry group for which the evolution operator is the 
operator of corresponding groups representation. The types of evo- 
lution operator parametrization in the form of exponents product 
(the Wei-Norman method) any by means of D-functions connected 
with Euler angles and Cayley-Klein parameters are discussed. It ts 
shown that the problem of evolution operator calculation can be re- 
duced to investigation of a pair of two-level systems. 35 refs 


24648 (GS}91-22(prepr.)) Systematic studies of positron 
production in heavy-ion collisions near the Coulomb barrier. 
Tsertos. H. (Geselischaft fuer Schwerionenforschung mbH. Darm- 
stadt (Germany. F.R.)); Berdermann, E.: Bosch, F.; Kienle, P.: 
Koenig. W.; Kozhuharov, C.: Clemente, M.; Huchler, S. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many. F.R.). Apr 1991. 52p. Order Number DE91507519. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We present the results obtained from systematic studies of 
positron creation for a series of heavy-collision systems. with 
united charge Z, = Z; + Z2 ranging trom Z, = 164 (Pb+Pb) to Z, = 
184 (U+U) at bombarding energies close to the Coulomb barrier, 
using the Orange-G-spectrometer at GSI. For each collision system 
studied, the dominating continuous distributions due to quasi- 
atomic and nuclear positron emission are determined accurately. 
This is essential in obtaining the characteristics of the still unex- 
plained monoenergetic positron lines which appear in the energy 
range between 200 keV and 400 keV. Our results are compared 
with coupled-channels calculations for quasi-atomic positron cre- 
ation. The latter describe quite well the global features of the 
measured spectra, but overestimate systematically their absolute 
values. From the comparison, a common normalization factor of f = 
0.76 +- 0.04 can be established for the calculated spectra. In 
particular, the dependence on Z, of the measured emission proba- 
bilities was found to follow a power law; proportional to Z,195+—' 
in fair agreement with the theoretical predictions. (orig.). 


24649 (1C-90/362) Field-induced narrowing of auto 
ionization atomic states as a way of creating inverse 
population. Kotochigova, S.A. Intemational Centre for Theoretical 
Physics, Trieste (Italy). Oct 1990. 18p. Order Number 
DE91634158. Source: OSTI; NTIS (US Sales Only); INIS 

We discuss the possibility of narrowing the atomic auto-ionization 
states via their resonance mixing in a field. The results of Ref.1 
show that, in contrast to the mixing of isolated states, with mixing 
of multiplets one may expect substantial narrowing of auto- 
ionization states owing to their intersection with bound electron 
states. (author). 5 refs, 5 figs, 1 tab. 


24650 (IFVE-OEF-89-194) Is It possible to look for super- 
symmetry at the Serpoukhov accelerator. Landsberg, L.G. 
Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1989. 7p. 
(In Russian). Order Number DE91636283. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A possibility to detect long-lived or stable neutral R°-hadrons 
having gluino in their content is discussed. It has been shown, that 
in the experiments with 70 GeV proton beams, using time-of-flight 
technique and a hodoscope hadron calorimeter one can detect a 
R°R® pair for the masses up to the cross section level. It will allow 
to solve the problem of a possible existence of light gluino. 8 refs.; 
1 fig.; 1 tab. 


24651 (INDC(NDS)}-244/M9) Sixth meeting of the IFCR Sub- 
committee on Atomic and Molecular Data for Fusion, IAEA 
Headquarters, Vienna 27-28 September 1990: Summary report. 
Janev, R.K. International Atomic Energy Agency, Vienna (Austria). 





International Nuclear Data Committee. Mar 1991. 71p. (CONF- 
9009403-: 6. meeting of the IFRC Subcommittee on Atomic and 
Molecular Data for Fusion, Vienna (Austria), 27-28 Sep 1990). Or- 
der Number DE91636284. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 6th Meeting of the IFRC Subcommittee on Atomic and 
Molecular Data for Fusion was held on September 27 and 28, 
1990, at the IAEA Headquarters in Vienna. The present Summary 
Report contains a brief Proceedings and the Conclusions and Rec- 
ommendations of the Meeting. (author). 


24652 (INIS-SU-257, pp. 14) Electronic structure investiga- 
tion of actinides by photoelectron spectroscopy. Naegele, J.R. 
(Commission of the European Communities, Karlsruhe (Germany, 
F.R.). European Inst. for Transuranium Elements). AN SSSR, 
Moscow (USSR). 1989. 461p. (CONF-8909225-: Actinides '89, 
Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: Abstracts. 
Order Number DE91003112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ACTINIDES/electronic 
photoelectron spectroscopy; ACTINIDES 


structure; ACTINIDES/ 


24653 (INIS-SU-264, pp. 87-89) Positronium atom coherent 
photoproduction in crystal. Kunashenko, Yu.P.; Pivovarov, Yu.L. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvenny| Univ., 
Moscow (USSR); Moskovskij Gosudarstvenny; Univ., Moscow 
(USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1990. 
180p. (In Russian). (CONF-8905275-—: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union confer- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Coherent production of relativistic positronium atom by a high 
energy photon under the axial orientation is considered. The con- 
sideration is based on the interactions with a separate axis, i.e. 
with the chain of N atoms. In this case the cross section positron- 
ium atom production is formed by summation of production 
amplitudes on N atoms, calculation of modulus square of complete 
amplitude and summation by all photon states of a crystal. It is 
shown that application of photon beams of accelerators can serve 
as an effective method for positronium atom generation. 


24654 


(INIS-SU-264, pp. 34-36) Excitation and alignment of 
atoms by fast neutrons. Kondrat’ev, V.N.; Parobij, |.S. AN SSSR, 


Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvenny} Univ., Moscow (USSR). 
Nauchno-!ssledovatel'skij Inst. Yadernoj Fiziki. 1990. 180p. (In Rus- 
sian). (CONF-8905275-: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on complete quantum-mechanical approach excitation 
and alignment resonance neutron scattering are investigated. The 
target atom is described in the self-agreed field model. Subshells 
are considered to be filled, non-relativistic approximation is used. 5 
figs.; 2 figs. 


24655 (IYaF—90-9) Program complex for problems of 
atomic physics. Part 3: Calculation of correlation corrections. 
Dzyuba, V.A. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 
1990. 30p. (in Russian). Order Number DE91636263. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Realization of two methods of calulations of correlation correc- 
tions in atoms: by direct summation according to multiparticie 
perturbation theory and by means of the Feynman diagram tech- 
nique is described. Calculation in the Feynman diagram technique 
is more clumsy, but it possesses better numerical accuracy and 
permits to sum accurately dominating classes of high-order dia- 
grams. Application of the methods is illustrates using cesium and 
thalium atoms. 16 refs.; 10 figs.; 5 tabs. 


24656 (IYaF-90-31) Electrohydrodynamic emitters of ion 
beams. Dudnikov, V.G.; Shabalin, A.L. AN SSSR, Novosibirsk 


64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 


(USSR). Inst. Yadernoj Fiziki. 1990. 30p. (In Russian). Order Num- 
ber DE91636293. Source: OST1; NTIS (US Sales Only); INIS 

Physical processes determining generation of ion beams with 
high emission current density in electrohydrodynamic emitters are 
considered. Electrohydrodynamic effects developing in ion emis- 
sion features and kinetics of ion interaction in beams with high 
density are discussed. Factors determining the size of the emission 
zone. emission stability at high and low currents, cluster genera- 
tion, increase of energy spread and decrease of brightness are 
analyzed. Problems on practical provision of stable EHD emitter 
functioning are considered. 94 refs.; 8 figs.; 1 tab. 


24657 (JINR-E-—4-89-665) Variational calculation of mesic 
molecule bound states with orbital momentum J=1 and spatial 
parity A=+1. Korobov, V.I.; Vinitsky, S.l. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1989. 3p. Order Number DE91636278. Source: OSTI: 
NTIS (US Sales Only); INIS 

Submitted to Phys. Lett., B. 

A variational calculation of the energy levels of six bound states 
of the mesic molecules of hydrogen isotopes with orbital momen- 
tum J=1 and spatial parity A=+1 has been carried out. About 900 
basis functions were used in the calculation. which ensured that 
the binding energies could be determined to within 0.002 eV. 6 
refs.; 2 tabs. 


24658 (JINR-R-1-89-156) Measurement of residual polar- 
ization of negative muons in gaseous deuterium at 10 atm 
pressure. Bin’ko, G.F. (Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR)): Grebenev, V.N.; Gurov, Yu.B. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems. 1989. 
8p. (in Russian). Order Number DE91636279. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Pis'ma Zh. Ehksp. Teor. Fiz. 

In the experiment with a gaseous target filled with deuterium at 
10 atm pressure the muon residual polarization has been mea- 
sured. The value of initial polarization (to the moment of du atom 
formation in the 1s-state) has been obtained: P ,,=(7.2+-2.1)%. This 
agrees with the theoretical predictions. 15 refs.; 5 figs.; 1 tab. 


24659 (JINR-R-2-89-271) On calculation of corrections of 
a? order to the Fermi energy of the hyperfine splitting for the 
ground state of muonium trom one-loop diagrams. Dvoeglazov, 
V.V. (Saratovskij Gosudarstvennyj Univ., Saratov (USSR)); 
Tyukhtyaev, Yu.N.; Faustov, R.N. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 6p. (in Rus- 
sian). Order Number DE91634151. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The present work deals with the problems of improving accuracy 
os the theoretical value of the muonium ground state hyperfine 
splitting. The use of the Logunov-Tavkhelidze quasipotential formal- 
ism gives the opportunity to calculate the correction without any 
expansion of the integrand in the mass-ratio parameter v = mV/M 
(m, M - masses of light and heavy particles). A simple way of 
separation of the a*E¢ contributions from the matrix elements cor- 
responding to the one-loop radiative corrections is proposed. As a 
result the logarithmic (in v) contributions to the muonium ground 
state hyperfine splitting in the a(Za)r* and Z*a(Za)i* orders are 
obtained from the one-loop diagrams. 19 rets.; 2 figs. 


24660 (JINR-R-4-89-311) Adiabatic hyperspherical repre- 
sentation in barycentric coordinates tor helium-like systems. 
Abrashkevich, A.G. (Uzhgorodskij Gosudarstvennyj Univ., Uzh- 
gorod (Ukrainian SSR)); Abrashkeich, D.G.; Vinitskij, S.1.; Puzynin, 
|.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation. 1989. 32p. (In Russian). Order 
Number DE91636264. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Phys., B. 

The hyperspherical adiabatic (HSA) representation is introduced 
in barycentric coordinates for helium-like systems in which isotopic 
and correlation effects are taken into account exactly. Different 
methods of forming the HSA basis are considered. The molecular 
classification of the HSA basis states is suggested, and examples 
of correlation diagrams are presented. The complete classification 
of doubly excited states of two-electron systems is given. Different 
classification schemes is compared. The convergence of the HSA 
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expansion is investigated numerically. The ground-state energy 
value of the negative hydrogen ion H™ Is calculated in the six- 
channel approximation within the accuracy of 10~° a.u. 36 refs.: 9 
figs.; 5 tabs 


24661 (JINR-R-4-89-425) Study of doubly excited states of 
H~- and He in the coupled-channel hypersperical adiabatic ap- 
proach. Abrashkevich. A.G. (Uzhgorodski) Gosudarstvennyj Univ.. 
Uzhgorod (Ukrainian SSR)); Abrashkevich, D.G.; Vinitskij. S.1.; 
Kaschiev, M.S.; Puzynin, |.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation. 
1989. 20p. (in Russian). Order Number DE91636265. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal J. Phys., B. 

Doubly excited states (DES) of H~ and He are investigated 
within the coupled-channel hyperspherical adiabatic (HSA) ap- 
proach. Influence of the angular and radial electron correlations on 
the rate of convergence of the values of the potential curves and 
matrix elements of radial coupling is studied numerically. The 
scheme based on molecular classification of the HSA basis states 
is used for the classification of DES. The results of the multichannel! 
calculations of 'S® and 'P° DES of H~ and He below the second 
threshold are presented. The obtained results are compared with 
other calculations and experiment. The region of applicability of the 
adiabatic approximation is discussed. 75 refs.; 10 tabs. 


24662 (JINR-R—4-89-561) Kinetics of the excited muonic 
hydrogen in the mixtures of hydrogen isotopes in helium. 
Bystritskij, V.M. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems); Kravtsov, A.V.; Popov, N.P. Joint Inst. 
tor Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 1ip. (in Russian). Order Number DE91634152. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Submitted to Zh. Ehksp. Teor. Fiz. 

De-excitation of the excited muonic hydrogen in the mixture of 
hydrogen isotopes and helium is considered. The method is pro- 
posed which allows one to determine the rates of the muon 
transfer from the excited muonic hydrogen to helium nuclei, as well 
as the probability of the direct muon atomic capture by nuclei of 
hydrogen isotopes. 20 refs.; 4 figs. 


24663 (JINR-R-11-89-515) Calculation of the bound state 
energy of mesic molecules with anomalous spatial parity in an 
adiabatic representation. Vinitskij, S.!.; Puzynin, |.V.; Smirnov, 
Yu.S. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation. 1989. 8p. (in Russian). Or- 
der Number DE91634150. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Calculation of the rotational states of mesic molecules with 
anomalous spatial parity €=-(-1)” and orbital momentum J=1 in an 
adiabatic representation is presented. A comparison with the results 
obtained before is given. The solution of the Sturm-Liouville prob- 
lem for radial system of equations was carried out by the MULTCH 
programm for ES-1061-computer. 10 rets.; 8 figs.; 2 tabs. 


24664 (LA-UR-91-1946) Computational modeling of the 
Trailmaster Procyon system. Greene, A.E.; Bowers, R.L.; 
Brownell, J.H.; Peterson, D.L.; Weiss, D.L.; Oona, H.; Goforth, 
J.H.: Rickel, D.G. Los Alamos National Lab., NM (USA). [1991]. 
23p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910640-15: 8. IEEE pulsed power con- 
ference, San Diego, CA (USA), 17-19 Jun 1991). Order Number 
DE91014765. Source: OSTI; NTIS; GPO Dep 

The goal of the Los Alamos Foil Implosion project (Trail-master) 
is the development of an intense source of soft x-rays for materials 
and fusion studies. The x-ray source in the Trailmaster project is a 
foil initiated z-pinch. The next system in the Trailmaster project is 
designed to deliver 15 MA of current to the imploding linear creat- 
ing approximately 1 MJ of soft x-ray radiation in a submicrosecond 
pulse. This system, designated Procyon, will consist of a Mark 9 
helical explosive generator, an explosively formed fuse (EFF) 
opening switch, detonator closing switches, a vacuum powerflow 
channel, a plasma flow switch (PFS), and the imploding foil load. 
In the present paper we will focus on the computational modeling 
of the overall Procyon system. This effort includes circuit and zero- 
dimensional point mass (slug) modeling, 1-D and 2-D radiation 
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MHD calculations and 3-D radiation transport and view factor mod- 
eling of the vacuum powerflow channel. 7 refs.. 10 figs 


24665 (LA-UR-91-2067) Muon-catalyzed fusion theory. 
Leon. M. Los Alamos National Lab.. NM (USA). [1991]. 25p. Spon- 
sored by USDOE. Washington. DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9105221—1: Future of muon physics, Hel- 
delberg (Germany. F.R.), 7-10 May 1991). Order Number 
DE91014599. Source: OSTI: NTIS; INIS: GPO Dep 

Some topics in muon-catalyzed fusion theory are discussed 
Resonant formation of ddj molecules appears to be well under- 
stood, with good agreement so far between theory and experiment. 
The situation for resonant dt formation is much less clear, be- 
cause of the more complicated kinetics, the apparent three-body 
eftect, and the evident need to treat thermalization and molecular 
formation together to compare theory and experiment. Recent the- 
oretical progress in pdy fusion by Friar et al. has resolved a 
serious discrepancy in the Wolfenstein-Gershtein effect, 1.e., the in- 
crease in pdy fusion yield with increased deuterium fraction. 44 
rets., 8 figs., 2 tabs 


24666 (LIYaF-1586) lon source of a mass-separator with 
accumulation and bunching of ions. Alkhazov, G.D.; Lukashin, 
K.V.; Panteleev, V.N.; Romanov, V.I. AN SSSR. Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1990. 18p. (In Russian). Order Num- 
ber DE91636294. Source: OSTI; NTIS (US Sales Only); INIS 

A new method providing accumulation in a surface-ionization ion 
source and time shaping (bunching) of extracted and tested with 
the mass separator of the IRIS facility. It is shown that in a rather 
wide range of time parameters of accumulation and bunching 
(Taccum=10~4s, tau bunch=10—®-10-%s) the average ion current of 
the ion source differs insignificantly from that in the continuous 
mode, the pulsed current of ions being dozens of times larger. The 
measurements were carried out for ionizers fabricated from retrac- 
tory metals niobium and tungsten. 4 refs.; 5 figs. 


24667 (NIFS—73) Stabilities of regular motion in the rele- 
tivistic standard map. Nomura, Y.; Ichikawa. Y.H.: Horton, W. 
National Inst. for Fusion Science, Nagoya (Japan). Feb 1991. 33p. 
Order Number DE91507965. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Analysis of the relativistic standard map is one of the important 
problems to understand nonlinear interaction between waves and 
charged particles in the relativistic dynamics. In the relativistic stan- 
dard map, in general, chaotic motion is strongly suppressed and 
regular motion such as periodic orbit plays dominant roles in the 
phase space. Location of periodic points is predicted by use of 
symmetry lines of the map. Local stability of periodic points is 
investigated by introducing the residue of the orbit which character- 
izes the eigenvalue of the area-preserving map. It is tound that the 
exchange of stable and unstable points takes place at some value 
of the relativistic parameter. Special behavior of the residue of the 
Poincare-Birkhoff period-4 points are also examined and related bi- 
furcations are clarified. (author). 


24668 (PNL-SA-18840) Hyperfine spectroscopy of ®'Kr 
and ®Kr. Cannon, B.D. Pacific Northwest Lab., Richland, WA 
(USA). Nov 1990. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC06-76RL01830. (CONF-910595—10: 
CLEO '91: conference on lasers and electro-optics. Baltimore, MD 
(USA), 12-17 May 1991). Order Number DE91012869. Source: 
OST!; NTIS; GPO Dep. 

Hyperfine constants and isotope shifts for ®'Kr and kr 
measured by saturation spectroscopy and two-color two-photon ex- 
citation will be reported and discussed. 1 fig., 1 tab. 


24669 (RAL—90-098) Muonium substituted molecules. Cox, 
S.F.J. Rutherford Appleton Lab., Chilton (UK). Dec 1990. 17p. 
(CONF-9005273-: International workshop on exotic atoms in con- 
densed matter, Erice (Italy), 19-25 May 1990). Order Number 
DE91624153. Source: OSTI; NTIS (US Sales Only); INIS. 

The manner in which Muon Spin Rotation and Level Crossing 
Resonance are used to characterise muonium substituted organic 
radicals is described, and illustrated with spectra for the ethy! radi- 
cal and related species. Comparison with electron spin resonance 
data for the unsubstituted radicals reveals significant structural and 





hyperfine isotope effects which can be traced to the effects of zero 
point motion. The first comparable results for a diamagnetic 
species, exhibiting a quadrupole isotope effect by comparison with 
conventional nuclear quadrupole resonance data, are presented 
and discussed. (author). 


24670 (SAND-91-0197C) Numerical and analytical analysis 
of thin laser-driven flyer plates. Farnsworth, A.V. Jr.; Lawrence, 
R.J. Sandia National Labs., Albuquerque, NM (USA). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9107105-28: 1991 American Physical 
Society (APS) conference on shock compression of condensed 
matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order Number 
DE91013748. Source: OSTI; NTIS; GPO Dep. 

When a short high-intensity laser pulse is transmitted through a 
small diameter optical fiber onto a thin metallic foil placed on the 
fiber end, the inner surface of the foil is explosively vaporized and 
the bulk of the flyer material is driven off at high velocities. Experi- 
ments have been performed, in which the foil velocity has been 
monitored with time, for a variety of energies, pulse lengths, and 
fiber diameters. We have compared the data with results of both 
analytical and computational investigations. The two-dimensional 
radiation hydrodynamics code, LASNEX, has been used to provide 
detailed predictions of the acceleration histories, taking into ac- 
count the reflection, deposition, and re-radiation processes in the 
driving plasma. Careful comparison with data has increased our 
understanding of the governing processes. The late-time velocity of 
the flyer has been studied using a simple model employing global 
conservation of mass, momentum and energy in conjunction with 
the well-known Gurney theory for explosively driven flyer plates. 
Together, these techniques have allowed quite complete under- 
standing of the phenomena, and it has been possible to match most 
of the features seen in the expanding body of experimental data. 
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24671 (DOE/ER/14043-2) Numerical and physical model 
ling of bubbly flow phenomena: Progress report, April 1, 
1990-March 31, 1991. Prosperetti, A. Johns Hopkins Univ., 
Baltimore, MD (USA). Apr 1991. 4p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-89ER14043. Order Number 
DE91013646. Source: OSTI; NTIS; GPO Dep. 

The work carried out in the period 4/1/90 — 3/31/91 has primarily 
been concerned with two problems related to the direct numerical 
simulation of the motion of spheres or bubbles in a liquid. The first 
problem is the calculation of the coefficients of added mass and 
drag for randomly placed bubble subject to an imposed oscillatory 
flow. The principal finding of this work has been the remarkable 
insensitivity of these coefficients to details of the flow and the sur- 
prisingly good performance of simple estimates already available in 
the literature. The second aspect of the work has been the devel- 
opment of a mathematical and numerical approach to the 
simulation of the transport of spheres by a liquid flow. Thirdly, we 
have implemented numerically a two-phase flow model based on 
averaged equations that will be used for comparisons with the di- 
rect numerical simulation results. 


24672 (DOE/ER/25053—4) A comparison of the potential 
and the Euler formulations of the equations of motion for tran- 
sonic flow. McGrattan, K. New York Univ., NY (USA). Courant 
Inst. of Mathematical Sciences. May 1991. 100p. Sponsored by 
Department of Defense, Washington, DC (USA); USDOE, Wash- 
ington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract FG02-88ER25053. Grant DMS- 
900024P;Grant DMS-8922805;Grant AFOSR-91-0042. Order 
Number DE91014731. Source: OSTI; NTIS; GPO Dep. 

This report discusses the following topics: models of transonic 
flow; the BGKM computer code; wave drag and the entropy in- 
equality; supercritical airfoil computations; and vortex dynamics. 


24673 (DOE/ER/45131-9) The physics of pattern formation 
at liquid interfaces: Progress report, June 1, 1990-May 31, 
1991. Maher, J.V. Pittsburgh Univ., PA (USA). Dept. of Physics 
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and Astronomy. Jun 1991. 13p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG02-84ER45131. Order Number 
DE91014529. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following physics of liquid interfaces: 
pattern formation; perturbing Saffman-Taylor flow with a small gap- 
gradient; scaling of radial patterns in a viscoelastic solution; 
dynamic surface tension at an interface between miscible liquids; 
and random systems. (LSP) 


24674 (DOE/ET/53088-410-Rev.) Point vortex description 
of drift wave vortices: Dynamics and transport: Revised. 
Kono, M. (Kyushu Univ., Kasuga, Fukuoka (Japan). Research Inst. 
for Applied Mechanics); Horton, W. Texas Univ., Austin, TX (USA). 
Inst. for Fusion Studies. May 1991. 26p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-80ET53088. (IFSR- 
410-Rev.). Order Number DE91014363. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Point-vortex description for drift wave vortices is formulated 
based on the Hasegawa-Mima equation to study elementary 
processes for the interactions of vortices as well as statistical prop- 
erties like vortex diffusion. Dynamical properties of drift wave 
vortices known by numerical experiments are recovered. Further- 
more a vortex diffusion model discussed by Horton based on 
numerical simulations is shown to be analytically obtained. A 
variety of phenomena arising from the short-range nature of the in- 
teraction force of point vortices are suggested. 12 refs., 10 figs. 


24675 (FE+1974) Bose-condensation in liquid helium un- 
der pressure. Puchkov, A.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst. 1989. 10p. (In Russian). Order Number 
DE91634504. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of experimental investigations into Bose-condensate 
density (relative quantity of atoms with the pulse equal to zero) in 
liquid helium under pressure performed using neutron technique 
are discussed. Data testifying to the Bose-condensate absence in 
liquid helium at T = 1.82 K and 25.5 bar pressure, i.e. under such 
conditions when the superfiuid component density is equal to zero 
(lambda point) are obtained using a time-of-flight spectrometer. A 
phenomenologic approach well-known in investigations into Bose- 
condensate temperature dependence is used when processing the 
neutron spectra. 25 refs.; 2 figs.; 1 tab. 


24676 (LA-UR-91-1716) Moving finite elements: A continu- 
ously adaptive method for computational fluid dynamics. 
Glasser, A.H. (Los Alamos National Lab., NM (USA)); Miller, K.; 
Carlson, N. Los Alamos National Lab., NM (USA). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9105202-3: Power supercomputer users 
meeting, Gaithersburg, MD (USA), 21-22 May 1991). Order Num- 
ber DE91013391. Source: OSTI; NTIS; GPO Dep. 

Moving Finite Elements (MFE), a recently developed method for 
computational fluid dynamics, promises major advances in the abil- 
ity of computers to model the complex behavior of liquids, gases, 
and plasmas. Applications of computational fluid dynamics occur in 
a wide range of scientifically and technologically important fields. 
Examples include meteorology, oceanography, global climate mod- 
eling, magnetic and inertial fusion energy research, semiconductor 
fabrication, biophysics, automobile and aircraft design, industrial 
fluid processing, chemical engineering, and combustion research. 
The improvements made possible by the new method could thus 
have substantial economic impact. This paper describes the math- 
ematical formulation and illustrates its use. 


24677 (LA-UR-91-1993) Shock acceleration with turbu- 
lence minimization. Hoffman, N.M. Los Alamos National Lab., NM 
(USA). [1991]. 20p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-9106222—1: Work- 
shop on physics of compressible, turbulent mixing, Royaumont 
(France), 17-19 Jun 1991). Order Number DE91014741. Source: 
OSTI; NTIS; GPO Dep. 

We investigate whether there is an optimum way to accelerate 
an interface so as to minimize the generation of turbulence at the 
interface, using a “k-e" simplification of a one-point turbulence 
model. The problem is to use a finite number of shock waves to 
bring an interface, initially at rest, to a final velocity V after it has 
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traveled a distance x. We restrict attention to the case of two 
shock waves, and treat the problem in three phases. The first 
phase is the initialization of turbulence at the discontinuous 
interface by the first shock wave, seeded by a spectrum of pertur- 
bations on the interface. This sets the initial conditions for the 
second phase, which is the transport of turbulence and growth of 
the interface’s thickness during the period between shocks. The 
third phase is the arrival at the interface of the next shock wave, 
generating turbulence from finite density self-correlation, density- 
velocity correlation, and turbulence kinetic energy. We assume 
dissipation of turbulence is negligible, and use a configurational ap- 
proximation for the density self-correlation, rather than solving an 
evolution equation for this quantity. We derive an expression for 
the total turbulence energy after the passage of the second shock 
wave, as a function of the two variables V, (the interface velocity 
after the passage of the first shock) and tp (the time of arrival of 
the second shock), parametric in the final velocity V, a scale S 
characterizing the initial perturbation, and the Atwood number A. 
We find that in the high-Atwood-number, small-perturbation-scale 
limit, the turbulence energy is maximized if the first shock is some- 
what weaker than the second. For accelerations in which 60% or 
more of the final velocity V is acquired in the first shock, the turbu- 
lence energy is less than half what it is when only 25% of the final 
velocity is acquired in the first shock. 4 refs., 7 figs. 


24678 (LBL-30497) On accurate determination of contact 
angle. Concus, P. (Stanford Univ., CA (USA). Dept. of Mathemat- 
ics); Finn, R. Lawrence Berkeley Lab., CA (USA). May 1991. 11p. 
Sponsored by USDOE, Washington, DC (USA); National Aeronau- 
tics and Space Administration, Washington, DC (USA); National 
Science Foundation, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Contract NAG3-1143;Contract DMS89-2831. 
(CONF-9109167—1: International Union of Theoretical and Applied 
Mechanics (IUTAM) symposium on microgravity fluid mechanics, 
Bremen (Germany, F.R.), 2-6 Sep 1991). Order Number 
DE91013849. Source: OSTI; NTIS; GPO Dep. 

Methods are proposed that exploit a microgravity environment to 
obtain highly accurate measurement of contact angle. These meth- 
ods, which are based on our earlier mathematical results, do not 
require detailed measurement of a liquid free-surface, as they in- 
corporate discontinuous or nearly-discontinuous behavior of the 
liquid bulk in certain container geometries. Physical testing is 
planned in the forthcoming IML-2 space flight and in related 
preparatory ground-based experiments. 5 refs., 8 figs. 


24679 (SAND-91-0146C) Hypervelocity impact jet forma- 
tion. Ang, J.A. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-9107105-36: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (United States), 17-20 Jul 1991). 
Order Number DE91014651. Source: OSTI; NTIS; GPO Dep. 

The hypervelocity impact of a particle on a surface generates a 
jet of shocked material which is thrown from the impact site. A sim- 
ple analytic model has been developed to obtain expressions for 
the evolution of this jet of ejecta. The analysis is based on applying 
the conservation equations of mass and momentum to the problem 
of a normal impact of a sphere against a semi-infinite flat target. 
Expressions are developed for the evolution of the jet velocity, jet 
release point and the locus of points which describe the ejecta en- 
velope. These analytical ejecta profiles are compared with high 
speed photographs of impact jet formation. 6 refs., 7 figs. 


24680 (SAND-91-0350) ZEPHYR3D: A finite difference 
computer program for three-dimensional, transient incom- 
pressible flow problems. Schutt, J.A. Sandia National Labs.., 
Albuquerque, NM (USA). May 1991. 104p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91014331. Source: OSTI; NTIS; GPO Dep. 

This report describes the finite difference computer code 
ZEPHYRSD, which is designed to solve three-dimensional, tran- 
sient incompressible flow problems. ZEPHYR3D includes an 
energy equation that allows coupled thermal/fluid problems to be 
solved with the limits of the Boussinesq approximation. It also 
includes an implementation of the Smagorinsky subgrid scale tur- 
bulence model, which allows ZEPHYR3D to perform large eddy 
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simulation of turbulent flows. This report includes the mathematical 

and numerical basis for ZEPHYR3D, a user's guide, and several 

example/benchmark problems. These problems include flow over a 

backward-facing step, free convection in an enclosure, and the col- 

lapse of a mixed region in a stratified environment. 22 refs., 32 
“Tigs., 2 tabs. 


24681 (SAND-91-1145C) ALE shock calculations using a 
stabilized serendipity rezoning scheme. Budge, K.G. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-9107105—18: 1991 American Physical Society (APS) con- 
ference on shock compression of condensed matter, Williamsburg, 
VA (USA), 17-20 Jul 1991). Order Number DE91013507. Source: 
OSTI; NTIS; GPO Dep. 

A rezone stencil for ALE shock calculations has been developed 
based on a stabilized variant of the serendipity element. This re- 
zone stencil is compared to the Winslow rezone stencil. Unlike the 
Winslow stencil, which equalizes element volumes as well as node 
angles, the serendipity stencil equalizes node angles only. This may 
be advantageous for calculations involving strong density gradients 
such as those associated with shock compression. 5 refs., 5 figs. 


24682 (UCRL-JC—105843) Shockwave considerations for 
sub-grid closure modeling in turbulent large eddy simulations. 
Buckingham, A.C. Lawrence Livermore National Lab., CA (USA). 
[1991]. 21p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-910720—1: 7. international con- 
ference on numerical methods in laminar and turbulent flow, 
Stanford, CA (USA), 15-19 Jul 1991). Order Number DE91015142. 
Source: OSTI; NTIS; GPO Dep. 

This work continues the development of sub-grid closure proce- 
dures tailored specifically for large eddy simulations (LES) in 
strongly compressible turbulent flow. A time-explicit finite difference 
calculation is used to simulate the resolvable large scale features. 
The influence of the non-resolvable sub-grid scales on the large, 
computable scale range are modeled through application of a grid 
scale dependent, nonlinear eddy viscosity of the classical 
Smagorinsky form, 14,” = (CsA)*S, but modified for dynamic vis- 
coelasticity. Here S is the locally evaluated resolvable scale 
magnitude of the mean strain rate tensor, 4 is a grid length scale, 
and C, is the appropriate Smagorinsky constant. Extended for sim- 
ulating dynamic viscoelasticity, the sub-grid model mimics the 
well-established (and physically substantial) viscoelastic response 
of a turbulent field to the influence of an imbedded, interacting 
shock wave. The model viscoelastic parameters are developed 
separately from statistical realizations obtained independently from 
stochastic numerical simulations of shock-turbulence interactions. 
12 refs., 8 figs. 
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24683 (SSCL-393) Video teleconferencing review for 
support of high energy physics activities. Chartrand, G. Super- 
conducting Super Collider Lab., Dallas, TX (USA). 13 Mar 1991. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-89ER40486. (CONF-910373-12: Conference on computing 
in high energy physics, Tsukuba (Japan), 11-15 Mar 1991). Order 
Number DE91013399. Source: OSTI; NTIS; INIS; GPO Dep. 
Although video teleconferencing systems have been available for 
many years, their cost has been considered prohibitive for both the 
actual teleconferencing equipment and for the communications cir- 
cuits associated with their use. New technology has significantly 
reduced these costs making video teleconferencing a practical 
means of communication for the first time, and creating a new way 
in which HEP personnel can work and interact electronically. The 
recent rapid evolution in video teleconferencing technology has 
been driven primarily by advances in microprocessor and DSP 
components. Advanced systems available today provide significant 
performance improvements in the “frames delivered per-unit-per- 
time” over systems designed just a few years ago. This improved 
performance and reduced costs for communications bandwidth are 
the most important factors creating the potential for widespread 





use of video teleconferencing within the HEP community. The HEP 
community has made extensive use of electronic communication in 
the form of computer networking for over a decade. Within the last 
year, a limited video teleconferencing capability was established in 
the form of a pilot project linking LNL, FNAL, and SSCL. The pilot 
project demonstrated that video teleconferencing can, in certain cir- 
cumstances, be a viable alternative to travel. Due to the growing 
size and dispersion of experimental collaborations, video telecon- 
ferencing will almost certainly become a necessity in the conduct 
and management of large projects and programs in HEP. 
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24684 (ANL-HEP-CP-91-47) Status of np spin-dependent 
total cross sections and spin-spin correlation parameters. 
Beddo, M.E.; Bhatia, T.S.; Burleson, G.; Carlson, V.; Damjanovich, 
R.; Devereaux, M.; Ditzler, W.R.; Faucett, J.A.; Fontenla, C.A.; Gar- 
diner, S.; Garnett, R.; Glass, G.; Grosnick, D.P.; Hiebert, J.C.; Hill, 
D.; Hoftiezer, J.; Jarmer, J.J.; Jeppesen, R.H.;.Argonne National 
Lab., IL (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38 ;AS05-76ER04449 
;AS04-76ER03591 ;FG05-88ER40399 ;FG04-88ER40403. (CONF- 
9105106-6: 4. conference on the intersections between particle 
and nuclear physics, Tucson, AZ (USA), 23-29 May 1991). Order 
Number DE91013854. Source: OSTI; NTIS; INIS; GPO Dep. 

New measurements of Ac,(np), Cy.(np), Cs. (np), and Cgg(np) 
will add over 200 new data points to the world’s np database. A 
combination of almost final and final results, the first in the neutron 
beam kinetic energy range 484—788 MeV, are presented for an ex- 
tended c.m. angular region. The Ac,(np) data are consistent with 
that from PSI (below 500 MeV) and Saclay (above 800 MeV). 9 
refs., 2 figs. 


24685 (CERN-90-10(v.2)) Large hadron collider workshop. 
Proceedings. Vol. 2. Jariskog, G.; Rein, D. (eds.). European Or- 
ganization for Nuclear Research, Geneva (Switzerland); European 
Committee for Future Accelerators. 3 Dec 1990. 1307p. (CONF- 
9010291—: Large Hadron Collider (LHC) workshop: physics and 
instrumentation, Aachen (Germany, F.R.), 4-9 Oct 1990; ECFA-90- 
133(v.2).). Order Number DE91634595. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of the LHC workshop at Aachen was to discuss the ‘dis- 
covery potential’ of a high-luminosity hadron collider (the Large 
Hadron Collider) and to define the requirements of the detectors. 
Of central interest was whether a Higgs particle with mass below 1 
TeV could be seen using detectors potentially available within a 
few years from now. Other topics included supersymmetry, heavy 
quarks, excited gauge bosons, and exotica in proton-proton colli- 
sions, as well as physics to be observed in electron-proton and 
heavy-ion collisions. A large part of the workshop was devoted to 
the discussion of instrumental and detector concepts, including 
simulation, signal processing, data acquisition, tracking, calorime- 
try, lepton identification and radiation hardness. The workshop 
began with parallel sessions of working groups on physics and in- 
strumentation and continued, in the second half, with plenary talks 
giving overviews of the LHC project and the SSC, RHIC, and 
HERA programmes, summaries of the working groups, presenta- 
tions from industry, and conclusions. Vol.1 of these proceedings 
contains the papers presented at the plenary sessions, Vol.2 the 
individual contributions to the physics sessions, and Vol.3 those to 
the instrumentation sessions. (orig.). 


24686 (DESY-91-022) Recent Crystal Ball results on reso- 
nance formation in photon-photon collisions. Karch, K.H. 
Crystal Ball Collaboration. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.). Apr 1991. 8p. (CONF- 
9103119-: Moriond meeting on high energy hadronic interactions, 
Les Arcs (France), 17-23 Mar 1991). Order Number DE91507526. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Crystal Ball detector has been used to analyse the forma- 
tion of resonances in photon-photon collisions. The 22 (1670) 
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resonance has been observed in the 37° final state, as well as the 
eta’ (958) and X (1900) resonances in the etax°r° final state. The 
X (1900) decay distributions are consistent with the assumption 
that it is the JP° = 2-* etap meson. Preliminary analyses of the 8, 
10 and 12+ final states are presented. The tensor meson f2 (1270) 
is the most prominent structure in the energy dependence of the 
total cross section o (yy -> °°), but close investigation of the 
differential cross section indicates the presence of a sizeable S 
wave contribution. This observation is consistent with a broad 
scalar meson fo (1250), degenerate in mass with the fo. Indications 
for the fy (975) mesons have been found, too. (orig.). 


24687 (DESY-FCE-91-01) Experimental study of the reac- 
tion +7->7*x~— with the detector CELLO. Harjes, J. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, F.R.); Ham- 
burg Univ. (Germany, F.R.). Fachbereich 12 - Physik. Mar 1991. 
200p. (In German). Order Number DE91500380. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This thesis describes an experimental analysis of the reaction 
77->7*x~— with invariant masses in the range between 0.75 GeV/ 
c* and 2.0 GeV/c*. The total and differential cross-sections are 
obtained through a sophisticated particle-identification method de- 
veloped especially for particles with small momenta. The results 
are displayed numerically, in tables, as well as graphically. The ac- 
curacy of several models is tested by chi*-fits to the data. In 
contrast to the standard analysis of the spectrum by coherent addi- 
tion of Born-term - and Breit-Wigner amplitudes, the more 
elaborate analysis presented here also fulfills the basic requirement 
of unitarity. A model independent as well as a model dependent 
partial-wave-analysis is applied to select possible scalar contribu- 
tions to the total cross-section. A resonance like spectrum is found 
and compared to the result of the same analysis applied to pub- 
lished MARK-II data. A simultaneous fit to the cross-section of the 
neutral decay mode +7->7°x°, measured by Crystal Ball, supports 
the pure isospin-0 - character of the scalar spectrum. In addition to 
the determination of the partial width T.,.. of the tensor meson 
f2(1270), the cross-section above an invariant mass of 1.5 GeV/c? 
is compared to the QCD-prediction of Brodsky and Lepage. Possi- 
ble contributions of the mesons: f'2(1525), AX/f2(1565), f9(1590), 
@/f2(1720) and f2(1810) are obtained as 95% c.l. upper' limits of 
their partial widths. (orig.). 


24688 (FNAL/C—91/137-E) QCD tests at CDF. Giannetti, P. 
(Istituto Nazionale di Fisica Nucleare, Pisa (Italy)). The CDF Col- 
laboration. Fermi National Accelerator Lab., Batavia, IL (USA). May 
1991. 20p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH03000. (CONF-9103173-3: Rencontres de 
physiques de la Valle d’Aosta, La Thuile (Italy), 4-9 Mar 1991). Or- 
der Number DE91014079. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent analysis of jet data taken at the Fermilab Tevatron Col- 
lider at ./S = 1.8 Tev are presented. Inclusive jet, dijet, triet and 
direct photon measurements are compared to QCD parton level 
calculations, at orders as° or as*. The large total transverse en- 
ergy events are well described by the Herwig shower Montecarlo. 
19 refs., 20 figs., 1 tab. 


24689 (GSI-91-20(prepr.)) Limits for two-photon and e*e- 
decay widths of positron-electron scattering resonances for 
/s=1.78 to 1.92 MeV. Widmann, E. (Stuttgart Univ. (Germany, 
F.R.). Inst. fuer Theoretische und Angewandte Physik); Bauer, W.; 
Major, J.; Connell, S.; Maier, K.; Stoll, H.; Seeger, A.; Bosch, F. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.). Apr 1991. 30p. Order Number DE91507532. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Motivated by the observation of energy- and momentum- 
correlated e*e- pairs in heavy-ion collisions, a search for 
resonances in e*e~ scattering at the corresponding energies has 
been made. The e*e~ decay channel is analyzed in a time window 
from proportional to 10-'> s to proportional to 10-"' s with a 
set-up optimized for low-background detection of delayed e*e~ de- 
cays. The two-photon decay channel of a hypothetical resonance 
is investigated by measuring the two-photon annihilation-in-flight 
excitation function. New upper limits for the partial ete decay 
width Tsub(eanti e) of a few MeV are derived for total centre-of- 
mass energies ,/s between 1.78 and 1.92 MeV, taking into 
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account the dilepton as well as the two-photon decay of a neutral 
resonance. (orig.). 


24690 (GSI-91-21(prepr.)) Experimental exclusion of neu- 
tral resonances in Bhabha scattering at MeV energies. Tsertos, 
H. (Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.)); Kienle, P.; Judge, S.M.; Schreckenbach, K. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.). Apr 1991. 14p. Order Number DE91507533. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using an active-shadow technique and a monoenergetic e* 
beam at the high-flux reactor of ILL, we pursued the search for 
long-lived (> 5x10-'® s) neutral resonances which could be 
formed in e+e scattering around an invariant mass of 1.8 MeV/c?. 
With a significantly improved experimental sensitivity we found no 
evidence for such a narrow resonance decaying into ete~ pairs. 
From our whole investigations, the model-independent stringent 
lower limits (95% CL) of 5x10-'' s and 1x10~-'° s can be set on 
the lifetime of hypothetical J = 0 and J = 1 resonances, respec- 
tively. Our conclusive results rule out theoretical proposals that 
involve neutral particles or ete~ bound states in this mass range, 
as an explanation of the e*e- lines observed at GSI. (orig.). 


24691 (IFVE-ONF-90-43) Procedure of experimental result 
processing on measurements of cumulative protons cross 
sections. Antipov, Yu.M. (Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Bezzubov, V.A.; Denisov, D.S.; Eroshin, 
O.V.; Kartasheva, V.G.; Mandrichenko, |.V.; Kulinich, P.A.; Lejtner, 
R.; Nozdrin, A.Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1990. 15p. (in Russian). Order Number DE91637246. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The procedure of inclusive proton spectra reconstruction is 40 
GeV/c 2~(K~,p-bar)A-interactions is analyzed. The spectrometer 
detected energy range of cumulative is 0.1-0.3 GeV. Protons have 
been identified and their kinetic energy has been determined by 
the time-of-flight and energy measurements in the scintillation 
calorimeter. The spectrometer energy resolution is weakly depen- 
dent on the energy and is o+/T = 3%. Systematic correlations for 
the cross-section values and measurement accuracy of proton 
spectra are discussed. 19 refs.; 10 figs.; 2 tabs. 


24692 (IFVE-ONF-—90-51) Inclusive cross sections of cumu- 
lative proton production in 7—(K~, p-bar)A interactions at 40 
GeV/c. Antipov, Yu.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij); Batarin, V.A.; Bezzubov, V.A. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). 
Inst. Fiziki Vysokikh Ehnergij. 1990. 18p. (In Russian). Order Num- 
ber DE91637247. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Inclusive cross sections of cumulative proton production in 
a—(K~-, p-bar)Be, Al, Cu, Pb interactions at 40 GeV/c are pre- 
sented. Protons have been detected in the angular range of 
150-165 deg and kinetic energy region of 0.1-0.3 GeV. The 
invariant cross section ratios for various types of particles are inde- 
pendent of the values of kinetic energy and of a nuclear type. The 
A-dependence of the cross section slope parameter for A > 27 is 
smaller than ~ 2%. The increase of ratios f,(A)/f,(Be) at the val- 
ues of the cumulative number x.>2 suggests various formation 
probabilities for the objects with masses larger than two nucleon 
masses in light and heavy nuclei. 26 refs.; 16 figs.; 5 tabs. 


24693 (IFVE-ONF—90-94) Study on the interference correla- 
tion of identical particles in neutrino-nucleus interactions. 
Ammosov, V.V. (and others); Ivanilov, A.A.; Ivanov, P.V. Gosu- 
darstvenny| Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 10p. (in 
Russian). Order Number DE91637248. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experimental results on the study of the interference correlation 
effect for identical particles produced in neutrino-nucleus interac- 
tions are presented. The experiment has been performed with the 
SKAT bubble chamber. The radius of the 1~-meson emission re- 
gion is found to be about 1 Fm. For the first time the behaviour of 
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the two-proton interference correlation function was studied in 
lepton-nucleus experiments. 32 refs.; 3 figs. 


24694 (IFVE-ONF-90-97) Search for direct production of 
neutrinos in the pA interactions at 70 GeV energy by means of 
SCAT bubble chamber. Ammosov, V.V. (Gosudarstvennyj Komitet 
po lspol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). 
Inst. Fiziki Vysokikh Ehnergij); Belikov, S.V.; Bugorskij, A.P. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 10p. (In 
Russian). Order Number DE91637226. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Yad. Fiz. 

A prompt neutrino production in 70 GeV proton interaction with 
iron nuclei has been searched for in a new experiment on total 
proton beam absorption at the Serpukhov accelerator. SCAT bub- 
ble chamber, filled with bromine freon, was used as the detector. 
The upper limit for the charmed particle production cross section 
has been obtained. 17 refs.; 7 figs.; 2 tabs. 


24695 (IFVE-ONF-90-150) On description of charged parti- 
cle multiplicity distributions in ete~ collisions by the modified 
negative binomial distribution. Chikilev, O.G.; Shlyapnikov, P.V. 
Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 5p. 
(in Russian). Order Number DE91637238. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Pis'ma Zh. Ehksp. Teor. Fiz. 

Modified negative binomial distribution following from the theory 
of branching processes describes the experimental distributions of 
the charged particles in e*e~ collisions, including new data from 
the Tristan and LEP colliders. At high energies, only one parameter 
of this distribution, directly related to the mean multiplicity, depends 
on energy. 12 refs.; 2 figs.; 2 tabs. 


24696 (IFVE-ONF-90-167) Search for dibaryon resonances 
in processes with cumulative protons emission in ~~ Be inter- 
actions at 40 GeV/c. Antipov, Yu.M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). inst. 
Fiziki Vysokikh Ehnergij); Batarin, V.A.; Bezzubov, V.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 20p. (In 
Russian). Order Number DE91637245. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Yad. Fiz. 

The results on search of dibaryon resonances in processes with 
cumulative protons in «Be interactions at 40 GeV/c are pre- 
sented. The upper limit of 10.7-20.3 ub for the cross section of 
dibaryon resonance production with decaying into two protons in 
mass interval 2.5-4.1 GeV/c? is obtained. 8 refs.; 9 figs.; 3 tabs. 


24697 (ITEF-142-89) Search for exotic baryon resonances 
with strangeness at P=4.23 GeV/c. Drutskoj, A.G.; Kiselevich, 
|.L.; Mikhajlichenko, V.I.; Nikitin, S.Ya.; Trebukhovskij, Yu.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki. 
1989. 13p. (In Russian). Order Number DE91634596. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results of search of exotic strange baryon resonances produced 
due to baryon exchange in x*p -> AK°x*x* reaction at primary 
beam momentum P=4.23 GeV/c are presented. Ar*x* system 
mass spectra substantially differ from background distributions, 
plotted taking into account reaction with production of K**(890), 
K**(1430) and =**(1385) resonances. In mass spectra of events, 
satisfying cos@, > 0.6 and cos@,o <-0.6 conditions and lying be- 
jond K**(890), K**(1430) resonances production regions maxima 
at 1690 and 2210 MeV/c* mass values, testifying to possible avail- 
ability of exotic strange baryons are observed. Data on cross 
sections of reaction channels with K**(890), K**(1430) and 
<=**(1385) production are presented. 18 refs.; 8 figs.; 1 tab. 


24698 


(JINR—1-89-28) Difterence of nonannihilation p-barp 
interactions at 22.4 GeV/c trom pp interactions at close en- 
ergy. Batyunya, B.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy); Gramenitskij, |.M.; Lednicky, R.; Ku- 
ratashvili, G.O.; Topuriya, T.P.; Rud’, V.l. Joint Inst. for Nuclear 





Research, Dubna (USSR). Lab. of High Energy. 1989. 15p. (in 
Russian). Order Number DE91634602. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Nucl. Phys. and to the Conference Experiments 
and Methodics at High Energies, Bechyne, Czechoslovakia. 

The longitudinal and transverse momentum distributions of 
protons and 7+—mesons, produced and pp interactions at close en- 
ergy (22-24 GeV), are compared. The existence of a difference 
between these (P<1.2 GeV/c in laboratory system) and for mesons 
accompaying them, is shown. The observed difference increases 
with increasing the multiplicity of charged particles. For ~* mesons 
it increases with decreasing the momentum of accompaying pro- 
tons. These effects do not practically exist for *— mesons. 11 refs.; 
11 figs.; 2 tabs. 


24699 (JINR-D—1-89-614) Experiment for the measurement 
of CP-violation in B decays. Aleev, A.N. (and others); Aref'ev, 
V.A.; Balandin, V.P. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 12p. Order Number 
DE91634586. Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment based on a new approach to the measurement of 
CP-violation in By° decays is proposed. Such an experiment does 
not require a vertex detector and can be carried out in high inten- 
sity extracted proton beams of SPS (CERN), TEV 2 (FNAL) or 
UNK (Serpukhov). The expected precesion in measuring asymme- 
try between B,° and B-barg® decays into K° and J/PSI is better 
than 2 per cent in the experiment carried out in a 3000 GeV proton 
beam. This is more precise than one can expect from a traditional 
experimental approach. Such a precision allows one of the most 
stringent tests of the Standard Model to be realized in a straightfor- 
ward manner. 19 refs.; 5 figs.; 3 tabs. 


24700 (JINR-D—1-89-642) Search for narrow baryonium 
with hidden strangeness. Aleev, A.N. (and others); Aref'ev, V.A.; 
Balandin, V.P. BIS-2 collaboration. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy. 1989. 9p. Order 
Number DE91637249. Source: OST]; NTIS (US Sales Only); INIS. 

Submitted to Zeitschrift fur Phys.C. 

A nonstrange baryonium decaying into strange particles was 
searched for with the BIS-2 spectrometer in a neutron beam with 
40 GeV/c mean momentum at the Serpukhov accelerator. In the 
invariant mass spectra of the final states A+p-bar+K*(1—*), 
A-bar+p+K~+(PI-*) and K®+p+p-bar+K—" narrow peaks are ob- 
served at near the same masses. 14 refs.; 3 figs.; 1 tab. 


24701 (JINR-D—1-89-701) Observation of <=, charmed 
baryons in neutron-proton interactions at the Serpukhov ac- 
celerator. Aleev, A.N. (and others); Arefiev, V.A.; Balandin, V.P. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High En- 
ergy. 1989. 9p. (In Russian). Order Number DE91634597. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Zeitschrift fur Physic C. 

We have observed charmed baryons =,** and Xp° in neutron- 
proton interactions at mean energy ,/=10.5 GeV in an experiment 
pertormed on the BIS-2 spectrometer at the Serpukhov accelerator. 
The charmed baryons were detected by their decays Ip**/Z)°- 
>Apv*— and Ao->pK~v*. The mass difference between Xp and Ap 
was measured. 10 refs.; 6 figs. 


24702 (JINR-E-1-89-486) Resonance pattern of low mass 
muon pairs produced in 38-GeV/c ~~C interactions. Bannikov, 
A.V. (Joint Inst. for Nuclear Research, Dubna (USSR)); Bohm, J.; 
Choe Song Hek. RISK collaboration. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1989. 14p. 
Order Number DE91634598. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We report the first results of experiment SERP-E-151 which ex- 
amined the production of muon pairs at low mass (My, <Mj pri) 
and low transverse momentum (P,<1.5 GeV/c) in the reaction 
x~C->yu*p-+X. The measurements were carried out with a 
5-meter streamer chamber with carbon targets and lead glass con- 
verters allowing the observation of the entire events. An analysed 
sample, consisting of ~5000 reconstructed interactions with ~3300 
detected -+’s, exceeds by an order of magnitude the statistics of 
other experiments detecting lepton pairs together with accompany- 
ing +'s. The direct observation of decays of resonances eta->yup + 
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and eta’->yupy in the uuy-mass spectrum and rho->yp and eta- 
> in the zu-mass spectrum allows the conclusion that the known 
resonances represent the dominant source (98+-7+-10)% of low 
mass dimuons (0.2<Myuy<0.6 GeV/c*) produced in the non-central 
region at X->0.4. This result seems to be in disagreement with the 
soft quark-antiquark annihilation model. 36 refs.; 7 figs.; 2 tabs. 


24703 (JINR-E—1-89-540) A high statistics measurement of 
the proton structure functions Fo(x,0?) and R from deep in- 
elastic muon scattering at high Q*. Benvenuti, A.C. (and others): 
Bollini, D.; Bruni, G. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 16p. Order Number 
DE91634588. Source: OSTI; NTIS (US Sales Only); INIS. 

We present results on a high statistics study of the proton struc- 
ture functions F2(x,Q*) and R=o,/e7 measured in deep inelastic 
scattering of muons on a hydrogen target. Tha analysis is based 
on 1.8x10® events after all cuts, recorded at beam energies of 100, 
120, 200 and 280 GeV and covering a kinematic range 
0.06<x<0.80 and 7 GeV? <Q? <260 GeV. At small x, we find R to 
be different from zero in agreement with predictions of perturbative 
QCD. 14 refs.; 4 figs.; 6 tabs. 


24704 (JINR-E-1-89-593) Measurement of the branching 
ratio tor the 7°-meson decay into a photon and a positronium 
atom. Afanas’ev, L.G. (and others); Chvyrov, A.S.; Frolikov, S.M. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 8p. Order 
Number DE91634592. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett.,B. 

The ratio of the positronium ultrarelativistic atoms (Az.) number 
to the photon number in the momentum interval 800-2000 MeV/c 
has been measured in pC-interactions at E,=70 GeV and at the 
angle of 8.4 ° in the laboratory system. The parameter rho, is de- 
termined by the conversion probability rhoA of a time-like photon 
into Ag, in radiative decay of elementary particles. 11 refs.; 3 figs.; 
1 tab. 


24705 (JINR-R—1-89-53) About extrapolation of coupling 
constant of vertex + -> 37 to low-energy limit. Gornushkin, 
Yu.A. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 4p. (in Russian). Order Number 
DE91634593. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of some model procedures for extrapolation of coupling 
constant F°* of + -> 37 vertex from physical region to low-energy 
limit is examined. It is shown that in all the model concerned a 
possible difference between experimental value F°* = (12.9+-0.9+- 
0.5) GeV-* and F°*(0) is about 1 GeV-. 8 refs.; 1 tab. 


24706 (JINR-R—1-89-367) Investigation of radiation scatter- 
ing > + p-> 7 + p + 7 at 4 GeV. Antipov, Yu.M. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Batarin, 
V.A.; Bezzubov, V.A. SIGMA-AYaKS collaboration. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 19p. (in Russian). Order Number DE91634599. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

The results of experimental study of radiative scattering x +p 
-> 7 + p+ 7 at 43 GeV at the SIGMA-AYaKS setup are pre- 
sented. The radiative xp-scattering was studied in the range 0.2 < 
—tp— < 0.4 (GeV/c)? of proton momentum transfers in wide range 
2-40 GeV of photon energies in the laboratory system. Experimen- 
tal results are compared with Low-approach theoretical predictions. 
27 refs.; 10 figs. 


24707 (JINR-R-1-89-556) Peculiarities of nonannihilation of 
proton-antiproton interactions at 22.4 GeV/c. Batyunya, B.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High En- 
ergy); Gramenitskij, |.M.; Lednicky, R.; Kuratashvili, G.O.; Topuriya, 
T.P.; Rud’, V.I. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy. 1989. 12p. (in Russian). Order Number 
DE91634601. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

The longitudinal and transverse momentum distributions of pro- 
tons and x-mesons produced in pp- and pp-interactions at close 
energy (22-24 GeV) are compared. The existence of a difference 
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between these distributions, both for protons at a limited momen- 
tum p<1,2 GeV/c at laboratory system and for 7*-mesons 
accompaying them, is shown. The observed difference for protons 
increase with incresing the multiplicity of charged particles. It has 
been shown that observed peculiarities of nonannihilation of pp- 
interactions are not described in the frame of LUND model. but 
some of them can be understood with the aid of the dual parton 
model diagrams. 12 refs.; 8 figs.; 2 tabs. 


24708 (JINR-R—1-89-621) Measurement of internal conver- 
sion coefficient of gamma quantum into positronium atom A2, 
and of the decay probability for 7°-> ++Aj, decay. Afanas’ev, 
L.G. (Joint Inst. for Nuclear Research, Dubna (USSR)); Karpukhin, 
V.V.; Gorchakov, O.E. Joint Inst. for Nuclear Research. Dubna 
(USSR). 1989. 14p. (In Russian). Order Number DE91634594. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Submitted to Yad. Fiz. 

The ratio of the positronium ultrarelativistic atoms (Az,) number 
to the photon number in the momentum interval 800-2000 MeV/c 
has been measured in pC-interactions at E,=70 GeV and at the 
angle of 8.4° in the laboratory system. The branching ratio 
rho,=(1.84+0.29)x10-° for the decay 7°->++Az~ has been ob- 
tained. If a photon energy is much greater than the positronium 
mass, rho, has a constant value for all radiative processes. The 
value rhog=(0.92+-0.14)x10-® has been found. 18 refs.; 3 figs.; 1 
tab. 


24709 (KEK-90-6) Proceedings of the meeting for studies 
on meson spectroscopy in the 1-2 GeV region. Takamatsu, K.; 
Tsuru, T. (eds.). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). May 1990. 62p. (In Japanese, English). (CONF- 
8908278-: Meeting for studies on meson spectroscopy in the 1-2 
GeV resion, Tsukuba (Japan), 8-10 Aug 1989). Order Number 
DE91791012. Source: OST!; NTIS (US Sales Only); INIS. 

This book carries several reports presented at the Meeting for 
Studies on Meson Spectroscopy in the 1-2 GeV Region, which was 
held on 8-10 August, 1989, at National Laboratory for High Energy 
Physics (KEK), Tsukuba, Japan. Some theoretical studies were 
presented at the meeting in addition to reports by participants in 
the joint experiment project at KEK, called E179 Collaboration (Ex- 
periment for 1—*qq Exotic State Exploration). Recent studies are 
reviewed, and characteristics features of this field of research are 
discussed. A total of 15 studies were presented at the meeting, but 
only eight of them are included in the proceedings. They deal with 
Trigger Mode of E179 (etar—qq-bar exotics exploration)’, "KEK 
E179 Collaboration: Exploration of 1—* Resonance in etar— Chan- 
nel’, ‘Various Issues Associated with Light Meson Spectroscopy’, 
‘Contributed Paper to The Intemational Conference on Hadron 
Spectroscopy’, 'x7-analysis IV; Report on S(750) resonance’, 'Ob- 
servation of Narrow Structures in the p-p Analyzing Power around 
1 GeV’, Search for an H Particle’, and ’Pseudoscalar and Axi- 
alvector Mesons in the 1.2-1.5 GeV/C* Region’. (N.K.). 


24710 (KEK-90-9, pp. 77-82) Production and decay of su- 
perheavy querkonia in multi-TeV colliders. Inazawa, H. (Shoin 
Women's Univ., Kobe (Japan)); Morii, T.; Morishita, J. National 
Lab. tor High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. 
(CONF-8909425—: 3. meeting on physics at TeV energy scale, 
Tsukuba (Japan), 28-30 Sep 1989). In Proceedings of the third 
meeting on physics at TeV energy scale. 455p. Order Number 
DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

The production and its subsequent decay of an ultraheavy bound 
state QQ-bar(O-*) composed of ultraheavy (such as 4-th genera- 
tion) quarks are studied in a two-Higgs-doublet model. It is found 
that in such heavy quarkonia the Higgs-boson exchange dominates 
over the gluon exchange and the production rate of such quarkonia 
increases largely in multi-TeV collider energies. (author). 


24711 (KEK-90-9, pp. 112-122) Higgs boson production in 
+7 collision in TeV region. Najima, Ryuichi (Yokohama Coll. of 
Commerce (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425-—: 3. meeting 
on physics at TeV energy scale, Tsukuba (Japan), 28-30 Sep 
1989). In Proceedings of the third meeting on physics at TeV en- 
ergy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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We investigate the possibilities of Higgs boson detection in +--+ 
collision using e*e~ linear colliders which are now being exten- 
sively studied at several laboratories. The cross sections of Higgs 
boson production and main background process are calculated and 
it is suggested that the reaction yy -> H -> ZZ is very effective to 
search heavy Higgs boson in almost all the mass range from 2Mz 
to 1 TeV. (author). 


24712 (KEK-90-9, pp. 107-111) Signal and background of 
standard Higgs particle. Terazawa, O. (Shinshu Univ., 
Matsumoto, Nagano (Japan). Faculty of Science); Biyajima, M. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 
1990. (CONF-8909425-: 3. meeting on physics at TeV energy 
scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings of the 
third meeting on physics at TeV energy scale. 455p. Order Num- 
ber DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

The detection of Higgs particle at colliders is one of the interest- 
ing issues in the field of high energy physics. For several years, 
the authors have been studying the detection of the light standard 
Higgs particle (My < My or Mz) and its background contributions 
at SLC and LEP | and II energies. At the moment, it is thought that 
physics at SLC and LEP | and Il is a gate way to ‘Physics at TeV 
Region’. To detect the light standard Higgs particle at \/s < 160 
GeV, the following reaction is a good process. Signal(S): ete~ - 
>iota*iota~H (iota = yu or e). It is shown here that the magnitude 
of the signal (S) depends on the total width of the Z-boson and, to 
determine the mass of the Higgs particle, a collinearity-angle distri- 
bution is more favorable than the invariant mass distribution. For 
this, one has to consider the background contribution to the 
collinearity-angle distribution. Thus, the production of the Higgs 
particle is discussed focusing on the invariant mass distribution. 
The report then discusses the background contribution, the magni- 
tude of the signal and the width of the Z-boson, collinearity-angle 
distribution, comparison of the signal and background, and new 
analyses at Z-pole and ,/s = 110 GeV. (N.K.). 


24713 (KEK-90-9, pp. 240-252) Recent results from AMY at 
TRISTAN. Sakai, Yoshihide (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425-: 3. 
meeting on physics at TeV energy scale, Tsukuba (Japan), 28-30 
Sep 1989). In Proceedings of the third meeting on physics at TeV 
energy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

As described above, TRISTAN is finishing its jobs as a highest 
energy e*e~ collider machine ('PHASE-I'). Various measurements 
at new energy points have been added. A new heavy quark and 
variety of new particles have been searched. Unfortunately, no evi- 
dence of their existence are found and mass limits are extended 
from previous PEP/PETRA results. These search are now contin- 
ued by the higher energy machines such as the SLC and LEP. 
The Mark-ll at SLC already extended mass limits up to 45 GeV/c? 
for heavy quarks and neutral heavy leptons. Other new particles 
will be also searched for soon. However, there are still many 
physics which TRISTAN can contribute as a physics frontier ma- 
chine (’PHASE-II’). The most important thing in 'PHASE-I!’ is 
accumulate large amount of luminosity and running with high lumi- 
nosity is essential. Some of the present measured values shows 
deviation from standard model expectation, though the signifi- 
cances are not large enough to be definite. The measurement with 
much more luminosity will provide answer these questions. AMY 
detector is also being upgraded according to the requirement for 
the high luminosity phase. (author). 


24714 (KEK-90-9, pp. 253-266) Recent results and future 
prospects of TOPAZ experiment. Adachi, Ichirou (Nagoya Univ. 
(Japan). Dept. of Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425-: 3. meeting 
on physics at TeV energy scale, Tsukuba (Japan), 28-30 Sep 
1989). In Proceedings of the third meeting on physics at TeV en- 
ergy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The TOPAZ detector has accumulated about 30 pb-—' of data in 
the energy range, ,/s = 50.0 ~ 61.4 GeV. We present recent 
results on (1) search for substructure of leptons, (2) forward- 
backward asymmetries and total cross sections of uty- and 





tau*tau~ pair productions, (3) total hadronic cross sections, and 
(4) search for new particles. Our data are consistent with the Stan- 
dard Model prediction, except for slightly higher total hadronic 
cross sections (R-ratio). Considering higher order effects of a 
heavy top quark mass through the radiative corrections to R-ratios, 
we obtained an upper bound on top quark mass. Future prospects 
with high luminosity runs are also discussed. (author). 


24715 (KEK-90-9, pp. 267-278) Recent results from 
VENUS. Daigo, Motomasa (Wakayama Medical Coll. (Japan)). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 
1990. (CONF-8909425—: 3. meeting on physics at TeV energy 
scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings of the 
third meeting on physics at TeV energy scale. 455p. Order Num- 
ber DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 
Recent results from VENUS detector at \/s up to 61.4GeV are 
presented. Measured observables are consistent with the standard 
model. No indications were found for new particles. No single pho- 
ton was observed and the upper limit of the number of light neutrino 
types was set to be 11 at 90%CL. The QCD cut-off parameter was 
determined as Ays = 254MeV using NLL approximation. (author). 


24716 (KEK-90-9, pp. 297-312) Present status and future 
of Kamiokande. Nakamura, Kenzo (Tokyo Univ., Tanashi (Japan). 
inst. for Cosmic Ray Research). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425-: 3. 
meeting on physics at TeV energy scale, Tsukuba (Japan), 28-30 
Sep 1989). In Proceedings of the third meeting on physics at TeV 
energy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

After a brief review of the physics results from Kamiokande-| and 
-ll the current status of the Kamiokande-ll experiment is presented 
with emphasis placed on search for nucleon decays and detection 
of solar neutrinos. The Superkamiokande project, a future plan of 
the Kamioka underground experiment, is also described. (author). 


24717 (KEK-90-9, pp. 318-331) B physics with an asym- 
metric collider at KEK. Abe, K. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425-—: 3. 
meeting on physics at TeV energy scale, Tsukuba (Japan), 28-30 
Sep 1989). In Proceedings of the third meeting on physics at TeV 
energy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Advantages of using an asymmetric collider in studying the B 
Physics was described. With a machine which can provide the lu- 
minosity of 1x10°cm~-*s—', we will be able to pertorm decisive 
measurements of the KM matrix element. Direct observation of the 
CP asymmetry in the B meson system may also be possible with 
this new facility. A preliminary plan for constructing such an accel- 
erator and a detector is described. (author). 


24718 (KEK-90-9, pp. 332-354) Present status and physics 
prospects of SSC. Sugimoto, Shojiro (Osaka Univ., Toyonaka 
(Japan). Dept. of Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425—: 3. meeting 
on physics at TeV energy scale, Tsukuba (Japan), 28-30 Sep 
1989). In Proceedings of the third meeting on physics at TeV en- 
ergy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Physics prospects of Superconducting Super Collider (SSC) are 
discussed, referring to other coming colliders. In addition, the 
present status of the SSC project and detector proposals for the 
experiments are described. (author). 


24719 (LAL—90-47) Measurement of B°, - antiB°, oscille- 
tions using semi-leptonic decays. Roudeau, P. HLC Study 
Group. Paris-11 Univ., 91 - Orsay (France). Lab. de l’'Accelerateur 
Lineaire. Jul 1990. 24p. (CONF-9006350-: Working group on the 
physics at LEP with high luminosity, Geneve (Switzerland), Jun 
1990). Order Number DE91787937. Source: OSTI; NTIS (US 
Sales Only). 

We show that LEP experiments have the capabilities to measure 
the particle-anti particle oscillations of B°, mesons if a sufficient 
number of hadronic Z° decays are registered. The interest of this 
measurement, in the framework of the Standard Model, constitutes 
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a large motivation to ask for a High Luminosity Collider operating 
at the Z° pole. 


24720 (LA-UR-91-1808) Nucleon-nucleon measurements at 
LAMPF. McNaughton, M.W. Los Alamos National Lab., NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9105106—-5: 4. conference on 
the intersections between particle and nuclear physics, Tucson, AZ 
(USA), 23-29 May 1991). Order Number DE91013371. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The first goal of the nucleon-nucleon groups at LAMPF is the 
complete determination of the isospin 0 and 1 elastic scattering 
amplitudes to 5% from 500 to 800 MeV. When previous data are 
combined with the recent data reported here, these amplitudes de- 
come well determined near 500 and 800 MeV. Measurements 
scheduled for 1991 should complete the measurements within this 
energy range. 12 refs., 1 fig., 1 tab. 


24721 (LA-UR-91-2031) Summary: Neutrinos and nonac- 
celerator physics. Hoffman, C.M. Los Alamos National Lab., NM 
(USA). [1991]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9105106-8: 4. conference 
on the intersections between particle and nuclear physics, Tucson, 
AZ (USA), 23-29 May 1991). Order Number DE91014608. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper contains brief synopsis of the following major topics 
discussed in the neutrino and nonaccelerator parallel sessions: 
dark matter; neutrino oscillations at accelerators and reactors; 
gamma-ray astronomy; double beta decay; solar neutrinos; and the 
possible existence of a 17-KeV neutrino. (LSP) 


24722 (LBL-30512) Elastic tracking versus neural network 
tracking for very high multiplicity problems. Hariander. M.; 
Gyulassy, M. Lawrence Berkeley Lab., CA (USA). Apr 1991. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9109135—1: Austrian artificial intelli- 
gence conference, Vienna (Austria), 24-27 Sep 1991). Order 
Number DE91011825. Source: OSTI; NTIS; INIS; GPO Dep. 

A new Elastic Tracking (ET) algorithm is proposed for finding 
tracks in very high multiplicity and noisy environments. It is based 
on a dynamical reinterpretation and generalization of the Radon 
transform and is related to elastic net algorithms for geometrical 
optimization. ET performs an adaptive nonlinear fit to noisy data 
with a variable number of tracks. Its numerics is more efficient than 
that of the traditional Radon or Hough transform method because it 
avoids binning of phase space and the costly search for valid min- 
ima. Spurious local minima are avoided in ET by introducing a 
time-dependent effective potential. The method is shown to be very 
robust to noise and measurement error and extends tracking capa- 
bilities to much higher track densities than possible via local road 
finding or even the novel Denby-Peterson neural network tracking 
algorithms. 12 refs., 2 figs. 


24723 (LBL-30709) High precision tracking and the mee- 
surement of B(Z — bb)/B(Z — hadrons) with the Mark li at the 
SLC. Schumm, B.A. Lawrence Berkeley Lab., CA (USA). Mar 1991. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9103119-2: Moriond meeting on high 
energy hadronic interactions, Les Arcs (France), 17-23 Mar 1991). 
Order Number DE91013777. Source: OSTI; NTIS; INIS; GPO Dep. 

During the 1990 run of the Mark Il at the SLC, the precision 
tracking system achieved a preliminary impact parameter resolution 
of 35.8 + 1.3 um for high momentum tracks, which is the quadra- 
ture sum of 25 + 5 um of intrinsic resolution smearing dominated 
by misalignments and other geometrical effects. A method is pro- 


posed by which this system can be used to measure B(Z — bb/ 
B(Z — hadrons)) with minimal systematic error. 6 refs., 3 figs. 


24724 (PITHA-91/2) Results of the Frejus experiment on 
the stability of the nucleon. Moench, H. Technische Hochschule 
Aachen (Germany, F.R.). Lehrstuhl fuer Experimentaiphysik 3B 
und 3. Physikalisches Inst.; Technische Hochschule Aachen (Ger- 
many, F.R.). Mathematisch-Naturwissenschaftliche Fakultaet. Jan 
1991. 155p. (in German). Order Number DE91507358. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The Frejus experiment reached after 4 years operating time a 
sensitivity of 1.7 kt.y and is by this able to give restrictive lifetime 
limits (with 90% c.l.) of tauy/BR>5x10°° - 1.5x10%%y. The predic- 
tion of the minimal SU(5) theory tauy*°<4x10°'y is by the here 
present evaluation of the Frejus results tauy*"* >0.5x10%'y con- 
tradicted. The combination of experiments from all over the world 
with a total sensitivity of 10 kt.y allows in the framework of the min- 
imal SU(5) theory even with 90% c.l. the statement 
tauy”°"S >4.7x10%y. A study of all systematic errors shows that 
the given lifetime limits for single decay channels are affected by 
uncertainties of Atauy/tauy=20-40%. A study of the absorption and 
scattering processes of strongly interacting decay products in the 
parent nucleus illustrates the large influence (factor 2-4) on the 
lifetime limits. The prediction of the neutrino background to be ex- 
pected is possible with an uncertainty of AB/B ~ 60%, as it could 
be shown by the comparison of two completely different determina- 
tion methods. Because in this work it succeeded by the application 
of an effective kinematic analysis procedure to limit the background 
to 1-3 events per studied channel, the influence of this uncertainty 
on the results is still low. Future experiments with larger sensitivity 
however must develop essentially better possibilities on the limita- 
tion of the background in order to allow an improvement of the 
lifetime limits or a discovery of the nucleon decay. (orig/HSI). 
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Refer also to citation(s) 24688, 24721, 24862, 24974, 25017 


24725 (CEA-R-5557) Calculation of electrons-photons en- 
ergy exchange through inverse Compton at high energies. 
Barbaro, J.; Zenouda, J.C. CEA Centre d’Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France). 1991. 96p. (In French). Order 
Number DE91797175. Source: OSTI; NTIS (US Sales Only). 

Exact relativistic analytic calculation of electrons-photons energy 
exchange through inverse Compton at Fokker-Planck approxima- 
tion is presented. Electrons are supposed to have a 
Maxwell-Juttner distribution function of temperature. Model is valid 
in any range of energies. A comparison of results obtained with 
Cooper and Warham approximation is done. 


24726 (DESY-91-013) Minijets and large hadronic back- 
grounds at e*e™ supercolliders. Drees, M. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany,  F.R.). 
Gruppe Theorie); Godbole, R.M. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.). Mar 1991. 17p. 
(BU-TH-91/2). Order Number DE91507525. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We show that the hadronic structure of the photon, along with 
the bremsstrahlung phenomenon, leads to a very large rate of ++ - 
> jets at ete supercolliders. Already at ,/s = 1 TeV, for round, 
dense bunches, we expect O(5) to O(50) ’minijet’ events per bunch 
crossing, giving rise to an ‘underlying event’. Thus e*e~ supercol- 
liders will be 'messier’ than expected, unless bremsstrahlung can 
be kept under control. (orig.). 


24727 (DESY-91-014) Exclusive rare B decays in the heavy 
quark limit. Ali, A.; Mannel, T. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.). Mar 1991. 15p. Order Number 
DE91507529. Source: OSTI; NTIS (US Sales Only); INIS. 

We calculate the rare B decays B -> K*+ and B -> (K, K*)lanti | 
(| = e, uz, v) in the limit when the quark masses m,, Me and mg are 
considered heavy. In this limit, the semileptonic decays B -> Dh, 
B -> D* Im, D -> Ki, D ->h and the mentioned rare B-decays 
are related. Experimental data on the semileptonic decays then 
provide both input information for the rare B-decays as well as an 
estimate of the error of our approximation. (orig.). 


24728 (DESY-91-018) On the determination of the photon 
structure function of the proton at HERA. Aniauf, H. (Techni- 
sche Hochschule Darmstadt (Germany, F.R.)); Ohl, T.; Dahmen, 
H.D.; Manakos, P.; Mannel, T. Darmstadt Siegen Collaboration. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.). Apr 1991. 10p. Order Number DE91507523. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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We discuss how to extract the photon structure function of the 
proton at HERA using the so called Compton events with empha- 
sis on the effect of higher order radiative corrections. (orig.). 


24729 (DOE/ER/02271—114) Theoretical high energy 
physics: Research report, May 1, 1990—April 30, 1991. Lee, 
T.D. Columbia Univ., New York, NY (United States). [1991]. 33p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76ER02271. (COO-2271-114). Order Number DE91013639. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses theoretical research in high energy physics 
at Columbia University. Some of the research topics discussed are: 
quantum chromodynamics with dynamical fermions; lattice gauge 
theory; scattering of neutrinos by photons; atomic physics con- 
straints on the properties of ultralight-ulttaweak gauge bosons; 
black holes; Chern- Simons physics; S-channel theory of supercon- 
ductivity; charged boson system; gluon-gluon interactions; high 
energy scattering in the presence of instantons; anyon physics; 
causality constraints on primordial magnetic manopoles; charged 
black holes with scalar hair; properties of Chern-Aimona-Higgs soli- 
tons; and extended inflationary universe. (LSP) 


24730 (DOE/ER/40427-13-N91) Scalar and vector contribu- 
tions to pp — AA and pp — AL° + c.c. Alberg, M.A. (Washington 
Univ., Seattle, WA (USA)); Henley, E.M.; Wilets, L.; Kunz, P.D. 
Washington Univ., Seattle, WA (USA). May 1991. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG06-88ER40427. 
(CONF-9105106—-7: 4. conference on the intersections between 
particle and nuclear physics, Tucson, AZ (USA), 23-29 May 1991). 
Order Number DE91013904. Source: OST; NTIS; INIS; GPO Dep. 

We present the results of distorted-wave calculations for differen- 
tial cross-sections, polarizations and spin correlation coefficients for 
the reactions pp — AA and pp — AL® + c.c.. Our model includes 
both scalar and vector contributions (P,) and °S,) to 4q annihila- 
tion and creation. We obtain good fits to experimental data for 
scalar and vector strengths of the same order of magnitude. The 
sensitivity of our results to the parameters of the AA and Ar° 
potentials provides information about the hyperon-antihyperon in- 
teraction. 11 refs., 2 figs. 


24731 (DOE/ER/40589-2) Quantum chromodynamic quark 
model study of hadron and few hadron systems: Progress re- 
port, December 1990—November 1991. Ji, Chueng-Ryong. North 
Carolina State Univ., Raleigh, NC (USA). Dept. of Physics. May 
1991. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG05-90ER40589. Order Number DE91014354. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report details research progress and results obtained during 
the one year period December 1, 1990 to November 30, 1991. The 
research project, entitled “Quantum Chromodynamic Quark Model 
Study of Hadron and Few Hadron Systems,” is supported by grant 
FG05-90ER40589 between North Carolina State University and the 
United States Department of Energy. in compliance with grant re- 
quirements the principal investigator, Protessor Chueng-Ryong Ji, 
has conducted a research program addressing theoretical investi- 
gations of hadron structure and reactions using quantum 
chromodynamic quark models. This principal investigator has de- 
voted 50% of his time during the academic year and 100% of his 
time in the summer. This percent effort will continue for the remain- 
ing period of the grant. The new, significant research results are 
briefly summarized in the following sections. Recent progress has 
been reported in the renewal/continuation grant proposal just sub- 
mitted to the Department of Energy. Finally, full, detailed 
descriptions of completed work can be found in the project publica- 
tions which are listed at the end of this progress report. 


24732 (IAE-4660-2) Neutron spin precession and test of 
linearity of wave mechanics. Frank, A.|. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1988. 4p. Order Number DE91637098. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new experimental approach consisting in the search for a de- 
pendence of the Larmor precession of a neutron on the direction of 
the polarization vector is proposed to test the linearity of wave 





mechanics. The sensitivity of the experiment suggested is approxi- 
mately four orders of magnitude higher than that achieved 
presently. 5 refs. 


24733 (IAE-4733-1) Conversed, gauge-covariant colour 
charge in Su(n)QCD. Selikhov, A.V. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1988. 36p. Order Number DE91637099. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The definition of the integral of the group tensor and the gauge- 
covariant differential with respect to a distant point are given in the 
work. A conserved covariant charge dependence on family of paths 
has been contracted with the help of these notions. It has been 
shown that the same family of paths fixes a gauge in which the co- 
variant and noncovariant conserved currents coicide. The gauge is 
characterized by representation of the vector potential via field 
strength tensor. The possibility of connecting the choice of the fam- 
ily of paths with the measurement procedure is discussed. 13 refs.; 
2 figs. 


24734 (IC-90/419) Light hadron contribution to muonic (g - 
2) trom QCD sum rules. Loladze, G. (A. Razmadze Tbilisi 
Mathematical Inst., Tbilisi, Georgia (USSR)); Margvelashvili, M. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 
11p. Order Number DE91634529. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A QCD based representation of the light hadron contribution to 
the anomalous magnetic moment of muon is proposed. The equa- 
tion can be used for testing QCD at low energies and imposing 
bounds on the parameters of the theory. (author). 9 refs, 3 figs. 


24735 (IC—90/426) Nucleon-antinucieon annihilation in chi- 
ral soliton model. Musakhanov, M.M. (international Centre for 
Theoretical Physics, Trieste (Italy)); Musatov, |.V. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 8p. Order 
Number DE91634541. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate annihilation process of nucleons in chiral soliton 
model by path integral method. Soliton-antisoliton pair is shown to 
decay into pions at range of order of about 1 fm, defined by SS- 
bar potential. Contribution of annihilation channel into elastic 
scattering is discussed. (author). 14 refs, 1 fig. 


24736 (IC—90/454) Can gravity do what Higgs does?. 
Pawlowski, M. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1990. 10p. Order Number DE91634575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Contormally invariant model unifying gravity with the Standard 
Model is proposed. It is based on the observation that the confor- 
mal factor couples to matter fields analogously as the Higgs field 
does so for the proper choice of coupling parameters it can cancel 
divergences connected with longitudinal boson exchange. The cri- 
teria of stability, renormalizability and proper Einsteinian limit 
suggest that higher derivative terms are necessary in the gravita- 
tional sector. Tais introduces one new parameter but two old 
parameters of the Higgs potential are redundant due to unification. 
The Planck mass becomes a dynamical parameter characterizing 
gravitational background in accordance with Mach’s philosophy. 
Cosmological constant appears in a natural way. (author). 18 refs. 


24737 (IFVE-ONF—90-149) New parametrization of muilti- 
plicity distribution in pp and p-barp inelastic interactions. 
Chikilev, O.G.; Shlyapnikov, P.V. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 18p. (In Russian). Order Number 
DE91637100. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nucl. Phys. 

It is shown that two-parameter function Py(A,b) obtained on the 
assumption that three sources (superclusters) are produced during 
the first interaction phase and afterwards evolve into clusters with 
Poisson distribution of secondary particles with mean multiplicity b, 
well describes experimental data on negatively charged particle 
multiplicity distributions in pp and p-barp interactions. The data 
show that the parameter b rises with CMS energy .,/s as In,/s 
while the second parameter A is practically energy independent. 44 
refs.; 6 figs.; 6 tabs. 
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24738 (IFVE-OTF-90-155) Search for t quarks in multijet 
events at the energies of the UNK collider. Slabospitskij, S.P.; 
Sheviyagin, M.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij. 1990. 13p. (In Russian). Order Number DE91637102. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The t quark production in pp collisions at ,/s=2.2 TeV (in the UNK 
collider operational mode) has been investigated. The comparisons 
of signals from t quarks (in the case of their hadronic decay mode) 
with the background of QCD six jet production have been carried 
out. It is pointed out, that in order to discriminate signals from t 
quarks (in the mass range 100-180 GeV) both good reconstruction 
of W bosons and b quark jets are needed. 16 refs.; 4 figs.; 1 tab. 


24739 (IHEP-OTF—-89-74) Symmetries of N=2 supersym- 
metric models and the mass of lightest SUSY particle. 
Kereselidze, A.R. (Tbilisskij Gosudarstvennyj Univ., Tbilisi (USSR)); 
Maslikov, A.A.; Volkov, G.G. Gosudarstvenny} Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1989. 16p. (IFVE-OTF-89-74.). Order 
Number DE91637209. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett. B. 

The N=2 SUSY SU(4)xU(1) model with soft SUSY breaking 
terms (preserving finiteness) is is studied. In particular, the exis- 
tence of photino mass, as probable candidate for the lightest 
SUSY particle is considered. The mechanism giving light photino 
(up to several GeV) is suggested. 7 refs. 


24740 (IHEP-OTF—-90-46) The t quark production at the 
UNK collider energies. Analysis of background processes. 
Likhoded, A.K.; Slabospitskij, S.R. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). inst. 
Fiziki Vysokikh Ehnergij. 1990. 23p. (IFVE-OTF—-90-46.). Order 
Number DE91637104. Source: OSTI; NTIS (US Sales Only); INIS. 
The t-quark production in pp-collisions at ,/s 2.2 TeV (in the UNK 
collider operational mode) have been investigated. The conditions 
for distinguishing the signal from t-quarks from the background 
(W+n(jet) production) has been analyzed. The possibility to discrim- 
inate in principle the t signal up to the masses m, = 200 GeV has 
been demonstrated. The condition under which the t-quark masses 
can be determined proceeding from the peaks in the invariant 
mass spectra has also been treated. 14 refs.; 9 figs.; 8 tabs. 


24741 (IHEP-OTF—-90-49) Relativistic model of anyon. 
Plyushchaj, M.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergii, 1990. ip. (IFVE-OTF-90-49.). Order Number 
DE91637105. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Lett., B. 

The model of relativistic spin particle is considered in (2+1)- 
dimensions. It is shown that there are two bosonic or two fermionic 
states of spins s = +-a in the quantum spectrum of the model 
when the parameter of the model a is respectively integer or half- 
integer and at other values of a there is only one anyonic state in 
the physical spectrum. Anyon is the quantum object with the un- 
usual statistics. The connection of the model with relativistic 
particle with torsion whose action appeard in the Bose-Fermi trans- 
mutations mechanism is pointed out. 15 refs. 


24742 (IHEP-OTF—90-63) Infrared singularities of gluon 
Green's functions and the quasipotential of a two-quark 
interaction in quantum chromodynamics. Arkhipov, A.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 30p. 
(IFVE-OTF-90-63.). Order Number DE91637106. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the journal Theor. Math. Phys. 

The influence of infrared singularities of gluon Green's functions 
on the character of a two-quark forces in QCD has been investi- 
gated. 9 refs.; 12 figs. 


24743 (IHEP-OTF—90-119) Measuring the heavy top quark 
width by soft gluon radiation in e*e~ -> tt-ber. Dzhikia, G.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 8p. 
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(IFVE-OTF-90-119.). Order Number DE91637103. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Lett., B. 

The deviation of the top quark width from the value predicted by 
the standard mode! might provide the first indication to the mecha- 
nism of the electroweak symmetry breaking. In QCD perturbation 
theory the soft-gluon radiation distribution in e*e~ -> tt-bar has 
been calculated. It is shown that measuring the angular distribution 
of bremsstrahlung one can probe the top quark width. 13 refs.; 3 
figs.; 2 tabs. 


24744 (IHEP-OTF-90-165) Relativistic particle with torsion, 
Majorana equation and tractional spin. Plyushchaj, M.S. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 12p. Order 
Number DE91637210. Source: OST; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

General solutions of the classical equations of motion for the 
model of relativistic particle with torsion are constructed in the 
massive, massless and tachyonic sectors. It is shown that the 
quantization of the model leads to the Majorana equation in 2+1 di- 
mensions. In the massive sector, the quantum physical states can 
have a fractional spin, and there are also massless and tachyonic 
states in the quantum spectrum of the system. The difference of 
the quantization of the model in 3-dimensional Euclidean space is 
traced. 20 refs. 


24745 (INIS-BR-2608, pp. 489-655) Strong interaction phe- 
nomenology. Giffon, M. (Lyon-1 Univ., 69 (France). Inst. de 
Physique Nucleaire). Sao Paulo Univ., SP (Brazil). inst. de Fisica. 
1989. 741p. (CONF-8901128—-: 5. Jorge Andre Swieca summer 
school: field theory and particle physics, Sao Paulo (Brazil), 8-21 
Jan 1989). In Proceedings of the 5. Jorge Andre Swieca Summer 
School Field Theory and Particle Physics. Order Number 
DE91636083. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief review of high energy hadronic data (Part I)is followed by 
an introduction to the standard (Weinberg Salam Glashow) model 
of electroweak interactions and its extension to the hadrons (Part 
ll). Rudiments of QCD and of the parton model area given in Part 
Ill together with a quick review of the spectroscopy of heavy 
flavours whereas Part IV is devoted to the introduction to deep in- 
elastic scattering and to the so-called EMC effects. (author). 


24746 (INIS-BR-2608, pp. 656-682) QCD and hadronic 
strings. Cohen-Tannoudji, G. (Centre d’Etudes Nucleaires de 
Saclay, Gif sur Yvette (France)). Sao Paulo Univ., SP (Brazil). inst. 
de Fisica. 1989. 741p. (CONF-8901128-: 5. Jorge Andre Swieca 
summer school: field theory and particle physics, Sao Paulo 
(Brazil), 8-21 Jan 1989). In Proceedings of the 5. Jorge Andre 
Swieca Summer Schoo! Field Theory and Particle Physics. Order 
Number DE91636083. Source: OSTI; NTIS (US Sales Only); INIS. 
This serias of lectures is devoted to review ot he connections 
between QCD and string theories. One reviews the phenomenolog- 
ical models leading to string pictures in non perturbative QCD and 
the string effects, related to soft gluon coherence, which arise in 
perturbative QCD. One tries to build a string theory which goes to 
QCD at the zero slope limit. A specific model, based on superstring 
theories is shown to agree with QCD four point amplitudes at the 
Born approximation and with one loop corrections. One shows how 
this approach can provide a theoretical framework to account for 
the phenomenological property of parton-hadron duality (author). 


24747 (lYaF-89-153) Contribution of fermionic loops to the 
muon anomalous magnetic moment. Kuraev, E.A.; Kukhto, T.V.; 
Schiller, A. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 
1989. 14p. Order Number DE91637054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The contribution of diagrams with fermion three vertex loops in 
lowest (fourth) order electroweak perturbation theory to the muon 
anomalous magnetic moment has been calculated. It reaches - 
(17.1/sin?20w)x10-"" (without quarks in the fermion loop) and has 
to be taken into account for experiments with accuracy ~10-1°. 
One and two loop contributions of possible scalars and pseu- 
doscalars to the magnetic moment are analyzed. Upper limits on 
their coupling constants are found for light and heavy particles. 
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Their contribution to the reaction e*—->2+ is presented. 8 refs.; 2 
figs.; 2 tabs. 


24748 (JINR-D—2-89-700) Interpretation of experiments on 
parity nonconservation. Takhtamyshev, G.G. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy. 1989. 6p. 
Order Number DE91634577. Source: OSTI; NTIS (US Sales Only): 
INIS. 

The consequences are considered of the experiments performed 
by Wu et al. (1956) and by Fitch, Cronin et al. (1964). A hypothe- 
sis is discussed that explains these experiments without violation of 
the parity and charge symmetries. An experimental test of the par- 
ity conservation hypothesis is proposed. 7 refs. 


24749 (JINR-E-1-89-541) Test of QCD and a measurement 
of A from scaling violations in the proton structure functions 
F2(x,Q2) at high Q?. Benvenuti, A.C. (and others); Bollini, D.; 
Bruni, G. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy. 1989. 12p. Order Number DE91634544. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

Scaling violation in the structure function F2(x,Q*) measured with 
high statistics accuracy of BCDMS collaboration in deep inelastic 
scattering of muons on a hydrogen target are compared to predic- 
tions of perturbative QCD. Excellent agreement is observed with 
numerical solutions of the evolution equations in leading and next- 
to-leading order. The QCD scale parameter A is determined from 
these data both in a flavour nonsinglet approximation and approxi- 
mation and with a complete singlet treatment. An estimate of the 
gluon distribution in the proton is given. 20 refs.; 4 figs.; 3 tabs. 


24750 (JINR-E-2-89-3) Microscopic calculation method of 
pd elastic scattering in quark model. Bayarsajkhan, Ch.; Gan- 
bold, O.; Omboo, Z.; Tseren, Ch. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 9p. Order Num- 
ber DE91637113. Source: OSTI; NTIS (US Sales Only); INIS. 

A method of antisymmetrization of the deuteron wave function 
depending on one-particle coordinates of quarks is developed. A 
method is proposed to calculate the pd-scattering amplitude in 
Glauber’s formalism. 9 refs. 


24751 (JINR-E-2-89-235) QCD vacuum in quark models 
and Q?Q-bar? mesons. Dorokhov, A.E.; Zubov, Yu.A.; Kocheiev, 
N.1. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics. 1989. 20p. Order Number DE91637110. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

Quark model in which interaction of valent quarks with QCD vac- 
uum is taken into account is considered. It is shown that instanton 
interaction forming diquarks and quarkonia is the main effect 
determining the spectrum of hadron states. The state basis diago- 
nalizing the hadron total energy is constructed. Mass spectrum of 
Q?Q-bar? mesons is calculated. It was found out that meson spec- 
trum depended sufficiently on flavor presentation of quark systems. 
Expansion of physical Q2Q-bar* mesons in terms of states ob- 
tained in MIT model and in terms of meson (QQ-bar)(QQ-bar) pairs 
is presented. 28 refs.; 25 tabs. 


24752 (JINR-E-2-89-244) Study of one-pion exchange 
model matrix element of the pp -> npz* reaction at initial pro- 
ton energy of 800 MeV. Susienko, V.K. (Radievyj Inst., Leningrad 
(USSR)); Hajsak, |.1.; Kolerov, G.l.; Konstantinescu, A. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 7p. Order Number DE91637111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the 3. International symposium on pion-nucleon and 
nucleon-nucleon interactions, 17-22 Apr 1989, Gatchina, USSR. 

The results of complete differential analysis for the inelastic 
pp-collisions in particular case of the pp -> npz* reaction are pre- 
sented for the first time. Namely a detailed comparison of 
accessible experimental data of the third and fifth orders of differ- 
entiality for the given reaction with related calculations according to 
the one-pion exchange model (OPEM) is made. The dominant con- 
tribution of the one-pion exchange and applicability of OPEM 
version to describe the strong interactions at intermediate energies 





from 0.6 up to 1 GeV are shown and the pion-nucleon form factor 
is extracted. 23 refs.; 4 figs. 


24753 (JINR-E-2-89-286) Analysis of the differential equa- 
tions for the exclusive processes and explanation for the 
mystery of the gamme-distribution. Darbaidze, Ya.Z. (Tbilisskij 
Gosudarstvennyj Univ., Tbilisi (USSR)); Rostovtsev, V.A. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation. 1989. 11p. Order Number DE91637112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuovo Cir, A. 

The chain of the differential equations was derived on the basis 
of consideration of the cross-section structure of the gluon 
bremsstrahlung emission in multiquark tree diagrams for the put- 
pose of hadronization of the strong correlating components. It is 
solved at some initial conditions for a correlation intensity of multi- 
plicities of hadron systems and a dependence on the component 
(resonance) number for the main characteristics of the multiparticle 
processes is obtained. This dependence is an explanation of the 
known for the KNO-function ‘mystery’ of the gamma-distribution pa- 
rameter dependence on the pseudorapidity intervals. Uncertainty 
principle between this number and the correlation intensity was es- 
tablished. 27 refs. 


24754 (JINR-E-2-89-295) New relations in lepton-nucleon 
scattering independent of the nucleon structure. Bednyakov, 
V.A.; Kovalenko, S.G. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1989. 10p. Order Number 
DE91637055. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Lett., B. 

New relations in deep inelastic and (quasi-)elastic scattering of 
polarized electrons and positrons (u*~-mesons) on non-polarized 
nucleons have been obtained. They connect cross sections with 
standard model parameters and are independent of the structure 
functions and form factors of the nucleon. A well known example is 
the Paschos-Wolfenstein relation in (.-bar)N-scattering. 6 refs. 


24755 (JINR-E-2-89-296) Superstring inspired neutral 
gauge boson in elastic ep-asymmetries. Bednyakov, V.A. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 10p. Order Number DE91634545. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the journal Mod. Phys. Lett. A. 

A possible manifestation of the superstring extra Z’-boson in po- 
larized electron elastic scattering on protons was studied. The 
contribution of the extra Z’-boson to asymmetry like A(e.~-ep~) 
varies from fractions of per cent to 20-25% depending on the pa- 
rameters of superstring E6-model. The precise measurements of 
the elastic ep-asymmetry on the Continuous Beam Accelerator Fa- 
cility (CEBAF) can impose strong restrictions on these parameters. 
It is found that charged asymmetry A(e,~-eR*) which is propor- 
tional to the contribution of the axial-vector weak hadron neutral 
current can give important information about the P-odd weak effec- 
tive Lagrangian. 14 refs.; 4 figs.; 1 tab. 


24756 (JINR-E-2-89-349) Accurate scaling on multiplicity. 
Golokhvastov, A.|. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 14p. Order Number 
DE91637114. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Z. Phys., C. 

The commonly used formula of KNO scaling <n>P,=PSI(n/ 
<n>) for descrete distributions (multiplicity distributions) is shown 
to contradict mathematically the condition ZP,=1. The effect is es- 
sential even at ISR energies. A consistent generalization of the 
concept of similarity for multiplicity distributions is obtained. The 
multiplicity distributions of negative particles in PP and also ete 
inelastic interactions are similar over the whole studied energy 
range. Collider data are discussed. 14 refs.; 8 figs. 


24757 (JINR-E-2-89-364) Accurate multiplicity scaling in 
isotopically conjugate reactions. Golokhvastov, A.|. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
11p. Order Number DE91637115. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to the journal Z. Phys., C. 
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The generation of accurate scaling of mutiplicity distributions is 
presented. The distributions of x mesons (negative particles) and 
7* mesons in different nucleon-nucleon interactions (PP, NP and 
NN) are described by the same universal function PSI(z) and the 
same energy dependence of the scale parameter which determines 
the stretching factor for the unit function PSI(z) to obtain the de- 
sired multiplicity distribution. 29 refs.; 6 figs. 


24758 (JINR-E-2-89-405) Contribution of the radiative tail 
from the elastic peak to deep inelastic scattering at HERA. 
Akhundov, A.A. (AN Azerbajdzhanskoj SSR, Baku (USSR). Inst. 
Fiziki); Bardin, D.Yu.; Burdik, C.; Christova, P.Ch.; Kalinovskaya, 
L.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of The- 
oretical Physics. 1989. 16p. Order Number DE91637116. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Z. Phys., C. 

The formulae for the contribution of the elastic radiative tail 
(photon- and Z-boson exchange are included) to the measured 
cross section of deep inelastic ep -> eX scattering are derived us- 
ing a simple procedure of smoothing the integrand. The numerical 
results in the kinematic region of small x at HERA energies are 
presented. 14 refs.; 5 figs.; 2 tabs. 


24759 (JINR-E-2-89-439) New relations between IN- 
scattering cross sections and neutral current perameters. 
Bednyakov, V.A.; Kovalenko, S.G. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 14p. Order Num- 
ber DE91634509. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., C. 

New relations which connect cross sections with neutral current 
parameters have been obtained in deep inelastic and (quasi- 
elastic v(v-bar)N, e*—(u*—)N_ scattering. The relations are 
independent of the structure functions and formfactors of the nu- 
cleon. A known example is the Paschos-Wolfenstein relation in 
v(v-bar)N scattering. The relations. Have been obtained with al- 


lowance for the contribution of the \extra Z’ bozon which makes it 
possible to use them both for extractions of the standard model pa- 


rameters (rho, sin*@y) and for the search for some manifestations 
of new physics. 21 refs.; 1 tab. 


24760 (JINR-E-2-89-528) Axial anomaly and sum rule for 
photon spin structure function. Efremov, A.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Teryaev, O.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 4p. Order Number DE91637056. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Lett., B. 

It is shown that the first moment of the spin structure function 
9:7 of a polarized photon is determined by the axial anomaly. 
Renormalization of the anomaly determines the Q?-dependence of 
the corresponding sum rule. 12 refs.; 2 figs. 


24761 (JINR-E-2-89-555) Open bosonic strings in a back- 
ground isotropic electromagnetic field. Koshkarov, A.L. 
(Petrozavodskij Gosudarstvenny] Univ., Petrozavodsk (USSR)); 
Nesterenko, V.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 15p. Order Number 
DE91634578. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Int. J. Mod. Phys. A. 

The first-quantized theory of open bosonic strings in a back- 
ground isotropic electromagnetic field is constructed. Two types of 
the open strings, neutral and charged, are considered. The modi- 
fied light-like gauge conditions are introduced, general solutions of 
the equations of motion are obtained and the consistency of the 
theory does not entails the constraints on the strength of an exter- 
nal isotropic electromagnetic field. 11 refs. 


24762 (JINR-E-2-89-583) Pion as relativistic bound state in 
oscillator potential. Amirkhanov, |.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics); Pervushin, 
V.N.; Puzynin, |.V.; Strizh, T.A.; Zhuraev, O.M.; Sarikov, N.A. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics. 1989. 12p. Order Number DE91634579. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the relativistic potential model, when the potential is exemplli- 
fied by the oscillator one, the numerical solutions to both the 
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Schwinger-Dyson equation, in the case of massive bare quarks, 
and the three-dimensional equation /of the Salpeter type/for the 
mass and wave function of pion are obtained. The bare-quark- 
mass and potential parameter are estimated comparing the 
calculated and experimental value for the mass of pion and its lep- 
tonic decay constant /F,/. 12 refs.; 2 figs. 


24763 (JINR-E—2-89-622) Volterra model and quark 
hadronization into multicomponent hadron system. Darbaidze, 
Ya.Z. (Thilisskij Gosudarstvennyj Univ., Tbilisi (USSR)); Rostovt- 
sev, V.A. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation. 1989. 14p. Order Number 
DE91634546. Source: OSTI; NTIS (US Sales Only); INIS. 

The examples of the multiparticle process characteristic depen- 
dence on the number of a low correlated components are 
considered. The possibility for reducing the differential equation 
system, which was obtained earlier, to a dissipative type Volterra 
model of competing biological species for the same food is dis- 
cussed. An algorithm for the analytical computation of the high 
order differential equation as a resultant of the of the arising sys- 
tem is given. The examples of linearization and solution of these 
equations describing the associated multiplicities of charge parti- 
cles are represented. 25 refs.; 1 tab. 


24764 (JINR-E-2-89-655) Photon structure function and Its 
QCD-analysis by expansion in generalized orthogonal polyno- 
mials. Kurlovich, S.P. (Gomel’skij Gosudarstvennyj Univ., Gomel 
(Byelorussian SSR)); Sidorov, A.V.; Skachkov, N.B. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 24p. Order Number DE91637057. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A modern state of the description of the photon structure func- 
tion in the framework of QCD is discussed. Further investigation in 
relation with the future start of the LEP accelerator is given. A new 
approach to this problem based on the expansion of the structure 
function into the Jacobi polynomials is proposed. The new class of 
orthogonal polynomials which is a generalization of Jacobi 
polynominals is applied together with the Jacobi polynomials to re- 
construction of the QCD-structure using analytical expressions for 
their moments calculated in QCD. The efficiency of this method is 
demonstrated in the leading order to the QCD-analysis of some ex- 
perimental data. 39 refs.; 5 figs. 


24765 (JINR-E—2-89-713) 7,;-transitions and the low- 
energy limit in the linear c-model with vector and axial-vector 
mesons. Osipov, A.A.; Volkov, M.K. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1989. 10p. 
Order Number DE91634547. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is discussed a known problem associated with obtaining a cor- 
rect low-energy limit, which occurs in the extension of the linear 
o-model because of vector and axial-vector mesons included. In 
the naive consideration the three diagrams with intermediate vector 
(axial-vector) mesons in the low-energy region can reproduce 
results obtained from the linear o-model, thus leading to the unde- 
sirable double count. Taking the 27-scattering and the semileptonic 
tau->iav3n decay amplitudes as an example, the paper shows 
that this problem can be solved if 7ra,;-transitions are taken into ac- 
count in the corresponding meson vertices. 15 refs.; 2 figs. 


24766 (JINR-E-2-89-731) Spin-flip effects in the pomeron 
exchange. Goloskokov, S.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 8p. Order Num- 
ber DE91634548. Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of QCD at large distances with taking account of 
some nonperturbative properties of the theory, the possibility of 
spin-flip in the pomeron exchange is investigated. In the case of 
high energy qq scattering at small momenta transfer it is shown 
that the spin-flip amplitude growing as S can be obtained. 15 refs.; 
4 figs. 


24767 


(JINR-E-2-89-780) z7-scattering in the quark con- 
finement model. Phase shifts. Efimov, G.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
lvanov, M.A.; Mashnik, S.G. Joint Inst. for Nuclear Research, 
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Dubna (USSR). Lab. of Theoretical Physics. 1989. 29p. Order 
Number DE91634549. Source: OSTI; NTIS (US Sales Only); INIS. 

The low-energy z7-scattering is investigated in the Quark Con- 
finement Model (QCM). The four-quark diagrams and the vector 
(rho) and scalar (fp and «) meson exchanges are taken into ac- 
count. The scalar meson problem is discussed. The joint analysis 
of the decay fo->7 width, s-wave lengths and phase shifts of the 
a-scattering indicates the existence of the broad scalar «(700- 
800)-resonance with T._y2x>M.. The obtained results are in 
satisfactory agreement with experimental data. 66 refs.; 13 figs.; 2 
tabs. 


24768 (JINR-E-2-89-792) QED corrections at Z°-pole with 
realistic kinematical cuts. Bilen’kij, M.S.; Sazonov, A.A. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems; Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics. 1989. 10p. Order Number DE91634510. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The angular distribution for e*e~-annihilation into a muon pair 
with a cut on the acollinearity of muon momenta and cuts on muon 
energies is calculated analytically. First order QED corrections to 
initial and final states are treated completely. Soft-photon exponen- 
tiation is applied for higher orders effects. 10 refs.; 5 figs. 


24769 (JINR-E-2-89-819) Inclusive characteristics of x*p-, 
K*p- and pp-interactions at 250 GeV/c in the model of quark- 
gluon strings. Amelin, N.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems); Bravina, L.V.; 
Smirnova, L.N. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems. 1989. 10p. Order Number DE91637117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

It is shown that the Monte-Carlo realization of the quark-giuon 
string model describes the muttiplicity distributions and the single- 
particle inclusive spectra for n*p-K*p- and pp-interactions at the 
momentum of 250 GeV/c. 9 refs.; 6 figs.; 1 tab. 


24770 (JINR-E-2-89-829) The decay tau->3714_, and char- 
acteristics of a, meson. Ivanov, Yu.P.; Osipov, A.A.; Vokov, M.K. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1989. 15p. Order Number DE91637118. Source: OST]; 
NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., C. 

The phenomenological meson Lagrangian based on the four- 
quark interactions of the scalar, pseudoscalar, vector and 
axial-vector types is used for description of the decay tau~- 
>nt2r- 2 ry. The structure of the main hadronic vertex a,~no is 
discussed. The expression for the axial hadronic current J“(a,- 
>3:) is obtained. The low-energy limit of this current is analyzed. 
Spectral functions for the main channel of the given process are 
calculated. The fitting of the experimental data leads to the follow- 
ing values of the a, meson parameters: Ma1=1242 37 
MeV, Ta;=465443*7® MeV (DELCO); m,;=1260+-14 MeV, 
Ta1=298_34*4° MeV (MARK 2); mg;=1250+-9 MeV, T,;=488+-32 
MeV (AFGUS). 27 refs.; 4 figs.; 2 tabs. 


24771 (JINR-E-2-89-858) Spin crisis and nonperturbative 
QCD dynamics. Dorokhov, A.E. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics); Kochelev, N.!. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics. 1989. 6p. Order Number DE91637119. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett. B. 

The relation between the QCD vacuum angle value 6, and the 
first moment of the singlet part of the proton structure function 
g1°(X) is obtained G,(0) ~ 2Nysin@y. 17 refs. 


24772 (JINR-E-2-90-264) Quasi-elastic neutrino production 
of charmed baryons trom the point of view of local duality. Ko- 
valenko, S.G. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems. 1990. 7p. Order Number DE91634511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The cross sections of quasi-elastic neutrino production of Ac*, 
<*, X.** - charmed baryons have been obtained on the basis of 





Bloom-Gilman local duality and approximate SU,-symmetry of 
strong interactions. 17 refs.; 3 figs. 


24773 (JINR-E-—2-90-363) Inclusion of transverse quark mo- 
menta in the model of quark-gluon strings. Lykasov, G.|. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems); Sergeenko, M.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1990. 12p. Order Number 
DE91637120. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Zeitshrift fur Physik. 

The mechanism of the account of the dependence of distribution 
functions of quarks, antiquarks, diquarks and their fragmentation 
into hadrons on the transverse momentum k; is proposed in the 
frame of the quark-gluon string model. The consequent of k; 
between 2n-quark-antiquark chains, or n-pomeron showers is sug- 
gested. The hadron and hadron-nuclear processes, p-p, p-A, K*-p, 
K*-A, are analysed. A strong dependence of the observed values 
on the number n is derived in this method, it is of special impor- 
tance for the analysis of hadron-nucleus collisions. The suggested 
method is compared with the regular k; fission method. 


24774 (JINR-E-4-89-559) Neutral pion photoproduction off 
nucleons and nuclei near threshold. Kamalov, S.S. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Chumbalov, A.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 38p. Order Number 
DE91634530. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Phys., A. 

The modern experimental data on the coherent photoproduction 
off *He, ®Li, 1*C, 10, 4°Ca and 2°8Pb are analyzed in terms of the 
DWIA in the momentum space. It is shown that the elaborated ele- 
mentary amplitudes do not give a possibility of the simultaneous 
self-consistent description of the process on free nucleons and nu- 
clei. 36 refs.; 11 figs.; 2 tabs. 


24775 (JINR-E-4-89-882) On the field-theoretical formula- 
tion of the low-energy pion-nucleon scattering problem. 
Machavariani, A.|.; Rusetskij, A.G. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 35p. Order 
Number DE91637121. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Phys. A. 

The low-type equations for low-energy pion-nucleon scattering 
which take into account the effects of nucleon recoil as well as the 
heavy-meson and antinucleon degrees of freedom are reduced to 
the Lippmann-Schwinger-type equation with the energy-dependent 
potential. The p-exchange contribution behavoiur turns out to be 
essential in describing the experimentally observrd behaviour of the 
aN-scattering rho), phase shift white for other p-waves the satisfac- 
tory description of experimental data is not destroyed by this 
contribution. 40 refs.; 13 figs. 


24776 (JINR-E-6-89-412) On the influence of second-class 
currents on the spin asymmetries in Gamow-Teller (6- 
transitions. Kathat, C.L. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems); Ousmane, M.A. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 16p. Order Number DE91634512. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to International conference on electromagnetic transi- 
tions in atomic nuclei, 18-21 Apr 1989, Tashkent, USSR. 

An expression for the differential rate of Gamow-Teller 6- 
transitions in polarized nuclei with allowance for the second class 
currents, the neutrino mass and the contribution from the leptonic 
(V + A)-current is obtained. The influence of the form factor Fy on 
the correlation coefficients Ae, AL, Ag and Ay as well as on the 
electron polarization P. is studied. It is shown that the experimen- 
tal investigation of the energy dependence of these observables 
will allow improvement of the present limits on F+. 18 refs.; 5 figs. 


24777 (JINR-R—-1-89-283) The method of statistical separa- 
tion of x— and K~ mesons by the procedure of a background 
subtraction in the maximum-likelihood function during the 
partial-wave analysis of the K-2z—7* system. Zajmidoroga, 
O.A.; Ehfendiev, A.A. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1989. 9p. (in Russian). Order 
Number DE91634550. Source: OSTI; NTIS (US Sales Only); INIS. 
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The possibility of performing a partial wave analysis of a 
K~2~2* system when there is no experimental identification of the 
secondaries has been shown. The substraction of the background 
events which correspond to the false hypotheses was applied to 
the likelihood fuction when the wave analysis has been done. This 
method was ‘verified by the generated data using the matrix ele- 
ment of the process determined from the experimental data on 
hydrogen. 9 refs.; 5 figs.; 2 tabs. 


24778 (JINR-R—1-89-452) What experiments say about pos- 
sibility of the new particle existence with mass less than the 
kaon mass. Sil'vestrov, L.V.; Takhtamyshev, G.G. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
22p. (In Russian). Order Number DE91634551. Source: OST; 
NTIS (US Sales Only); INIS. 

Analysis of data obtained in two K,-decays experiments and five 
ete and utp (FI- pairs) prompt production experiments indi- 
cates an anomalous I*!~— pairs production which could not be 
explained by the known dilepton sources. The anomalous pairs 
masses are limited by the value M(Il)<0.38-0.42 GeV/c. The model 
of these pairs formation is proposed over the intermediate neutral 
particle k° with the mass about 0.4 GeV/c? and the k®->I*I—n° 
decay where n° is the light unregistered neutral particle. The K,- 
meson decays with the formation of the anomalous pairs can be 
written down as K,->k°n°. The fraction of the decay mode as the 
average for two experiments is equal to (3.8+-1.1)x10-°. The 
anomalous I*|— pairs formation in hadronic collisions is possible 
over the inclusive h+h->k° + process. The cross section of this 
process is equal to ~10yub. The ratio of this value to the average 
inclusive production cross section of the nearest mass mesons 
K,etarho,w is equal to (4.1+-1.4)x10~—*. 30 refs.; 10 figs.; 4 tabs. 


24779 (JINR-R—1-89-639) Interference correlations and the 
sizes of hadron jet baryon cluster formation in region colli- 
sions of relativistic hadrons and nuclei. Grishin, V.G. (Joint inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy); Di- 
denko, L.A.; Pluta, J.; Progulova, T.B.; Tas, P.; Sultanov, M.U. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High En- 
ergy. 1989. 15p. (in Russian). Order Number DE91637122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Interference correlations in soft n—p-and n~C interactions at 40 
GeV/c have been investigated. The sizes of pion emission region 
have been estimated for jets in projectile and target-fragmentation 
region, and in the cases, where no clear two-jet structure of events 
is seen (central region). The values, obtained for jets in the 
projectile fragmentation region, are compatible with the sizes, char- 
acteristic for e*e- annihilation process. Obtained results and 
hadron-nucleus collisions: space-time characteristics of hadron- 
hadron and hadron-nucleus collisions: space-time characteristics of 
hadron jets, selected by the invariant method in the incident 
hadron fragmentation region, type and nature of colliding objects. 
30 refs.; 7 figs.; 6 tabs. 


24780 (JINR-R-1-89-875) Estimation of v,reversibleri. 
oscillation parameters in hybrid experiment E-564. Batusov, 
Yu.A. (and others); Bunyatov, S.A.; ivanov, Yu.P. Joint Inst. for Nu- 
clear Research, Dubna (USSR). 1989. 8p. (In Russian). Order 
Number DE91637009. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Zeitschrift tur Phys. C. 

Restrictions for v,,reversiblery,, oscillation parameters obtained 
in hybrid experiment E-564 are reported. The possibility for direct 
observation of r-lepton decays in the emulsion vertex detector al- 
lows one to considerably increase the sensitivity of the experiment 
to oscillation and set the following restrictions: AM<4.5 eV? and 
sin?(2@)<0x10-* (90% CL). 11 refs.; 4 figs.; 1 tab. 


24781 (JINR-R-2-89-167) The Monte Carlo realization of 
quark-gluon string model for description of high-energy 
hadron-hadron interactions. Amelin, N.S. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems); Bravina, 
L.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 26p. (in Russian). Order Number 
DE91637124. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to Yad. Fiz. 
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The simulation code has been created on the base of the quark- 
gluon string model to calculate the high-energy hadron-hadron 
interactions. The calculation results are compared with the diffrac- 
tive and nonsingle diffractive pp-and p-barp experimental data 
obtained from ISR and Sp-barpS colliders. 30 refs.; 13 figs.; 1 tab. 


24782 (JINR-R-2-89-356) Superstring Z’-boson in target 
experiments. Bednyakov, V.A.; Kovalenko, S.G. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems. 1989. 
22p. (in Russian). Order Number DE91634513. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the Organizing Committee of the 4. School of 
young scientists on quantum field theory and high energy physics, 
Sep 1989, Uzhgorod, USSR. 

The contribution of the extra Z’-boson to (anti)neutrino, polarized 
electron (positron) interactions with a fixed hadron (lepton) target 
has been studied within the superstring inspired Eg-model. The 
deep inelastic »-barN-scattering, diffractive rho° and A,-mesons 
production, v-bar,,e-scattering and P-odd asymmetry in elastic ep- 
collisions are more sensitive to the Z’-boson contribution. The 
interest in studying the Z’ contribution to such processes is 
explained by different sensitivity of those processes to different cou- 
plings of the Z’-boson with fermions. The contribution of the extra 
Z'-boson varies from parts of per cent to hundreds of per cent de- 
pending on the parameter of the superstring Eg-model, the studied 
physical reactions and the form of representation of experimental 
data. The Z-Z’ mixing is very important. 26 refs.; 13 figs.; 2 tabs. 


24783 (JINR-R-2-89-484) On the question of the coherent 
photoproduction of pions in the Coulomb field of a nucleus. 
Efimov, G.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics); Ivanov, M.A.; Lyubovitskij, V.E.; Che- 
lidze, A.D. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics. 1989. 7p. (in Russian). Order Number 
DE91634552. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Pis'ma Zh. Ehksp. Teor. Fiz. 

The question of coherent photoproduction of pions in the 
Coulomb fieki of a nucleus is discussed in connection with the 
SIGMA-AIKS experiments (JINR-HEPL). The amplitude of the pro- 
cess + -> 37 is obtained and the total cross section of the pion 
photoproduction is calculated in the framework of the quark con- 
finement model. The agreement with experimental data and the 
chiral approach is obtained. 12 refs.; 3 figs.; 2 tabs. 


24784 (JINR-R-2-89-494) Pion form factor (inverse 
Gounaris-Sakurai problem). Bykovskij, B.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Meshcheryakov, V.A.; Meshcheryakov, D.V. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 1 1p. 
(In Russian). Order Number DE91634553. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The analytical expression for the electromagnetic pion formfactor 
with only rho-meson contribution is derived. The strong depen- 
dence of the poles of F,,(t) in the crossing channel on the value of 
scattering length a,’ is observed. Satisfactory description is ob- 
tained both for —F.(t}— in the interval -t— ~ 4 GeV* and the 
phase 6,1(t) in the interval till t ~ 1 GeV? as well as for amplitude 
f,1(t) in the unphysical region including the interval m,° <t< 
4m,,°. 10 refs.; 6 figs.; 1 tab. 


24785 (JINR-R-2-89-645) On the calculation of the nucleon 
square charge radius in nuclear matter. Bunyatin, G.G. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 10p. (In Russian). Order Number DE91637125. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

For the description of the nucleon the effective pion-baryon La- 
grangian is constructed on the basis of the cloudy bag model, 
CBM. This Lagrangian is translationally invariant unlike the initial 
quark-pion CBM Lagrangian. The mean square charge radius 
<tw*>"'/2 of a free nucleon and a nucleon in nuclear matter is cal- 
culated. The modification of the pion field equations in nuclear 
medium leads to the increase of —<1n*>1/*— (by ~ 10-15%) as 
well as by the description of the nucleon according to the initial 
CBM Lagrangian. 3 rets.; 1 fig.; 1 tab. 


340 ERA Vol. 16, No. 9 


24786 (JINR-R-2-89-866) Mathematical simulation of 
dibaryon resonances fluctuations. Bazhanskij, |.!. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 10p. (In Russian). Order Number DE91637126. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The mathematical simulation of effective mass spectra of a two- 
nucleon system for production reactions of the overlapping 
dibaryon resonances with a high level density (I[/D>1) is per- 
formed. The results of the investigation are compared with the 
available experimental data. 7 refs.; 4 figs. 


24787 (JINR-R-2-89-873) Baryon charge condensate and 
baryogenesis. Dolgov, A.D. (Gosudarstvenny}; Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental'noj Fiziki); Kirillova, D.P. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 19p. (In Russian). Order Number DE91637212. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Phys. 

The baryosynthesis model, based on a scalar field condensate x 
carring a baryon charge, it is discussed. In contrast to the original 
Affleck and Dine model of baryogenesis, the creation of particles 
by the scalar field x has been into consideration. Quantitatively dif- 
ferent cases for the scalar field potential are studied, namely the 
cases with and without flat directions in the potential. It has been 
proved, that in the case with flat directions in the potential the pro- 
cess of particle creation leads to the complete washing out of the 
baryon asymmetry, for a natural choice of the model parameters. 
The generation of the observed baryon excees is possible in the 
role of the inflation field, in the case without flat directions the gen- 
eration of the observed value of the baryon asymmetry proves 
possible for the natural choice of the parameters of the model. 16 
refs. 


24788 (JINR-R-2-90-287) Calculation of the Higgs boson 
decay width into termion pairs. Bardin, D.Yu. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Christova, P.Ch.; Vilenskij, B.M. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1990. 18p. (in Rus- 
sian). Order Number DE91637011. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Higgs boson decay width into any fermion pair is calculated 
taking into account the one-loop electroweak and quantum- 
chromodynamic corrections. The exact expressions for all 
corrections are presented and their dependence on chi-boson and 
t-quark masses is analyzed. Some specific peculiarities, which are 
connected with occurrence of a mass singularities in the quantum- 
electrodynamical part of the correction are discussed. It is 
demonstated that in the limit May; >>My the expression for the 
electroweak correction contains a quadratically enhanced term, 
which was found earlier by Veltman. The obtained results are 
shown graphically. 19 refs.; 8 figs.; 2 tabs. 


24789 (JINR-R-15-89-430) The neutron-proton interaction 
at low energies and possibility of the resonance existence with 
J7=0*. Borzakov, S.B. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 6p. (In Russian). Order 
Number DE91637123. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of description of experimental data on 'So-state 
neutron-proton interaction at low energies with the help of the reso- 
nance with negative energy is discussed. Experimental results 
which confirm this hypothesis are observed and new experiments 
on search for this resonance are proposed. 23 refs. 


24790 (KEK-90-9, pp. 1-12) Rare decays and CP violation 
in K and B systems. Lim, C.S. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425-: 3. 
meeting on physics at TeV energy scale, Tsukuba (Japan), 28-30 
Sep 1989). In Proceedings of the third meeting on physics at TeV 
energy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The complementary roles played by K and B decays to check 
the Kobayashi-Maskawa mixing scheme and the mechanism of CP 
violation are discussed. The origin of the sizeable CP asymmetry 
in B decays is clarified, in comparison with the corresponding 





asymmetry in K system. While the theoretical prediction of such 
CP asymmetry in B decay is reliable, K rare decays still provide 
some useful information on m. For example, the recent data on K, 
-> pp-bar with some assumption, implies 60 GeV < or approx. m; 
< or approx. 120 GeV. (author). 


24791 (KEK-90-9, pp. 13-20) Estimations of long-distance 
effects on K° - K-bar® mixing by chiral Lagrangian. Kurimoto, 
Takeshi (Osaka Univ., Toyonaka (Japan). Coll. of General Educa- 
tion). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1990. (CONF-8909425—: 3. meeting on physics at TeV 
energy scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings 
of the third meeting on physics at TeV energy scale. 455p. Order 
Number DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 
Long-distance contributions to K, - Kgs mass difference are esti- 
mated with the chiral Lagrangian method proposed by Bardeen, 
Buras and Gerard. In this method the effects of strong interaction 
are divided into high energy part (above hadronic scale) and low 
energy part (below hadronic scale). The former is taken into ac- 
count by using renormalization group equations in quark picture, 
while the latter by chiral Lagrangian in meson picture. Here estima- 
tions are made for single particle and two particles intermediate 
states which consist of the U(3) pseudo scalar nonet. The sum of 
these contributions are estimated to be 8~36% of the experimental 
value depending on the cutoff scale and s quark mass. (author). 


24792 (KEK-90-9, pp. 21-27) CP violation in B meson de- 
cays in 3- and 4 generation models. Wakaizumi, Seiichi 
(Tokushima Univ. (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425—: 3. meeting 
on physics at TeV energy scale, Tsukuba (Japan), 28-30 Sep 
1989). In Proceedings of the third meeting on physics at TeV en- 
ergy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We investigate the effects of CP violation in nonleptonic decays 
of neutral B mesons (Bg, Bs) in the Kobayashi-Maskawa model 
through the quark exchange- and W emission-diagrams for three 
and four generations. We obtain the result that the CP violating 
asymmetries for By->D*D-, x*x- and K*K~ reach the order of 
40% and the number of bb-bar quark pairs needed to detect the 
asymmetries is 10°-10° at 3c level, and the asymmetries for Bs- 
>D-barx®, D-x*, D°n° and D*x- reach the order of 20% and 
the number of bb-bar pairs is order of 10°. The 4th generation 
hardly enhances the CP asymmetries except for the mode b-bar- 
>c-barcs-bar for Bs-decay among the eight ‘tree diagram’ decay 
modes studied here. The reason for such an effect of the 4th gen- 
eration is investigated. (author). 


24793 (KEK-90-9, pp. 28-37) Quark mass matrix and B,°- 
B-bar,° mixing. Tanimoto, Morimitsu (Ehime Univ., Matsuyama 
(Japan). Faculty of Education). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425—: 3. 
meeting on physics at TeV energy scale, Tsukuba (Japan), 28-30 
Sep 1989). in Proceedings of the third meeting on physics at TeV 
energy scale. 455p. Order Number DE91767975. Source: OST]; 
NTIS (US Sales Only); INIS. 

We propose a new quark mass matrix based on the BCS form. 
At the first stage, the desirable two mass gaps are derived and the 
generation mixing occurs between the second generation and the 
third one. At the second stage, the first generation quarks obtain 
masses and the CP violating phase appears. The interesting pre- 
diction is found in the V element of the KM matrix, which is 
favorable to the heavy top quark. The B,°-B-bary° mixing is also 
discussed based on the new mass matrix. (author). 


24794 (KEK-90-9, pp. 38-59) Neutrino mass matrix and 
double beta decay. Kotani, Tsuneyuki (Osaka Gakuin Univ., Suita 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1990. (CONF-8909425—: 3. meeting on physics at TeV 
energy scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings 
of the third meeting on physics at TeV energy scale. 455p. Order 
Number DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

The possible types of light neutrinos are discussed in connection 
with the recent data on Z” decay, which show the number of differ- 
ent neutral elementary particles to be N, = 3. It is shown to be 
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possible in principle to construct models including at most six gen- 
erations even for N, = 3, if neutrinos are the special (ZKM) Dirac 
type which means that only one Dirac neutrino plays a role for two 
generations. The neutrinoless double beta decay accompanied by 
the emission of a Majoron does not exist, if N, = 3 and the Ma- 
joron is the type proposed by Gelmini and Roncadelli. The recent 
progress of theoretical estimations for nuclear matrix elements are 
summarized briefly. (author). 


24795 (KEK-90-9, pp. 71-76) The equivalent photon ap- 
proximation vs. exact calculation for the single weak boson 
production in e*e~ collision. Iwasaki, Hirotomo (Hiroshima Univ. 
(Japan). Dept. of Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425—: 3. meeting 
on physics at TeV energy scale, Tsukuba (Japan), 28-30 Sep 
1989). In Proceedings of the third meeting on physics at TeV en- 
ergy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The equivalent photon approximation (EPA) for the process 
e*e- -> evW is discussed in comparison with the exact calcula- 
tion, mainly concerning the electroweak gauge cancellation. The 
EPA is shown to be fairly good approximation for this electroweak 
process. (author). 


24796 (KEK-90-9, pp. 83-106) Higgs physics. Hikasa, Ken- 
ichi (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1990. (CONF-8909425—: 3. meeting on physics at TeV 
energy scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings 
of the third meeting on physics at TeV energy scale. 455p. Order 
Number DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

In the report, major aspects of electroweak symmetry breaking 
are discussed and the phenomenology of the standard Higgs bo- 
son is reviewed. Some circumstantial evidence is already available 
which proves that the intermediate vector bosons are massive 
gauge particles. This requires the Higgs mechanism at work, which 
in turn implies the existence of (unphysical) Goldstone bosons tied 
to the breaking of SU(2) x U(1). The nature of these Gokistone 
bosons is not known yet. They can be either elementary particles 
as in the standard model or supersymmetric models, or composite 
pion-like particles as in the technicolor models. The existence or 
nonexistence of a physical Higgs particle is a different matter, but 
at least one physical scalar particle is found in any elementary-type 
model as radial mode of the vacuum. Although such a particle may 
not exist in composite-type models, a simple argument shows that 
some new physics ought to uncover itself in the J = 0 sector, either 
one or more scalar particles or strongly interacting W-Z-top system. 
Any number of Higgs doublets as well as usual techniquark sce- 
narios are consistent with observations. (N.K.) 69 refs. 


24797 (KEK-90-9, pp. 64-70) Verification of the quantum 
electroweak effects through the weak boson mass relation. 
Hioki, Zenro (Tokushima Univ. (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF- 
8909425-: 3. meeting on physics at TeV energy scale, Tsukuba 
(Japan), 28-30 Sep 1989). In Proceedings of the third meeting on 
physics at TeV energy scale. 455p. Order Number DE91767975. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The report reviews recent studies of the Myw-Mz relation made 
by using new experimental data on the weak boson masses. It 
shown that these data clearly indicate the existence of quantum ef- 
fects of the electroweak interaction, and also give an upper bound 
on the top quark mass. Analyses based on the standard SU(2) x 
U(1) gauge theory have used the value of sin?6y extracted form 
deep inelastic neutrino-nucieon scatterings. There, actual experi- 
mental conditions have to be incorporated, and one has to use the 
parton model to describe the quarks in the target nucleons. The 
present report shows that new experimental data on the weak 
boson masses make such a "new-type” analysis possible. The nec- 
essary theoretical tool is only the Myw-Mz relation, i.e. the weak 
boson mass relation derived from the muon decay amplitude. It is 
shown that the electroweak theory can be tested beyond the tree 
approximation independent of the neutrino experiments by using 
the My-Mz relation. The new data are in excellent agreement with 
calculations including the quantum effects, while those at tree level 
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cannot reproduce the data. Theoretical ambiguities are small 
enough in this analysis and do not affect the conclusion. (N.K.). 


24798 (KEK-90-9, pp. 123-128) SUSY search at HERA. Kon, 
Tadashi (Seikei Univ., Musashino, Tokyo (Japan)); Kobayashi, Tet- 
suro; Nakamura, Keiichiro. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425-—: 3. meeting 
on physics at TeV energy scale, Tsukuba (Japan), 28-30 Sep 
1989). In Proceedings of the third meeting on physics at TeV en- 
ergy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Supersymmetric (SUSY) particle production at HERA : (1) e~p - 
> e tikde—q tikdeX, (2) e~p -> e tilde + tideqX and (3) e~p -> + 
tide v tildeqX are investigated in the framework of the minimal 
SUSY standard model. Emphasis will be nut on how to extract sig- 
nals by minimizing noises coming from respective background 
processes. It is also pointed out that the differential left-right asym- 
metry using longitudinally polarized electron beam affords us useful 
information on selectron masses. (author). 


24799 (KEK-90-9, pp. 129-135) Single W production asso- 
ciated with SUSY particles in longitudinally polarized e*e— 
collisions. Jimbo, M. (Rikkyo Univ., Tokyo (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1990. (CONF-8909425-—: 3. meeting on physics at TeV 
energy scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings 
of the third meeting on physics at TeV energy scale. 455p. Order 
Number DES1767975. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the single W production associated with sleptons 
in longitudinally polarized e*e- beams. The polarized cross- 
sections and the angular distributions of W- are calculated for 
charged sleptons in left-handed and right-handed multiplets. It is 
shown that the cross-sections for spin-1 configurations of ete~ 
beams are sensitive to the mass spectrum of SUSY particles in the 
sub-TeV region, and considerably large in the TeV region. (author). 


24800 (KEK-90-9, pp. 136-139) CP-violation in SUSY and 
T-odd asymmetry. Kizukuri, Yoshiki (Tokai Univ., Hiratsuka, Kana- 
gawa (Japan). Dept. of Physics). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425—: 3. 
meeting on physics at TeV energy scale, Tsukuba (Japan), 28-30 
Sep 1989). In Proceedings of the third meeting on physics at TeV 
energy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

T-violation in the gaugino pair production processes by e*te~ 
annihilation is discussed in the supersymmetric standard model. T- 
odd correlations among the momenta and/or spins of initial and 
final state particles are expected as T violation effect. (author). 


24801 (KEK-90-9, pp. 140-143) Flipped left-right gauge 
model with tau-gaugino mixing. Yamamoto, Katsuji (Kyoto Univ. 
(Japan). Faculty of Engineering). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF-8909425-: 3. 
meeting on physics at TeV energy scale, Tsukuba (Japan), 28-30 
Sep 1989). In Proceedings of the third meeting on physics at TeV 
energy scale. 455p. Order Number DE91767975. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A supersymmetric left-right gauge model is considered, where 
the mixing between tau and the SU(2)R gaugino chin occurs due 
to a ‘flipped’ assignment for the matter fields. The model parame- 
ters are restricted so that the tau-chig mass matrix reproduces the 
May and the small left-handed tau-chig mixing angle. The tau-chip 
mixing effects are expected to be seen clearly in the gauge boson 
decays as the violation of lepton universality. (author). 


24802 (KEK-90-9, pp. 162-172) Color-sextet condensation. 
Fukazawa, K. (Hiroshima Univ. (Japan). Dept. of Physics); Muta, 
T.; Saito, J.; Watanabe, |.; Yonezawa, M.; Inoue, M. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. 
(CONF-8909425—: 3. meeting on physics at TeV energy scale, 
Tsukuba (Japan), 28-30 Sep 1989). In Proceedings of the third 
meeting on physics at TeV energy scale. 455p. Order Number 
DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

The condensation of the color-sextet quarks are considered. We 
present the dynamical electroweak symmetry breaking model with 
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high-color effect and four-fermion interactions where the color- 
sextet quark condensate Q-barQ acts are the Higgs field. The 
masses of sextet quarks are predicted to be 210~280 GeV for the 
lighter sextet quark of the iso-spin doublet U and D, and 280~330 
GeV for the heavier partner. In the simplest model, the sextet 
quarks belong to 6* of SU(3)c, and their charges are +2/3 for U, - 
1/3 for D. (author). 


24803 (KEK-90-9, pp. 173-186) Calculating the decay con- 
stants in dynamical symmetry breaking. Aoki, Ken-ichi (Kyoto 
Univ. (Japan). Research Inst. for Fundamental Physics). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. 
(CONF-8909425—: 3. meeting on physics at TeV energy scale, 
Tsukuba (Japan), 28-30 Sep 1989). In Proceedings of the third 
meeting on physics at TeV energy scale. 455p. Order Number 
DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

Physical quantities accompanying the dynamical chiral symmetry 
breaking in QCD like theories are examined. Expression for the 
decay constant (usually called f,,) is given exactly to the ladder ap- 
proximation by solving the Bethe-Salpeter equation. Numerical 
calculation is done for X(self energy function of fermion), fx, <psi- 
barpsi>pr, with various 6-function of the gauge coupling constant. 
We find that {,,/<psi-barpsi>p, fr/Agcop are rather stable against 
the infrared cutoff parameter, while <-function itself depends 
strongly on the infrared cutoff. In this talk, | will describe very basic 
points of our framework and present some numerical results. (au- 
thor). 


24804 (KEK-90-9, pp. 187-194) Recent topics on techni- 
color theory. Bando, Masako (Aichi Univ., Toyohashi (Japan)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jun 1990. (CONF-8909425—: 3. meeting on physics at TeV energy 
scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings of the 
third meeting on physics at TeV energy scale. 455p. Order Num- 
ber DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

After a short historical review of technicolor theory and the so 
called FCNC problem, recent two models, asymptotically free (AF) 
and asymptotically nonfree (ANF) gauge theories are introduced to 
solve the FCNC problem. The relation is discussed between the 
two models by using the solutions of improved planar Schwinger- 
Dyson equation. We observe two types of the ultraviolet fixed 
points, the one corresponds to the so-called trivial ultraviolet fixed 
point usually observed in AF gauge theories, and the other to the 
nontrivial ultraviolet fixed point. In the last part of this paper | would 
like to make a comment on the essence of FCNC problem comes 
from the momentum dependence of the dynamical generated 
fermion mass function. (author). 


24805 (KEK-90-9, pp. 195-202) Extra composite W and Z 
bosons implied by complementarity. Yasue, Masaki (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF- 
8909425-: 3. meeting on physics at TeV energy scale, Tsukuba 
(Japan), 28-30 Sep 1989). In Proceedings of the third meeting on 
physics at TeV energy scale. 455p. Order Number DE91767975. 
Source: OSTI; NTIS (US Sales Only); INIS. ; 

It is demonstrated that vector meson dominance (such as Z) of 
the photon shows up in a gauge model based on SU(2)1, x 
SU(2)o,"° x U(1)y' with unbroken and confined SU(2),,"° x 
SU(2)o, °°. Left-handed quarks (q;* for A=1,2,3 and i=1,2) and lep- 
tons (|) are composites of scalars, w tilde,,, carrying the weak 
charge and spinors, ¢,° (a = 0,1,2,3), carrying the three colors (a 
= 1,2,3) and B - Lia = 0), as qi* ~ w tikde,;c,4 and ik, ~ w 
tilde, ;c,°. The confined gauge model is shown to be equivalent to 
the conventional model realized in the Higgs phase as far as the 
scalar degrees of freedom are frozen. (author). 


24806 


(KEK-90-9, pp. 203-212) Effects of exotic composite 
particles in the TRISTAN, SLC, and LEP energy region. Akama, 
Keiichi (Saitama Medical Coll., Moroyama (Japan)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. 
(CONF-8909425—: 3. meeting on physics at TeV energy scale, 
Tsukuba (Japan), 28-30 Sep 1989). In Proceedings of the third 


meeting on physics at TeV energy scale. 455p. Order Number 
DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 





We investigate properties of exotic bosons in the subquark 
model. Starting with typical dynamical models, we derive their ef- 
fective interactions, examine the restrictions from the presently 
known experimental results, and estimate possible effects on e*e— 
scattering. Some of the neutral exotics which decouple from neutri- 
nos at low energies, can be light, and offer the possibility of 
detecting sizable effects in the TRISTAN, SLC and LEP energy re- 
gion. (author). 


24807 (KEK-90-9, pp. 213-226) New physics at TeV scale, 
(2). Terazawa, Hidezumi (Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1990. (CONF-8909425-: 3. meeting on 
physics at TeV energy scale, Tsukuba (Japan), 28-30 Sep 1989). 
In Proceedings of the third meeting on physics at TeV energy 
scale. 455p. Order Number DE91767975. Source: OSTI; NTIS 
(US Sales Only); INIS. 

By following the Part |, where many important predictions mostly 
in composite models which have already been checked or will be 
tested in the future experiments at TeV energy scale are summa- 
rized, additional predictions are presented on the weak mixing 
angle (6w), the quark mixing matrix elements (Vup, Veo, Via, etc.) 
and the Higgs scalar and top quark masses, mostly based on the 
principle of '‘triplicity’ of hadrons, quarks and subquarks asserting 
that a certain physical quantity such as the weak current is taken 
equally well as either one of a composite operator of hadrons, that 
of quarks and that of subquarks. (author). 


24808 (KEK-90-9, pp. 227-239) Rare kaon decays. 
Shinkawa, Takao (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1990. (CONF-8909425-: 3. meeting on 
physics at TeV energy scale, Tsukuba (Japan), 28-30 Sep 1989). 
In Proceedings of the third meeting on physics at TeV energy 
scale. 455p. Order Number DE91767975. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Study of rare kaon decays supplies information to check the 
Standard Model from the viewpoints of lepton flavour violation and 
direct CP violation and to define parameters in the Standard Model. 
Rare kaon decays also give strong constraints on theories beyond 
the Standard Model. Experimental sensitivities on the branching ra- 
tios by existing accelerators will reach levels of 10-19 to 10-"" for 
various rare kaon decays. Future kaon factories proposed at BNL, 
FNAL and TRIUMF will improve these sensitivities by two or three 
orders of magnitude. Present status of rare kaon decay experi- 
ments and future kaon factories will be presented. (author). 


24809 (LA-UR-91-1893) Pion double charge exchange and 
hadron dynamics. Johnson, M.B. Los Alamos National Lab., NM 
(USA). [1991]. 13p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9106194—1: International 
workshop on pions in nuclei, Penyscola (Spain), 2-9 Jun 1991). Or- 
der Number DE91013384. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper will review theoretical results to show how pion dou- 
ble charge exchange is contributing to our understanding of hadron 
dynamics in nuclei. The exploitation of the nucleus as a filter is 
shown to be essential in facilitating the comparison between theory 
and experiment. 23 refs., 3 figs., 2 tabs. 


24810 (LA-UR-91-2011) “inevitable” dibaryons. Goldman, 
T. Los Alamos National Lab., NM (USA). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9105106-9: 4. conference on the intersections between 
particle and nuclear physics, Tucson, AZ (USA), 23-29 May 1991). 
Order Number DE91014735. Source: OSTI; NTIS; INIS; GPO Dep. 

Two dibaryons, one with high strangeness, the other with the 
quantum numbers of a spin excitation of the deuteron, are found in 
essentially all models of QCD. Experimental proof that they are not 
produced at levels well below the predicted cross sections would 
require major revisions of our understanding of QCD. 14 refs., 4 
tabs. 


24811 (LBL-23143) Probing electroweak symmetry break- 
ing at multi-TeV colliders. Chanowitz, M.S. Lawrence Berkeley 
Lab., CA (USA). 26 Mar 1987. 28p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
870334—8: Workshop on results and perspectives in particle 
physics, La Thuile (italy), 1-7 Mar 1987). Order Number 
DE91014195. Source: OSTI; NTIS; INIS; GPO Dep. 

Low energy theorems are derived for scattering of longitudinally 
polarized W and Z's, providing the basis for an estimate of the ob- 
servable signal if electroweak symmetry breaking is due to new 
physics at the TeV scale. A pp collider with L, \/s = 40 TeV, 
10%cm. —*s—" is just sufficient to observe the signal while pp col- 
liders with 40, 105 or 20, 10°° are not. A collider that is sensitive to 
the TeV-scale signal provides valuable information about symmetry 
breaking whether the masses of the associated new particles are 
below, within, or above the 1-2 TeV region. 6 refs., 6 figs., 2 tabs. 


24812 (LBL-25078) Two gauge boson physics at future 
colliders. Cahn, R.N. Lawrence Berkeley Lab., CA (USA). 13 May 
1988. 17p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00098. (CONF-8804245-1: 8. International 
workshop on Photon-Photon Collisions, Jerusalem (Israel), 24-28 
Apr 1988). Order Number DE91014474. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Electroweak unification suggests that there should be WW and 
ZZ physics analogous to + physics. Indeed, WW and ZZ colli- 
sions will provide an opportunity to search for the Higgs boson at 
future high energy colliders. Cross sections in the picobarn range 
are predicted for Higgs boson production at the proposed 40-TeV 
SSC. While other states may be produced by WW and ZZ colli- 
sions, it is the Higgs boson that looms as the most attractive 
objective. 31 refs., 5 figs. 


24813 (LBL-25104) Twos in two photon physics: A con- 
vention for the ++* width of a si particle. Cahn, R.N. 
Lawrence Berkeley Lab., CA (USA). 27 May 1988. 9p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00098. (CONF-8804245-2: 8. International workshop on 
Photon-Photon Collisions, Jerusalem (Israel), 24-28 Apr 1988). Or- 
der Number DE91014473. Source: OSTI; NTIS; INIS; GPO Dep. 

The two conventions for the -y7* width of a spin-one resonance 
are discussed. It is shown that the more reasonable one is the one 
that gives the larger experimental value. 5 refs. 


24814 (LBL-27467) How to search tor an electric dipole 
form factor of the 7 lepton at a 7-charm . Bernreuther, 
W. (Lawrence Berkeley Lab., CA (USA)); Nachtmann, O. Lawrence 
Berkeley Lab., CA (USA). 9 Aug 1989. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
8905144—19: Tau-Charm Factory workshop, Stanford, CA (USA), 
23-27 May 1989). Order Number DE91014714. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We investigate some CP-odd correlations which can be used to 
search for an electric dipole form factor d,(s) of the 7 in the reac- 
tion ete- — r*r — at c.m. energies ,/s relevant for a r-charm 
factory. These observables require measurement of the 7 polariza- 
tions. Using the channel e*e- — 2* v-x~v- one should be able 
to measure d, at ,/s = 4 GeV with an accuracy 6(d,) ~ 25 x 
10-€e cm, assuming the production of 10’ + pairs. The same ac- 
curacy can be reached with 10° + pairs at ,/s = 10 GeV, the 
typical c.m. energy of a B-factory. 8 refs., 2 figs., 1 tab. 


24815 (LBL-30564) Higgs boson masses in supersymmet- 
ric models. Berger, M.S. Lawrence Berkeley Lab., CA (USA). Apr 
1991. 53p. Sponsored by USDOE, Washington, DC (USA); Na- 
tional Science Foundation, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (UCB-PTH-91/16). Order Number DE91014708. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Imposing supersymmetry on a Higgs potential constrains the pa- 
rameters that define the potential. In supersymmetric extensions to 
the stranded model containing only Higgs SU(2), doublets there ex- 
ist Higgs boson mass sum rules and bounds on the Higgs masses 
at tree level. The prescription for renormalizing these sum rules is 
derived. An explicit calculation is performed in the minimal super- 
symmetric extension to the standard model (MSSM). In this model 
at tree level the mass sum rule is My? + M,? = Mg? + Mz. The re- 
sults indicate that large corrections to the sum rules may arise from 
heavy matter fields, e.g. a heavy top quark. Squarks significantly 
heavier than their fermionic partners contribute large contributions 
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when mixing occurs in the squark sector. These large corrections 
result from squark-Higgs couplings that become large in this limit. 
Contributions to individual Higgs boson masses that are quadratic 
in the squark masses cancel in the sum rule. Thus the naturalness 
constraint on Higgs boson masses is hidden in the combination of 
Higgs boson masses that comprise the sum rule. 39 refs., 13 figs. 


24816 (LBL-30619) «’/e: Review and recent progress. 
Franzini, P.J. Lawrence Berkeley Lab., CA (USA). 19 Apr 1991. 
21p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9103173-2: Rencontres de physiques 
de la Valle d’Aosta, La Thuile (Italy), 4-9 Mar 1991). Order Number 
DE91013774. Source: OSTI; NTIS; INIS; GPO Dep. 

The evolution of the theoretical perspective on «’/e is reviewed. 
The introduction of the Z° penguin and the effects of high M, are 
discussed, in particular the possibility for «’/e to be identically zero. 
Recent calculations of «’/e based on current estimates and bounds 
on the input parameters are presented. 41 refs., 13 figs. 


24817 (LIYaF—-1588) Muonium to antimuonium conversion. 
Achievements and hopes. Drukarev, E.S.; Gordeev, V.A. AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1990. 26p. Order 
Number DE91637128. Source: OSTI; NTIS (US Sales Only); INIS. 

The models of the leptonic number violatins in which the pro- 
cesses with AL=2 appear to be more probable than those with 
AL=1 are considered. The latter are known to be strongly sup- 
pressed. The background processes investigated by theoretical 
and experimental means are discussed. 27 refs.; 7 figs. 


24818 (LIYaF—-1598) Quarks in the instanton vacuum. 1. 
Quark propagator. Pobylitsa, P.V. AN SSSR, Leningrad (USSR). 
Inst. Yadernoj Fiziki. 1990. 38p. Order Number DE91637129. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A systematic theory of quarks in the dilute instanton medium is 
suggested. All the graphs for the quark propagator surviving at 
large number of colours are summed up and a closed equation for 
the quark propagator in the instanton medium is obtained. The chi- 
ral symmetry is shown to be spontaneously broken. 16 refs.; 5 figs. 


24819 (LIYaF-1601) Heavy mesons in the bootstrap quark 
model. Gerasyuta, S.M.; Sarantsev, A.V. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1990. 20p. Order Number 
DE91637130. Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of an approach developed for light quarks the 
scattering amplitudes of heavy quarks qQ-bar->qQ-bar-> ,QQ-bar- 
>QQ-bar (q=u,d,s; Q=c,b,t) are calculated. The obtained mass 
values of the lowest c,b-mesons multiplets (JP=0-,1 —,0*) are ina 
good agreement with the experimental ones. The masses of the 
new heavy particles with the t-quark are predicted. 46 refs.; 4 figs.; 
5 tabs. 


24820 (NIIYaF-MGU-—90-2-148) Quark-biquark baryon struc- 
ture: leptonic decay of baryons in QCD and in unitary 
symmetry. Anoshin, A.!.; Gelmi, L.; Zamiralov, V.S.; Lepshokov, 
S.N. Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1990. 25p. (In Rus- 
sian). Order Number DE91634556. Source: OSTI; NTIS (US Sales 
Only); INIS. 

For baryons 1/2* of SU(6) 70-plet the constants of lepton transi- 
tions G,” in quark-biquark model and in the unitary symmetry 
model are obtained. It is shown that F- and D-tensor structures of 
axially-vector weak baryon current Ja are related to a certain quark 
structure of the baryons. For the constants of neutral transitions in 
SU(6) and charged transitions in SU(4)Ga,® the Borel sum rules 
are plotted. It is shown that they have the structure reflecting the 
presence of F- and D- bonds in the current Ja. 11 refs. 


24821 (SLAC-PUB-5558) Light-cone quantization of quan- 
tum chromodynamics. Brodsky, S.J. (Stanford Linear Accelerator 
Center, Menio Park, CA (USA)); Pauli, H.C. Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA). Jun 1991. 45p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00515. (CONF-9103180—1: 30. Schladming winter schoo! in 
particle physics on field theory, Schladming (Austria), Mar 1991). 
Order Number DE91013991. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the light-cone quantization of gauge theories from 
two perspectives: as a calculational tool for representing hadrons 
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as QCD bound-states of relativistic quarks and gluons, and also as 
a novel method for simulating quantum field theory on a computer. 
The light-cone Fock state expansion of wavefunctions at fixed light 
cone time provides a precise definition of the parton model and a 
general calculus for hadronic matrix elements. We present several 
new applications of light-cone Fock methods, including calculations 
of exclusive weak decays of heavy hadrons, and intrinsic heavy- 
quark contributions to structure functions. A general nonperturbative 
method for numerically solving quantum field theories, “discretized 
light-cone quantization,” is outlined and applied to several gauge 
theories, including QCD in one space and one time dimension, and 
quantum electrodynamics in physical space-time at large coupling 
strength. The DLCQ method is invariant under the large class of 
light-cone Lorentz transformations, and it can be formulated such 
at ultraviolet regularization is independent of the momentum space 
discretization. Both the bound-state spectrum and the correspond- 
ing relativistic light-cone wavefunctions can be obtained by matrix 
diagonalization and related techniques. We also discuss the con- 
struction of the light-cone Fock basis, the structure of the light-cone 
vacuum, and outline the renormalization techniques required for 
solving gauge theories within the light-cone Hamiltonian formalism. 


24822 (SLAC-PUB-5598) Study of nuclear effects in the 
deuteron and extraction of neutron to proton stucture function 
ratio. Bodek, A. (Rochester Univ., NY (USA). Dept. of Physics); 
Dasu, S.; Rock, S.E. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jun 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
9105106—16: 4. conference on the intersections between particle 
and nuclear physics, Tucson, AZ (United States), 23-29 May 1991). 
Order Number DE91015484. Source: OSTI; NTIS; INIS; GPO Dep. 

We performed a combined analysis of electron, muon, neutrino, 
and anti-neutrino deep inelastic scattering structure functions of hy- 
drogen and deuterium, within the framework of quark-parton model. 
The neutron to proton structure function ratio was obtained using 
three different techniques: electron and muon scattering experi- 
ments on deuterium and hydrogen by using traditional Fermi motion 
corrections; extrapolation of the EMC effect on heavy targets to 
deuterium and free nucleons; and using Be and C data. At high x 
there is a disagreement between these data. 10 refs., 2 figs. 


24823 (SSCL-486) Using the top quark for testing Stan- 
dard Model polarization and CP predictions. Kane, G.L. 
(Michigan Univ., Ann Arbor, Mi (USA). Randall Lab. of Physics); 
Ladinsky, G.A.; Yuan, C.-P. Superconducting Super Collider Lab., 
Dallas, TX (USA). Jun 1991. 41p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-89ER40486. 
(UM-TH-91 -12;JHU-TIPAC—9109;PSU/TH-86;SCIPP-91/09). Order 
Number DE91014926. Source: OSTI; NTIS; INIS; GPO Dep. 

Once top quarks are found, because they are heavy they will al- 
low many new tests of the Standard Model and new probes of 
physics at the 100 GeV scale. In this paper we show how to test 
the Standard Model QCD predictions for the transverse polarization 
of a top quark produced at the Tevatron, SSC, LHC and NLC. We 
also examine the most general form of the W-t—b vertex, and 
show how to detect effects of non-SM operators. Ways of detecting 
non-SM CP violation effects in either the production or the decay of 
the top and anti-top quarks are examined. 23 refs., 10 figs. 


24824 (UCRL-JC—107462) 6-Decay in the Skyrme-Witten 
representation of QCD. Snyderman, N.J. Lawrence Livermore Na- 
tional Lab., CA (USA). May 1991. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9101100—-2: Workshop on strong, weak, and electromagnetic 
interactions in nuclei and astrophysics, Livermore, CA (USA), 3-4 
Jan 1991). Order Number DE91015122. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The renormalized coupling strength of the §-decay axial vector 
current is related to ++ p cross sections through the Adler- 
Weisberger sum rule, that follows from chiral symmetry. We 
attempt to understand the Adier-Weisberger sum rule in the 1/N, 
expansion in QCD, and in the Skyrme-Witten model that realizes 
the 1/N. expansion in the low energy limit, using it to explicitly cal- 
culate both gg and the z+ p cross sections. 32 refs. 





24825 (YITP/U-91-9) Two photon decay of K, meson from 
a@ new perspective on the approximate —Al— = 1/2 rule in K -> 
xx decays. Terasaki, K.; Oneda, S. Kyoto Univ., Uji (Japan). 
Yukawa Inst. for Theoretical Physics. Feb 1991. 12p. Order Num- 
ber DE91508182. Source: OSTI; NTIS (US Sales Only); INIS. 
From a new perspective developed towards the approximate 
—Al— = 1/2 rule in K -> wa decays and the K,-Ks mass difference 
in which vector mesons play a crucial role, we argue for the K, -> 
y* decay that the contribution of the K* meson does also play a 
role, in addition to those of the PS mesons. However, the glue-ball 
contribution through the Penguin is found to be small. (author). 


24826 (ZfK-740) QCD bound states at finite temperature 
and baryon number. Kalinovsky, Yu.L. (Joint Inst. for Nuclear Re- 
search, Moscow (USSR). Lab. of Theoretical Physics); Muenchow, 
L. Zentralinstitut fuer Kernforschung, Rossendort (Germany, F.R.). 
Apr 1991. 26p. Order Number DE91507399. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Quark-antiquark bound states are described within the Bethe- 
Salpeter equation for a class of quark models with instantaneous 
4-quark interaction at finite temperature. Thereby decompositions 
of the Bethe-Salpeter vertex and wave functions according to their 
Lorentz structures and the particles content are used. As an appli- 
cation of general scheme, we determine the mass spectrum of 
low-lying mesons for a special Nambu-Jona-Lasinio model inspired 
by QCD for hadrons. (orig.). 


6453 Particle Invariance Principles and Symmetries 
Refer also to citation(s) 24815, 24823, 24852, 25232 


24827 (DESY—90-111) Irrational free field resolutions tor 
W(si(n)) and extended Sugawara construction. Niedermaier, M. 
(Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Theoretische 
Physik). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.). Mar 1991. 39p. Order Number DE91507522. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The existence of Miura-type free field realizations is established 
for the extended conformal algebras W(sl(n)) at irrational values of 
the screening parameter. The problem of the ‘closure’ of the aige- 
bra is reduced to a finite dimensional quantum group problem. The 
structure of the Fock space resolution and the character formulae 
are obtained for the irreducible modules. They are shown to be 
isomorphic to the space of sl(n) singlets in si(n) affine affine level 1 
modules. The isomorphism is given by the PHI6+ free field realiza- 
tion of si(n). (orig.). 


24828 (DESY-91-010) Finite abelian subalgebra of W(si(n)). 
Niedermaier, M. (Hamburg Univ. (Germany, F.R.). 2. Inst. fuer 
Theoretische Physik). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.). Mar 1991. 34p. Order Number 
DE91507521. Source: OSTI; NTIS (US Sales Only); INIS. 

A representation theoretical construction of the conservation laws 
of affine Toda-type systems is described. The construction employs 
the completely degenerate representations of the extended confor- 
mal algebras W(si(n)). The conserved charges are shown to 
generate an infinite dimensional abelian subalgebra of W(si(n)). 
Different characterizations of this subalgebra are obtained: As 
space of physical Fock space operators with dihedral symmetry, as 
constants of commuting flows of quantum KdV-type equations and 
as subalgebra of the si(n) singlets in affine sl(n) level 1 modules. 
The existence of the subalgebras is established for low rank cases 
by means of an algorithmic Fock space procedure. (orig.). 


24829 (IAE-4773-1) A new invariance algebra of Maxwell 
equations. Kotel’nikov, G.A. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 17p. (in Russian). Order Number 
DE91634122. Source: OSTI; NTIS (US Sales Only); INIS. 
Homogeneous Maxwell equations possess the infinite invariance 
algebra representable in the form of direct Lie subalgebra and 
Grassman subalgebra and realized on the solutions of equations. 
The infinite algebra includes 16-dimensional Lie subalgebra and 
corresponding Grassman subalgebra. Lie subalgebra is isomor- 
phous to Lie algebra of the group of direct products: Uy, 
U(1)xSU(2)xU(1)xSU(2)xU(1)xSU(2)xU(1)xSU(2). As a_ particular 
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case Lie algebra of U;¢ group contains subalgebras of Haviside- 
Larmor-Rainich, Danilov and Ibragimov, Fushchich and Nikitin 
transformations. 11 refs.; 2 tabs. 


24830 (IHEP-OTF-90-123) R-symmetry violation in N=2 
SUSY. Volkov, G.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij); Maslikov, A.A.; Devidze, G.G.; Tkebushava, F.G. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 11p. 
(IFVE-OTF—90-123.). Order Number DE91636225. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The present paper discusses the spontaneous R-symmetry viola- 
tion in the N=2 SUSY SU(4)xU(1) model with soft SUSY breaking 
terms preserving finiteness. (In this case an invisible axion ap- 
pears). In particular, the mechanism producting a light photino 
mass up to some GeV is suggested. in R-odd version of this 
model the mechanisms of enhancement of the neutrino decay is 
discussed. 10 refs.; 3 figs. 


24831 (INIS-BR-2608, pp. 196-245) Rational conformal the- 
ories involving a U(1) current algebra. Todorov, |.T. (institut des 
Hautes Etudes Scientifiques, 91 - Bures-sur-Yvette (France)). Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. 1989. 741p. (CONF- 
8901128—: 5. Jorge Andre Swieca summer school: field theory and 
particle physics, Sao Paulo (Brazil), 8-21 Jan 1989). In Proceed- 
ings of the 5. Jorge Andre Swieca Summer School Field Theory 
and Particle Physics. Order Number DE91636083. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The problem of constructing and classifying rational conformal 
theories is illustrated on the example of extended chiral algebras 
involving a single U(1) current. The bulk of the paper is a self con- 
tained review (with some improvements) of recent work of R. 
Paunov and the author. (author). 


24832 (INIS-BR-2608, pp. 291-314) Dynamical perasuper- 
symmetries in quantum mechanics. Durand, S. (Montreal Univ., 
Quebec (Canada). Lab. de Physique Nucleaire); Vinet, L. Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. 1989. 741p. (CONF- 
8901128-: 5. Jorge Andre Swieca summer school: field theory and 
particle physics, Sao Paulo (Brazil), 8-21 Jan 1989). In Proceed- 
ings of the 5. Jorge Andre Swieca Summer School Field Theory 
and Particle Physics. Order Number DE91636083. Source: OST]; 
NTIS (US Sales Only); INIS. 

An introduction to parasupersymmetric quantum mechanics and 
parasuperaigebras is given. The work of Rubakov and Spiridonov 
is described. The second order parasuperconformal algebra which 
generalizes the OSp (2,1) superalgebra is introduced. An explicit 
realization is given in terms of the symmetry generators of a quan- 
tum mechanical example. The relevant unitary representations are 
constructed, allowing and algebraic determination of the energy 
spectrum and wave functions. (author). 


24833 (JINR-E-2-89-266) Geometry of spontaneously bro- 
ken local N=1 supersymmetry in superspace. lvanov, E.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics); Kapustnikov, A.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 30p. Order 
Number DE91636228. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nuci. Phys., B. 

The authers reveal the model-independent geometric content of 
spontaneous breakdown of local supersymmetry in N=1 supergrav- 
ities (conformal and minimal Ejinstien ones) via constructing 
nonlinear realizations of their underlying superspace gauge group. 
A general method of implementing such realizations consistently 
with the intrinsic superspace geometry of supergravity theories is 
proposed and its relevance to description of spontaneous symme- 
try breaking in the theories of similar nature (strings, membranes) 
is pointed out. Superspace adequate to the nonlinear realizations 
constructed and find the explicit relation between them and con- 
ventional curved N=1 superspaces are defined. The implications of 
this relationship for the N = 1 supergravity actions with sponta- 
neously broken supersymmetry are discussed. 29 refs. 
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24834 (JINR-E-2-89-687) Path integral in holomorphic rep- 
resentation without gauge fixation. Shabanov, S.V. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 11p. Order Number DE91634123. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The way of path integral (Pl) construction without a gauge 
fixation in holomorphic representation is proposed for finite- 
dimensional models with a gauge group. This PI gives a manifest 
gauge-invariant form for the evolution operator kernel. 10 refs. 


24835 (JINR-E—2-89-699) Gauge models of fermionic dis- 
crete ‘strings’. Filippov, A.T.; Isaev, A.P. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 15p. 
Order Number DE91634124. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A new class of constrained hamiltonian systems with a finite 
number of bosonic and fermionic degrees of freedom is proposed. 
Coordinates of these systems are divided into two groups of inde- 
pendent variables analogous to the left and right movers of the 
standard closed fermionic string theory. Hamiltonians are obtained 
by gauging some subgroups of the linear (super) canonical trans- 
formations for the left and right variables. It is argued that some of 
the new models can be regarded as discrete analogs of the stan- 
dard fermionic string theory. The extension of the models obtained 
by adding ghost variables is also constructed as a prerequisite to 
quantizing them. 13 refs. 


24836 (JINR-E-2-89-861) On realization of the space of dy- 
namic SU(3) group symmetry in V4. Beshtoev, Kh.M. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 4p. Order Number DE91636229. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present work deals with embedding of the space of the dy- 
namic SU(3) symmetry group into V4 space, i.e. with construction 
of the fibre bundle E, which locally represents a product, E ~ 
FxV,4, where the fundamental represenrtation of the SU(3) group is 
realized within the fibre F. A formulation is given of the coloured 
quark SU,(3) theory of weak interaction. 6 refs. 


24837 (JINR-E-2-90-373) Nonlocal stochastic quantization 
on gauge theory with fermions. Dineykhan, M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Namsral, Kh. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1990. 18p. Order Number 
DE91636230. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to Zeitschrift fur Physik, C - Particles and Fields. 
Noniocal stochastic quantization of a gauge theory with fermions 
is presented. We have found the covariant-derivative representation 
of nonlocal formfactors which allows us to formulate a finite nonlo- 
cal gauge theory including fermion fields. Our scheme generalizes 
the theory with formfactors proposed by Halperin with collegues. 


24838 (JINR-R-2-89-299) Harmonic functions on the SU(n) 
group. Lee Am Gir; Mal'tsev, V.M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 5p. (in 
Russian). Order Number DE91636231. Source: OSTI; NTIS (US 
Sales Only); INIS. 

From the statement that a homogeneous space of the SU(n) 
group is an odd-dimensional sphere S2°—" it follows that harmonic 
functions in this space given in an n-dimensional complex space 
C" are eigenfunctions of the Laplace-Beltrami operator on the 
SU(n) group. 8 refs. 


24839 (JINR-R-2-89-633) Hydrogen atom as an indicator of 
the hidden symmetry of a ring-shaped potential. Sisakyan, A.N. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics); Ter-Antonyan, V.M.; Pogosyan, G.S.; Lutsenko, |.V. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 11p. (in Russian). Order Number DE91636232. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Teor. Mat Fiz. 

The idea of the analogy between the ring-shaped and Coulomb 
potential is stated in the article. It is shown that the expansion of 
the parabolic and spherical basises in the ring-shaped potential 
problem is determined by the coefficients of Klebsh-Gordan group 
SU(2), continued to the real region. 17 refs.; 3 tabs. 
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24840 (KEK-90-9, pp. 144-156) Superstring phenomenol- 
ogy. Matsuoka, Takeo (Nagoya Univ. (Japan). Dept. of Physics). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jun 1990. (CONF-8909425-—: 3. meeting on physics at TeV energy 
scale, Tsukuba (Japan), 28-30 Sep 1989). In Proceedings of the 
third meeting on physics at TeV energy scale. 455p. Order Num- 
ber DE91767975. Source: OSTI; NTIS (US Sales Only); INIS. 

Realistic models from the heterotic superstring theory are re- 
viewed. The emphasis is put on the connection between the 
structure of compactified manifolds and the four-dimensional 
effective theory. It is pointed out that the four-generation model as- 
sociated with the maximally symmetric Calabi-Yau compactification 
is phenomenologically viable. (author). 


24841 (YITP/U-91-12) A novel supersymmetry in 2- 
dimensional Yang-Mills theory on Riemann surtaces. Soda, Jiro 
(Hiroshima Univ. (Japan). Dept. of Physics). Kyoto Univ., Uji 
(Japan). Yukawa Inst. for Theoretical Physics. Feb 1991. 11p. Or- 
der Number DE91508180. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We find a novel supersymmetry in 2-dimensional Maxwell and 
Yang-Mills theories. Using this supersymmetry, it is shown that the 
2-dimensional Euclidean pure gauge theory on a closed Riemann 
surface £ can be reduced to a topological field theory which is the 
3-dimensional Chem-Simons gauge theory in the special space- 
time topology = x R. Related problems are also discussed. 
(author). 


24842 (YITP/U-91-17) Topological conformal algebra and 
BRST algebra in non-critical string theories. Fujikawa, Kazuo; 
Suzuki, Hiroshi. Kyoto Univ., Uji (Japan). Yukawa Inst. for Theoreti- 
cal Physics. Mar 1991. 19p. Order Number DE91508298. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The operator algebra in non-critical string theories is studied by 
treating the cosmological term as a perturbation. The algebra of 
covariantly regularized BRST and related currents contains a 
twisted N = 2 superconformal algebra only at d = -2 in bosonic 
strings, and a twisted N = 3 superconformal algebra only at d = +- 
co in spinning strings. The bosonic string at d = -2 is examined by 
replacing the string coordinate by a fermionic matter with c = -2. 
The resulting bc-G-y system accommodates various forms of BRST 
cohomology, and the ghost number assignment and BRST coho- 
mology are different in the c = -2 string theory and two-dimensional 
topological gravity. (author). 


24843 (YITP/U-91-18) On the monodromy group for the 
super Schwarzian differential equation. Uehara, Shozo; Yasui, 
Yukinori. Kyoto Univ., Uji (Japan). Yukawa Inst. for Theoretical 
Physics. Mar 1991. 20p. Order Number DE91508301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We caiculate the first variation of the monodromy group associ- 
ated with a super Schwarzian differential equation. The relation 
between the monodromy period and the Fenchel-Nielsen deforma- 
tion of a super Riemann surface is presented. (author). 
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24844 (BONN-HE-91-06) Independent SU(2)-loop variables. 
Loll, R. Bonn Univ. (Germany). Physikalisches Inst. Apr 1991. 17p. 
Order Number DE91507400. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We give a reduction procedure for SU(2)-trace variables and in- 
troduce a complete set of indepentent, gauge-invariant and almost 
local loop variables for the configuration space of SU(2)-lattice 
gauge theory in 2+1 dimensions. (orig.). 


24845 (BONN-HE-91-07) The reduced configuration space 
of SU(2)lattice gauge theory. Loll, R. Bonn Univ. (Germany). 
Physikalisches Inst. May 1991. 8p. Order Number DE91507398. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We give an explicit description of the reduced configuration 
space of pure SU(2)-gauge theory on the hypercubic lattice in 
three and four dimensions, involving an independent subset of the 
gauge-invariant Wilson loops. (orig.). 





24846 (CEA-CONF—10250) Graphs, algebras, conformal 
field theories and integrable lattice models. Zuber, J.B. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique. 1990. 14p. (CONF-9003264—: 4. 
Annecy meeting on theoretical physics: recent advanced in field 
theory, Annecy-le-Vieux (France), 5-9 Mar 1990). Order Number 
DE91787991. Source: OSTI; NTIS (US Sales Only). 

Recent work on the construction of lattice integrable models cor- 
responding to the SU(N) coset conformal field theories is reviewed. 


24847 (CEA-N—-2658) Duality and effective amplitudes in 
quantum chromodynamics. Zenine, N. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique 
des Particules Elementaires; Paris-11 Univ., 91 - Orsay (France). 
Mar 1991. 123p. (In French). Order Number DE91797254. Source: 
OSTI; NTIS (US Sales Only). 

This work is an attempt to relate the partonic and hadronic 
phases of strong interactions by means of a model of effective 
string amplitudes which take into account color coherence without 
the need to restrict the phase-space. The basic idea of this ap- 
proach is to construct, from open superstrings, string amplitudes 
which give, at the zero slope limit, QCD amplitudes. The running 
parameters (coupling and slope) of the model are constrained by 
perturbative QCD and by the consistency of string quantization. 
When the running slope becomes equal to the hadronic one, the 
model can be used in the hadronic sector. This approach could 
provide some hints about the effective string theory of QCD, and a 
better understanding of the parton-hadron duality. 


24848 (CEA-N-2659) Clifford algebras, spinors, spin 
groups and covering groups. Magneville, C.; Pansart, J.P. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Physique des Particules Elementaires. Mar 1991. 104p. 
(In French). Order Number DE91797252. Source: OSTI; NTIS (US 
Sales Only). 

The Dirac equation uses matrices named Y matrices which are 
representations of general algebraic structures associated with a 
metric space. These algebras are the Clifford algebras. In the first 
past, these algebras are studied. Then the notion of spinor is de- 
veloped. It is shown that Majorana and Weyl spinors only exist for 
some particular metric space. in the second part, Clifford and 
spinor groups are studied. They may be interpreted as the exten- 
sion of the notion of orthogonal group for Clifford algebras and 
their spaces for representation. The rotation of a spinor is com- 
puted. In the last part, the connexion between the spinor groups 
and the Universal Covering Groups is presented. 


24849 
symmetric Yukawe-model. Lin, L.; Montvay, |.; Wittig, 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.). Mar 1991. 19p. Order Number DE91507531. Source: OST]; 
NTIS (US Sales Only); INIS. 

The phase structure of the U(1), x U(1)R symmetric lattice 
Yukawa-model with a mirror pair of fermion fields is explored by 
numerical Monte Carlo simulation. Its implications on the contin- 
uum physics are discussed. (orig.). 


(DESY—91-011) Phase structure of a U(1), x U(1)p 
H. 


24850 (DESY-91-015) Numerical analysis of tunneling 
paths in constant field SU(2) lattice gauge theory. Bartels, J. 
(Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Theoretische Physik); 
Bruening, ©O.; Raabe, B. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.). Mar 1991. 23p. Order Number 
DE91507524. Source: OSTI; NTIS (US Sales Only); INIS. 

We present results of a computer analysis of euclidean solutions 
of the SU(2) lattice gauge theory Hamiltonian for constant fields. 
The accumulation of tunneling solutions in a certain region of 
phase space is investigated because it is expected to give a strong 
contribution to the path integral. Our analysis shows, that an 
infinite set of classical trajectories with finite action exists, and de- 
scribes how they cluster. (orig.). 


24851 (IC—-90/406) On topological symmetries and the 
Goldstone theorem. Shamir, Y.; Park, S.H. International Centre 
for Theoretical Physics, Trieste (Italy). Nov 1990. 9p. Order Num- 
ber DE91634058. Source: OSTI; NTIS (US Sales Only); INIS. 
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We show that one cannot achieve the symmetry breaking condi- 
tion limg_>. <(QR.2)> not = 0 when Qe is the (finite volume) 
integral of a topological charge density and 2 has a compact sup- 
port. This implies that topological symmetries are never broken 
spontaneously. If one attempts to use an operator 2’ whose sup- 
port extends to spatial infinity as an order parameter the resulting 
symmetry breaking condition can be formally satisfied, but the 
Goldstone theorem does not apply because, in general, the topo- 
logical charge is no longer conserved. This (wrong) symmetry 
breaking condition need not contain any dynamical information and 
merely reflects the effect of 2’ on the boundary conditions at spa- 
tial infinity. (author). 5 refs. 


24852 (IC-90/407) On the principle of gauge invariance in 
the field theory with curved momentum space. Mir-Kasimov, 
R.M. International Centre for Theoretical Physics, Trieste (Italy). 
Nov 1990. 7p. Order Number DE91634059. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The gauge transformations consistent with the hypothesis of the 
curved momentum space are considered. In this case the compo- 
nents of the electromagnetic field are not commuting. The 
finite-difference analogue of the D’Alambert equation is derived. 
(author). 5 refs. 


24853 (1\C-90/417) Spontaneous parity breaking in 2+1 di- 
mensional QED with a family of tour-Fermi interactions. Park, 
S.H.; Shamir, Y. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1990. 13p. Order Number DE91634060. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We study the spontaneous breaking of parity in 2+1 dimensional 
QED with a family of four-Fermi interactions parametrized by two 
integers, N and O < M < N. In the context of the 1/N expansion, a 
parity violating fermion mass can be generated dynamically, and 
parity violation is characterized by 6=1-2M/N. Calculating the vac- 
uum energy densities to the next-to-leading order in 1/N we show 
that the theory with minimal parity violation has the lowest ground 
state energy. The physical origin of this behaviour is discussed. 
(author). 9 refs, 3 figs. 


24854 (IC—90/422) On the semiclassical interpretation of 
axial anomaly. Teryaev, O.V. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 4p. Order Number DE91634061. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The explicit chiral symmetry breaking in the massive QED is 
shown to have a semiciassical analogue. (author). 7 refs. 


24855 (IC-90/427) Canonical quantization of QCD in axial 
type gauge and the problem of spurious singularity. Saponov, 
P.A. (International Centre for Theoretical Physics, Trieste (Italy)); 
Boos, G.E. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1990. 10p. Order Number DE91634062. Source: OST]; 
NTIS (US Sales Only); INIS. 

We consider the problem of quantization of QCD in the axial 
type gauge nuA,“=0 in terms of only physical degrees of freedom 
in the gluon field components. The gauge conditions and the 
Gauss law turn out to be valid as operator equations and spurious 
singularity is totally absent in the gluon propagator. The value of n* 
proves to be immaterial therefore axial, light-cone and temporal 
gauges can be elaborated on the same base. (author). 18 refs. 


24856 (IFVE-OTF-90-62) Quantization of electrodynamics 
in the light-cone gauge by Dirac-Bergmann method. Boos, 
Eh.G.; Saponov, P.A. Gosudarstvenny} Komitet po lspol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki V 
Ehnergij. 1990. 11p. (In Russian). Order Number DE91636079. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Mod. Phys. Lett. 

The quantization of the electromagnetic field in the light-cone 
gauge nA=0, n*=0 is carried out by the Dirac-Bergmann method 
and the photon propagator is calculated. The regularization rule for 
the axial denominator does not coincide with the principal value 
prescription which contradicts the statement about inevitable ap- 
pearence of this prescription in the Dirac-Bergmann scheme. In 
conclusion the Dirac-Bergmann scheme is compared with that of 
the BRST quantization known to lead to the famous Leibbrandt- 
Mandelstam formula. 6 refs. 
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24857 (IHEP-OTF-90-45) BRST formalism for systems of 
Yang-Mills type. Nirov, Kh.S.; Razumov, A.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 16p. Order Number 
DE91636081. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Phys. A. 

The Lagrangian and Hamiltonian formalisms for systems of 
Yang-Mills type are considered. The equivalence between La- 
grangian and Hamiltonian BRST formalisms is proved. 9 refs. 


24858 (IHEP-OTF-90-95) Gross-Neveu model and opti- 
mized expansion method. Klimenko, K.G. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 17p. (IFVE-OTF-90- 
95.). Order Number DE91636082. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An alternative approach to the study of the D-dimensional (D=2, 
3) Gross-Neveu model using optimized expansion (OE) technique 
is proposed. A modified optimizing principle for the case of D=2 
and a generalized optimizing principle for D=3 are proposed which 
allow to obtain effective potential with an accuracy up to the sec- 
ond OE order. A phase structure, similar to the one in the 1/N 
expansion method is predicted. 9 refs. 


24859 (IHEP-OTF—90-144) Comultiplication for quantum 
deformations of the centreless Virasoro algebra in the contin- 
uum formulation. Devchand, Ch.; Savel’ev, M.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 8p. Order Number 
DE91636080. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett. B. 

By considering the continuum forms of several quantum defor- 
mations of the Witt (centreless Virasoro) algebra comultiplication 
rules for them are obtained. 9 refs. 


24860 (INIS-BR-2436) Algebric generalization of symmetry 
Dirac bracket. Application to field theory. Rocha Filho, T.M. da. 
Brasilia Univ., DF (Brazil). Dept. de Fisica. 1987 78p. (In Por- 
tuguese). Order Number DE91634063. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The A set of observable of a physical system with finite e infinite 
number of degrees of freedom and submitted to certain constraint 
conditions, is considered. Using jordan algebra structure on A in 
relation to bymmetric Poisson bracket obtained by Droz-Vincent, a 
jordan product is obtained on the A/I quocient set with regard to | 
ideal generated by constraints of second class. It is shown that this 
product on A/I corresponds to symmetric Dirac bracket. The devel- 
oped formulation is applied to a system corresponding to harmonic 
oscillators, non relativistic field, Rarita-Schwinger field and the pos- 
sibility of its utilization in fermionic string theories is discussed. 
(M.C.K.). 


24861 (INIS-BR-2443) Stochastic quantization and gauge 
invariance. Viana, R.L. Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica. 1987 114p. (In Portuguese). Order Number DE91634064. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A survey of the fundamental ideas about Parisi-Wu's Stochastic 
Quantization Method, with applications to Scalar, Gauge and 
Fermionic theories, is done. In particular, the Analytic Stochastic 
Regularization Scheme is used to calculate the polarization tensor 
for Quantum Electrodynamics with Dirac bosons or Fermions. The 
regularization influence is studied for both theories and an exten- 
sion of this method for some supersymmetrical models is 
suggested. (author). 


24862 (INIS-BR-2608) Proceedings of the 5. Jorge Andre 
Swieca Summer School Field Theory and Particle Physics. 
Eboli, O.J.P.; Gomes, M.; Santoro, A. (eds.). Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica. 1989 741p. (CONF-8901128-: 5. Jorge 
Andre Swieca summer school: field theory and particle physics, 
Sao Paulo (Brazil), 8-21 Jan 1989). Order Number DE91636083. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Lectures on quantum field theories and particle physics are pre- 
sented. The part of quantum field theories contains: constrained 
dynamics; Schroedinger representation in field theory; application 
of this representation to quantum fields in a Robertson-Walker 
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space-time; Berry connection; problem of construction and classifi- 
cation of conformal field theories; lattice models; two-dimensional S 
matrices and conformal field theory for unifying perspective of 
Yang-Baxter algebras; parasupersymmetric quantum mechanics; 
introduction to string field theory; three dimensional gravity and 
two-dimensional parafermionic model. The part of particle physics 
contains: collider physics; strong interactions and use of strings in 
strong interactions. (M.C.K.). 


24863 (INIS-BR-2608, pp. 1-77) Classical and quantum dy- 
namics of constrained systems. Girotti, H.O. (Rio Grande do Sul 
Univ., Porto Alegre, RS (Brazil). Inst. de Fisica). Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica. 1989. 741p. (CONF-8901128-: 5. 
Jorge Andre Swieca summer school: field theory and particle 
physics, Sao Paulo (Brazil), 8-21 Jan 1989). In Proceedings of the 
5. Jorge Andre Swieca Summer School Field Theory and Particle 
Physics. Order Number DE91636083. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The classical and quantum dynamics of constrained systems are 
studied. The investigations on classical dynamics consider: singu- 
lar systems, symmetry transformations, Hamiltonian formulation, 
reparametrization transformations and, gauge fixing. In the study 
on quantization of constrained systems the Dirac bracket quantiza- 
tion procedure is described, presenting canonical quantization of a 
self-dual field theory as example. The chiral Schwinger model, the 
canonical quantization of the gauge invariant chiral Schwinger 
mode! and the fermions operators of the GNI chiral Schwinger 
model are discussed as alternative formulations of anomalous chi- 
ral gauge theories (M.C.K.). 


24864 (INIS-BR-2608, pp. 78-143) Analysis on infinite 
dimensiona! manifoids-Schroedinger representation for 
quantized fields. Jackiw, R. (Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Center for Theoretical Physics). Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. 1989. 741p. (CONF-8901128-—: 
5. Jorge Andre Swieca summer school: field theory and particle 
physics, Sao Paulo (Brazil), 8-21 Jan 1989). In Proceedings of the 
5. Jorge Andre Swieca Summer School Field Theory and Particle 
Physics. Order Number DE91636083. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An approach to quantum field theory that is similar technique in 
quantum mechanics, called field theoretic Schroedinger representa- 
tion is presented, introducing bosonic theories for describing how 
gauge theories appear within the Schroedinger representation. It is 
shown that the functional method allows exhibiting unambiguously 
non-trivial features, like extensions in the algebra of infinitesimal 
transformations and cocycles in the finite transformations. Various 
variational approximation, that are suggested for field theory by 
their quantum mechanical antecedents. This is done for static and 
time-dependent problems, for pure and mixed states. The subject 
of quantum fields in and out of thermal equilibrium is developed. It 
is shown how a Schroedinger representation can be given for 
Fermi models, which do not commute at equal times.(M.C.K.). 


24865 (INIS-BR-2608, pp. 144-195) Quantum field theory in 
flat Robertson-Walker space-time functional Schroedinger pic- 
ture. Pi, S.Y. (Boston Univ., MA (USA). Dept. of Physics). Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. 1989. 741p. (CONF- 
8901128-: 5. Jorge Andre Swieca summer school: field theory and 
particle physics, Sao Paulo (Brazil), 8-21 Jan 1989). In Proceed- 
ings of the 5. Jorge Andre Swieca Summer School Field Theory 
and Particle Physics. Order Number DE91636083. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Quantum field theory in Robertson-Walker space-time is intrinsi- 
cally time-dependent and the functional Schroedinger picture 
provides a useful description. We discuss free and self-interacting 
bosonic quantum field theories: Schroedinger picture quantization, 
time-dependent Gaussian approximations based on variational 
principles describing time evolution of pure and mixed states, and 
renormalizability of the Schroedinger picture. The techniques intro- 
duced can be used to study various dynamical questions in early 
universe processes. (author). 


24866 (INIS-BR-2608, pp. 246-290) Yang-Baxter algebra - 
Integrable systems - Conformal quantum field theories. 
Karowski, M. (Eidgenoessische Technische Hochschule, Zurich 





(Switzerland). Inst. fuer Theoretische Physisk). Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica. 1989. 741p. (CONF-8901128-: 5. 
Jorge Andre Swieca summer school: field theory and particle 
physics, Sao Paulo (Brazil), 8-21 Jan 1989). In Proceedings of the 
5. Jorge Andre Swieca Summer School Field Theory and Particle 
Physics. Order Number DE91636083. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This series of lectures is based on investigations [1,2] of finite- 
size corrections for the six-vertex model by means of Bethe ansatz 
methods. In addition a review on applications of Yang-Baxter alge- 
bras and an introduction to the theory of integrable systems and 
the algebraic Bethe ansatz is presented. A ©-vacuum like angle 
appearing in the RSOS-models is discussed. The continuum limit 
in the critical case of these statistical models is performed to obtain 
the minimal models of conformal quantum field theory. (author). 


24867 (INIS-BR-2608, pp. 315-369) Introduction to string 
field theory. Horowitz, G.T. (California Univ., Santa Barbara 
(USA). Dept. of Physics). Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica. 1989. 741p. (CONF-8901128-: 5. Jorge Andre Swieca 
summer school: field theory and particle physics, Sao Paulo 
(Brazil), 8-21 Jan 1989). In Proceedings of the 5. Jorge Andre 
Swieca Summer School Field Theory and Particle Physics. Order 
Number DE91636083. Source: OSTI; NTIS (US Sales Only); INIS. 

A light cone gauge superstring field theory is constructed. The 
BRST approach is described discussing generalizations to yield 
gauge invariant free superstring field theory and interacting theory 
for superstrings. The interaction term is explicitly expressed in 
terms of first quantized oscillators. A purily cubic action for super- 
string field theory is also derived. (author). 


24868 (INIS-BR-2608, pp. 683-704) Topological fiel theories 
and two-dimensional instantons. Schaposnik, F.A. (La Plata 
Univ. Nacional, Buenos Aires (Argentina). Comision de Investiga- 
ciones Cientificas). Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 
1989. 741p. (CONF-8901128—: 5. Jorge Andre Swieca summer 
school: field theory and particle physics, Sao Paulo (Brazil), 8-21 
Jan 1989). In Proceedings of the 5. Jorge Andre Swieca Summer 
School Field Theory and Particle Physics. Order Number 
DE91636083. Source: OSTI; NTIS (US Sales Only); INIS. 

Some topics related to the recently developed topological field 
theories are presented. The quantization of topological field theo- 
ries using techniques from gauge theories is discussed. The results 
obtained from study of two-dimensional topological field theories 
related to Abelian Higgs model are analysed. (M.C.K.). 


24869 (INIS-BR-2608, pp. 719-730) Paratermionic confor- 
mal field theory. Kurak, V. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica). Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1989. 74 1p. 
(CONF-8901128-: 5. Jorge Andre Swieca summer school: field 
theory and particle physics, Sao Paulo (Brazil), 8-21 Jan 1989). In 
Proceedings of the 5. Jorge Andre Swieca Summer School Field 
Theory and Particle Physics. Order Number DE91636083. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Conformal parafermionic field theories are reviewed with empha- 
sis on the computation of their OPE structure constants. It is 
presented a simple computation of these for the Z(N) parafermions, 
unveiling their Lie algebra content. (author). 


24870 (IPMash-304) Study on an error appeared at the so- 
lution of the field theory problem by the diacoptics method 
with using the influence si | tunctions. Tsakanyan, O.S.; 
imeninnik, V.A. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Inst. 
Problem Mashinostroeniya. 1989. 35p. (In Russian). Order Number 
DE91639707. Source: OSTI; NTIS (US Sales Only); INIS. 
Approach to solution of systems of finite-difference high order 
equations, to which the problems of field theory are reduced is 
described. It lies in division of initial region into subregions, deter- 
mination of the spectral functions of boundary effects, which can 
be used to obtain boundary effects on boundaries of region divi- 
sion. Errors, resulted from butt joining of subregions with the use of 
spectral influence function are investigated. 8 refs.; 11 figs.; 5 tabs. 


24871 (ITEP—139-89) Hamiltonian reduction of Wess- 
Zumino-Witten theory from the point of view of bosonization. 
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Gerasimov, A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki); Morozov, A.; Marshakov, A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki. 
1989. 9p. Order Number DE91634069. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Representation of Kac-Moody algebra in terms of free fields as 
applied to the minimal models is considered. Hamiltonian reduction 
of the Wess-Zumino-Witten model is performed from the viewpoint 
of bosonization, consisting in expressing many-loop correlators 
through free field correlators on Riemann surface. 12 refs. 


24872 (JINR-E-2-89-433) A new QCD inspired version of 
the Nambu-Jone-Lasinio model. Kalinovskij, Yu.L. (Gomel'skij 
Politekhnicheskij Inst., Gomel (Byelorussian SSR)); Kaschiuhn, L.; 
Pervushin, V.N. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 7p. Order Number DE91636094. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Lett., B. 

The relativistic generalization of the QCD-inspired nonrelativistic 
potential model is used to get a modified Nambu-Jona-Lasinio 
mode! in a regularized form as separable approximation for 
low-lying resonances. In the framework of the latter low-energy res- 
onance physics is described within the Bethe-Salpeter approach for 
the three-flavour case. 16 refs. 


24873 (JINR-E-2-89-475) Mesons in the low-energy limit of 
QCD,,. Kalinovskij, Yu.L. (Gomel'skij Politekhnicheskij Inst., Gomel 
(Byelorussian SSR)); Kaschluhn, L.; Pervushin, V.N. Joint inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 23p. Order Number DE91634070. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Quark-antiquark bound states are described within the Bethe- 
Salpeter approach for a class of quark models with instantaneous 
4-quark interaction. Thereby decompositions of the Bethe-Saipeter 
vertex and wave functions according to their Lorentz structures and 
the particle content are used. Normalization conditions for the 
bound state functions are given. As an application of the general 
scheme, the mass spectrum of low-lying mesons without expanding 
in energy is determined. This calculation is performed for a special 
Nambu-Jona-Lasinio model which follows from the so-called QCD 
for hadrons, QCD,, by a localization of the potential. Furthermore 
the pion and kaon decay constants are determined. Good agree- 
ment with the experimental data is received. 12 refs.; 1 tab. 


24874 (JINR-E-2-89-478) On a regularization of the SU(N) 
Yang-Mills model by cutoff of the proper-time integrals. Efimov, 
G.V.; Nedel’ko, S.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1989. 12p. Order Number 
DE91634071. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Phys. A. 

SU(N)-Yang-Mills model is considered within the background 
field method. Ultraviolet regularization of the generating for Green 
functions, maintaining invariance under gauge transformations of 
the background field, is proposed. Gauge-invariant renormalization 
can be realized. In terms of Feynman diagrams the regularization 
reduces to the known method of cutoff of the proper-time integrais. 
8 rets. 


24875 (JINR-E-2-89-498) Quantum geometry of the Dirac 
fermions. Definition of the spinor functional. Korchemskij, G.P. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 22p. Order Number DE91634072. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Phys., B. 

The bosonic path integral formalism is developed for Dirac 
fermions interacting with a nonabelian gauge field in the 
D-dimensional Euclidean space-time. The representation for the ef- 
fective action and correlation functions of interacting fermions as 
sums over all bosonic paths on the complex projective space 
CP25-1 d=2[°/2)-' is derived where all spinor structure is ab- 
sorbed by the one dimensional Wess-Zumino term. It is the 
Wess-Zumino term that ensures all necessary properties of Dirac 
fermions under quantization, i.e., quantized values of spin, Dirac 
equation, Fermi statistics. 33 refs.; 2 figs. 
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24876 (JINR-E-2-89-499) Quantum geometry of the Dirac 
fermions. Dimensional extension of the spinor functional. Ko- 
rchemskij, G.P. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 22p. Order Number 
DE91634073. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nucl. Phys., B. 

The bosonic path integral formalism is developed for Dirac 
fermions interacting with a nonabelian gauge field in the 
D-dimensional Euclidean space-time. The representation for the ef- 
fective action and correlation functions of interacting fermions as 
sums over all bosonic paths on the complex projective space 
CP2s—1, d=2!D/2]—-1 is derived where all spinor structure is ab- 
sorbed by the one-dimensional Wess-Zumino term. 10 refs. 


24877 (JINR-E—2-89-500) Quantum geometry of the Dirac 
fermions. Dimensional reduction of the spinor functional. Ko- 
rchemskij, G.P. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 18p. Order Number 
DE91634074. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nucl.Phys., B. 

The bosonic path integral formalism is developed for Dirac 
fermions interacting with a nonabelian gauge field in the 
D-dimensional Euclidean space-time. The representation for the ef- 
fective action and correlation functions of interacting fermions as 
sums over all bosonic paths on the complex projective space 
CP2e—1 d=!9/2]—1 is derived where all spinor structure is absorbed 
by the one-dimensional Wess-Zumino term. 4 refs. 


24878 (JINR-E-2-89-507) On contribution of instantons to 
nucleon sum rules. Dorokhov, A.E. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics); Kochelev, 
N.|. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics. 1989. 7p. Order Number DE91634075. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., C. 

The contribution of instantons to nucleon QCD sum rules is ob- 
tained. It is shown that this contribution does provide stabilization 
of the sum rules and leads to formation of a nucleon as a bound 
state of quarks in the instanton field. 17 refs.; 3 figs. 


24879 (JINR-E-2-89-532) Instantons and EMC-effect for 
spin-dependent function g,?(x). Dorokhov, A.E. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Kochelev, N.|. Joint inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 7p. Order Number DE91636095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Mod. Phys. Lett. A. 

It is shown that the polarization contribution of the instanton vac- 
uum of QCD gives 70% contribution to the nucleon helicity. 
However it is cancelled by the contribution of sea quarks which are 
polarized against the nucleon spin. 20 refs.; 2 figs. 


24880 (JINR-E-2-89-604) Hadron QCD (Bound states in 
gauge theories). Pervushin, V.N. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 14p. Order 
Number DE91634077. Source: OSTI; NTIS (US Sales Only); INIS. 

The general principles of the description of bound states in QED 
and QCD are proposed for the aim of construction of the consis- 
tent scheme of calculating hadron spectrum and _ interaction 
amplitudes. Such principles are the explicit solution of the Gauss 
equation for time component, the quantization of the minimal set 
physical variables and the choice of the time-axis of quantization in 
accordance with the Markov-Yukawa relativistic theory of bilocal 
fields. QCD constructed by these principles contains new infrared 
divergences, changing the behaviour of the Coulomb field on large 
distances. This divergences (like ones in QED) are removed out 
with the help of phenomenology, in this case, by taking into ac- 
count the rising potential as the 'nonperturbative background’ for a 
new perturbation theory. It is shown how in such hadron theory the 
parton model, nonrelativistic potential spectroscopy, chiral La- 
grangian and confinement appear. The Dirac quantization method, 
renormalization group equations and lattice calculations in their 
conventional formulation are proved to be untenable for the de- 
scription of bound states. 23 refs. 


350 ERA Vol. 16, No. 9 


24881 (JINR-E-—2-89-606) Topoiogical susceptibility, dislo- 
cations and universality in SU(2) lattice gauge theory with 
mixed action. Bornyakov, V.G. (Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Zadorozhnyj, A.M.; Josefini, B.; Mueller- 
Preussker, M. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 22p. Order Number 
DE91634078. Source: OSTI; NTIS (US Sales Only); INIS. 

In a small volume limit we present Monte Carlo measurements 
of the topological susceptibility for an appropriately chosen mixed 
fundamental adjoint action and compare the results with the case 
of the standard Wilson action. We apply the geometric algorithm 
Phillips and Stone directly to equilibrium as well as to background 
configurations at different stages of cooling. We show the results to 
be sensitive to the way of determining the corresponding lattice 
spacing. A method proposed in this respect by Makeenko and 
Polikarpov allows to establish universality for the topological sus- 
ceptibility in equilibrium. Since plaquette distributions show a strong 
suppression of plaqueettes with trU,,,-1/2=-1 for the mixed action 
case, we conclude that dislocations seem not to be dangerous for 
topological charge measurements with the geometric algorithm at 
least at small G-values in the scaling region. 27 refs.; 3 figs.; 4 
tabs. 


24882 (JINR-E-2-89-607) Computation of the topological 
susceptibility for the 2D CP*® model on a spherical lattice. 
Jozefini, B.; Mueller-Preussker, M.; Schultka, N. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 
8p. Order Number DE91636096. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to the journal Phys. Lett., B. 

Using Monte Carlo simulations we calculate the topological sus- 
ceptibility for the CP® model on a simplicial lattice approximating 
the sphere S*. Our data exhibit the right scaling behaviour but do 
not show a suppression of topologically relevant fluctuations in the 
small volume limit. 11 refs.; 1 fig. 


24883 (JINR-E-2-89-736) The role of the quark-antiquark 
pairs in the spin-flip effects in QCD at large distances. 
Goloskokov, S.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 8p. Order Number DE91634079. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the model with taking account of the long-distance properties 
of QCD it is shown that the quark loops in the t-channel exchange 
and qq-bar sea contributions lead to the spin-flip amplitude growing 
as S at high energies and fixed momenta transfer. 15 refs.; 3 figs. 


24884 (JINR-E-2-89-788) On the radial motion of quarks 
bound by a string. Nesterenko, V.V. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 10p. 
Order Number DE91634080. Source: OSTI; NTIS (US Sales Only); 
INIS.  ~ 

It is shown rigorously that quarks cannot move in the radial di- 
rection when they are tied together by a straight-line string and the 
system as a whole rotates with a nonvanishing angular velocity. 
This implies that in a consistent string model of hadrons the radial 
motion of quarks cannot be separated from the transverse string 
excitations. 27 refs. 


24885 (JINR-E-—2-89-849) N=3 and N=4 superconformal 
WZNW sigma models in superspace. Part 1: 1. General tormal- 
isn and N=3 case. Ivanov, E.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics); Krivonos, S.O.; Le- 
viant, V.M. Joint inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics. 1989. 23p. Order Number DE91636098. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Phys. A. 

A manifestly invariant superfield description of N=3 and N=4 2D 
superconformal WZNW sigma models with U(1)xO(3) and 
U(1)xUO(4) as the bosonic target manifolds. We construct the N=3 
superspace formulation of the U(1)xO(3) model. The self-contained 
definition of N=3 supercurrent via the basic U(1)xO(3) model. 23 
refs. 


24886 (JINR-E-4-89-56) New solitons in the Skyrme model. 
Nikolaev, V.A.; Tkachev, O.G. Joint Inst. for Nuclear Research, 





Dubna (USSR). Lab. of Theoretical Physics. 1989. 7p. Order Num- 
ber DE91636099. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Lett., B. 

The ansatz is considered which is the generalization of the one 
where the additional winding number of the fields has been ob- 
tained by multiplication of the twist in the isovector field rather than 
in the chiral angle. New series of barion and meson-like configura- 
tions are obtained. Some of them are classically stable objects. 3 
refs.; 3 figs.; 1 tab. 


24887 (JINR-R—2-88-916) Number fields dynamics and the 
compactification of space problem in the unified theories of 
fields and strings. Makhaidiani, N.V. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1988. 18p. (In Russian). Order Number DE91636100. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Motivations for the mathematical models of theoretical physics 
over general number fields and idea of phase transition between 
different ground states which are described by different number 
fields are considered. Fractal calculus for p-adic and adel numbers 
is formulated. This technique is applied to a model of real mass- 
less field over the p-adic space and N-point Green function is 
calculated. Then generalization of quantum mechanics with 
variable Planck constant is considered, an expression for the con- 
served probability current is obtained. 66 refs. 


24888 (JINR-R-2-89-294) Connection between string field 
theory and Mandelstam interacting string theory. Li Am Gir. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 8p. (In Russian). Order Number DE91634082. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Lett., B. 

The path integral over a functional field is introduced. A generat- 
ing functional is obtained for a string field theory in the light-cone 
gauge. The correspondence between Feynman and a light-one dia- 
grams is proven by using only the path integral representation from 
a first quantization theory. 6 refs.; 4 figs. 


24889 (JINR-R-2-89-685) An open string in a background 
non-Abelian field. Barbashov, B.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)); Koshkarov, A.L. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 8p. 
(in Russian). Order Number DE91636101. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the journal Teor. Mat. Fiz. 

Interaction of charged strings with an external field is of interest 
in connection with the low-energy limit in the string field theory. Dy- 
namics of a string with non-Abelian charges at ends in the 
Yang-Mills external field is considered. The action function is deter- 
mined; the boundary-value problem and equation of motion for the 
string coordinates and isospin vector are deduced from the varia- 
tional principle. Gauge conditions are proposed for this system, 
and a particular solution is discussed. 6 refs. 


24890 (JINR-R-2-89-689) Relativistic charge field. Strel'tsov, 
V.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1989. 4p. (in Russian). Order Number DE91636102. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Electric field angular distributions of the relativistic charge are 
presented. It follows from this that field streches forward and affects 
over greater distances with increase of its velocity. It is noted that 
experiments on investigation of charge radiation confirn experiman- 
tally the concepts of the relativistic length. An opinion is expressed 
that the growth positronium formation length is conditioned, in par- 
ticular, by relativistic increase of its longitudinal size. 7 refs.; 2 figs. 


24891 (JINR-R-2-89-695) Radiation of charge and relativis- 
tic length. Strel’'tsov, V.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 4p. (in Russian). Order Num- 
ber DE91636103. Source: OSTI; NTIS (US Sales Only); INIS. 

It is noted that the relativistic length introduced earlier is defined 
by half-sum of two retarded distances. Based on Lineard-Wiechert 
formula, it is shown that equipotential surfaces of a relativistic 
charge have the form of an ellipsoid of rotational streched in the di- 
rection of the movement. It is stressed that experiments on the 
radiation research of a fast-moving charge should be considered 
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as an experimental confirmation of the relativistic length concept. 4 
refs.; 1 fig. 


24892 (JINR-R-2-89-772) Retarded distances and relativis- 
tic length. Strel'tsov, V.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 4p. (In Russian). Order Num- 
ber DE91636104. Source: OSTI: NTIS (US Sales Only); INIS. 

It is stressed that relativistic electrodynamics uses solely re- 
tarded distances. Therefore the relativistic length introduced earlier 
and which expressed as a half-sum of two retarded distances is 
connected organically with electrodynamics. At the same time in- 
stantaneous distance is an alie element to it. Considerations are 
produced that based on analogy with electromagnetic and gluon 
field the behaviour of longitudinal sizes of fast must be described 
by elongation formula, arising from the concept of the relativistic 
length. 6 refs.; 1 fig. 


24893 (JINR-R—-2-89-871) On p-adic regularization for 
quantum field theories. Makhaidiani, N. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1989. 5p. (in Russian). Order Number DE91636106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Ap-adic regularization of divergences in quantum field theories is 
proposed is proposed. The energy of quantum fluctuations of the 
vacuum is calculated, the answer is zero. This may be useful for a 
solution of the cosmological constant problem. 7 refs. 


24894 (JINR-R-2-89-883) N=1 supersymmetric formulation 
of the field theory with the fundamental mass. Fursaev, D.V. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 10p. (In Russian). Order Number DE91636107. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The N=1 supercovariant formulation of the theory with the funda- 
mental mass (FM) is proposed. All superfields are treated in the 
five-dimensional configurational space in which they satisfy the 
fundamental equation (FE). The Cauchy data for FE are field vari- 
ables defined in the usual space-time. Their equations are derived 
as extremals of supercovariant functionals of action. It turns out 
that supercovariant functionals of action. It turns out that the latter 
generalise the action of material and gauge fields which are spe- 
cific of the theory with FM. 7 refs. 


24895 (JINR-R-4-89-96) The electromagnetic field of 
solenoids with time-dependent current. Afanas'ev, G.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics. 1989. 14p. (In Russian). Order Number DE91636108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nuovo Cim., A. 

Electromagnetic fields of the cylindrical and toroidal solenoids 
with time-dependent currents are found. Their properties and the 
paradoxes associated with the energy transfer to the surrounding 
space are discussed. 13 refs. 


24896 (LBL-27631) Flat connection, conformal field theory 
and quantum group. Kato, Mitsuhiro. Lawrence Berkeley Lab., CA 
(USA). Jul 1989. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO3-76SF00098. (CONF-8907140-5: 18. 
NATO international conference on differential geometric methods in 
theoretical physics: physics and geometry, Tahoe City, CA (USA), 
2-8 Jul 1989). Order Number DE91014613. Source: OSTI; NTIS; 
INIS; GPO Dep. 

General framework of linear first order differential equation for 
four-point conformal block is studied by using flat connection. inte- 
grability and SL» invariance restrict possible form of flat connection. 
Under a special ansatz classical Yang-Baxter equation appears as 
an integrability condition and the WZW model turns to be unique 
conformal field theory in that case. Monodromy property of confor- 
mal block can be easily determined by the flat connection. 11 refs. 


24897 (LBL-30676) Topics in low-dimensional field theory. 
Crescimanno, M.J. Lawrence Berkeley Lab., CA (USA). 30 Apr 
1991. 175p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00098. (UCB-PTH-91/9). Order Number 
DE91013784. Source: OSTI; NTIS; INIS; GPO Dep. 

Conformal field theory is a natural tool for understanding two- 
dimensional critical systems. This work presents results in the la- 
grangian approach to conformal field theory. The first sections are 
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chiefly about a particular class of field theories called coset con- 
structions and the last part is an exposition of the connection 
between two-dimensional conformal theory and a three-dimensional 
gauge theory whose lagrangian is the Chern-Simons density. 


24898 (YITP/U-91-13) Nambu-Goto action in D=2 and topo- 
logical field theories. Fujikawa, Kazuo: Kubo. Jisuke; Terao, 
Haruhiko. Kyoto Univ., Uji (Japan). Yukawa Inst. for Theoretical 
Physics. Feb 1991. 14p. Order Number DE91508177. Source: 
OSTI; NTIS (US Sales Only): INIS. 

The Nambu-Goto theory in D=2 dimensions is canonically trans- 
formed to study topological aspects of the theory. Using the 
Batalin-Fradkin-Vilkovisky formalism, it is shown that the trans- 
formed theory, which is quantum mechanically consistent, is 
related to various topological theories in two dimensions including 
topological gravity. It is emphasized that the bosonic coordinates 
X*(tau, o) play quite different roles in string theory and in topologi- 
cal theory. (author). 
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24899 (INIS-BR-2612) Annual Technical Report - Nuclear 
Engineering institute/Dept. of Physics (IEN/DEFI) 1988. Silva, 
A.G. da; Cabral, S.C.; Osso Junior, J.A. (eds.). Instituto de Engen- 
haria Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 
1988 78p. (In Portuguese). Order Number DE91637263. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The researches carried out by physics department of Nuclear 
Engineering Institute(IEN)/Brazilian CNEN are presented. The re- 
searches in nuclear physics, isotope production and irradiation 
damages using CV-28 cyclotron which accelerates protons, 
deuterons, helium and alpha particles with maximum energies of 
24, 14, 36 and 28 MeV, respectively are described. (M.C.K.). 
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Refer also to citation(s) 24119, 24253, 24685, 24691, 24692, 
24720, 24976, 24990 


24900 (BNL-45255) Thermal neutron cross sections for the 
1991 table of the isotopes. Holden, N.E. Brookhaven National 
Lab., Upton, NY (USA). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
91052182: International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 1991). Order 
Number DE91014782. Source: OSTI; NTIS; INIS; GPO Dep. 

It has been a decade since the last publication of the “Barn 
Book,” BNL-325. In preparing a revision to the Table of the Iso- 
topes, a re-evaluation of all of the thermal neutron cross sections 
has been performed, utilizing the previous data base of the “Barn 
Book” and all of the more recently published experiments. 5 refs. 


24901 (BNL-45306) Evaluated Nuclear Structure Data File 
(ENSDF). Bhat, M.R. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 17p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910503—22: International con- 
ference on nuclear data for science and technology, Juelich 
(Germany, F.R.), 13-17 May 1991). Order Number DE91013715. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Evaluated Nuclear Structure Data File (ENSDF), is main- 
tained by the National Nuclear Data Center (NNDC) on behalf of 
the international Nuclear Structure and Decay Data (NSDD) net- 
work organized under the auspices of the International Atomic 
Energy Agency. ENSDF provides evaluated experimental nuclear 
structure and decay data for basic and applied research. The activ- 
ities of the NSDD network, the publication of the evaluations, and 
their use in different applications are described. Since 1986, the 
ENSDF and related numeric and bibliographic data bases have 
been made available for on-line access. The current status of 
these data bases, and future plans to improve the on-line access 
to their contents are discussed. 8 refs., 4 tabs. 
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24902 (DOE/ER/40537—7) [University of Washington Nu- 
clear Physics Laboratory] annual report, 1991. Washington 
Univ., Seattle, WA (USA). Nuclear Physics Lab. Apr 1991. 111p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG06-90ER40537. Order Number DE91013907. Source: OSTI; 
NTIS: INIS; GPO Dep. 

This report contains brief papers on the following topics: giant 
dipole resonances in excited nuclei; nucleus-nucleus reactions; as- 
trophysics; polarization; fundamental symmetries and interactions; 
accelerator mass spectrometry; ultra-relativistic heavy ions; 
medium energy interactions; instrumentation; accelerators and ion 
sources; and computer systems. 


24903 (IAEA-NDS—51(Rev.3)) JNDC-FP2. The JNDC nuclear 
data library of fission products version 2 1990: Contents and 
documentation. Schwerer, O. (ed.). International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section. Mar 1991. 11p. 
Order Number DE91637461. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This library contains nuclear decay data and fission yield data for 
1080 unstable and 147 stable fission product nuclides, as well as 
neutron capture cross sections for 166 nuclides. The fission yield 
data are given for 20 fissioning systems and include independent 
yields, cumulative yields and mass yields. The library is in a free 
format and is available, costfree, on magnetic tape or on diskette. 
(author). 1 tab. 


24904 . (IAEA-NDS—90(Rev.4)) BROND: USSR evaluated 
neutron data library. Manokhin, V.N. (and others). International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Mar 1991. 20p. Order Number DE91637462. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Documentation by H.D. Lemmel, P.K. McLaughlin, March 1988. 
Revised March 1991. 

BROND, the USSR computerized data library for evaluated neu- 
tron reaction data was released in 1987/1990. Upon request it is 
available on magnetic tape, costfree, from the IAEA Nuclear Data 
Section. This document describes the contents of this library in the 
four supplements BROND-NDS1, BROND-NDS2, BROND-NDS3, 
BROND-NDS4. (author). 16 refs. 


24905 (IAEA-NDS—107(Rev.5)) Index to BROND, ENDF/B-6, 
JEF-1, JENDL-3. Lemmel, H.D. International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section. Apr 1991. 13p. 
Order Number DE91637457. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This document contains a brief index to the four main data li- 
braries for evaluated neutron reaction data, including BROND from 
USSR, ENDF/B-6 from USA, JEF-1 from OECD/NEA and JENDL-3 
from Japan. (author). 


24906 (IAEA-NDS—110(Rev.3)) JENDL-3: The Japanese 
evaluated nuclear data library: Summary of contents. Lemmel, 
H.D. International Atomic Energy Agency, Vienna (Austria). Nuclear 
Data Section. Mar 1991. 23p. Order Number DE91637458. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This document summarizes the contents of JENDL-3.1, the 
Japanese evaluated data library for neutron nuclear data, released 
in 1989 and revised in Dec. 1990. It also summarizes the JENDL-3 
fission-products library released in 1990. The entire library or re- 
trievals of selected materials are available on magnetic tape from 
the IAEA Nuclear Data Section free of charge. (author). Tabs. 


24907 (IAEA-NDS—120(Rev.1)) JEF-1: The Evaluated 
Nuclear Data Library of the NEA Data Bank: Summary of con- 
tents. Lemmel, H.D. International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section. Apr 1991. 19p. Order Number 
DE91637459. Source: OSTI; NTIS (US Sales Only); INIS. 

This document summarizes the contents of JEF-1, the Joint 
Evaluated File of nuclear data compiled by the OECD Nuclear En- 
ergy Agency Data Bank, finalized in 1986 and released in 1990. 
The entire library or retrievals of selected materials are available 
on magnetic tape from the IAEA Nuclear Data Section free of 
charge. (author). 


24908 (INDC(CCP)-325/L) Comparative analysis of (n,p) re- 
action cross-section systematics tor ~ 14-15 MeV neutrons. 





Badikov, S.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); 
Pashchenko, A.B. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Apr 1991. 17p. 
Translated from Report FEI-2055 (1989) by the IAEA. Order Num- 
ber DE91637463. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated from Report FEI-2055 (1989) by the IAEA. 

The paper contains a comparative analysis of the (n,p) reaction 
cross-section systematics at E, ~ 14.5 MeV based on experimen- 
tal results published up to 1990. 21 refs, 2 tabs. 


24909 (INDC(CCP)-327/L) Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 4, 1989). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Mar 1991. 38p. Translated by A. Lorenz 
for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-311/G. Order Number DE91637464. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-311/G. 

The document contains 3 papers on the measurement and cal- 
culation of neutron and proton reactions cross sections. A separate 
abstract was prepared for each paper. Refs, figs and tabs. 


24910 (INIS-BR-2608, pp. 370-488) p-bar p_ collider 
physics. Green, D. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1989. 74 1p. 
(CONF-8901128—-: 5. Jorge Andre Swieca summer school: field 
theory and particle physics, Sao Paulo (Brazil), 8-21 Jan 1989). In 
Proceedings of the 5. Jorge Andre Swieca Summer School Field 
Theory and Particle Physics. Order Number DE91636083. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This note encompasses a set of six lectures given at the sum- 
mer school held at Campos do Jordao on January of 1989 near 
Sao Paulo, Brazil. The intent of the lectures was to describe the 
physics of p-bar p at CERN and Fermilab. Particular attention has 
been paid to make a self contained presentation to a prospective 
audience of graduate students. Since large Monte Carlo codes 
might not be available to all members of this audience, great re- 
liance was placed on back of the envelope estimates. Emphasis 
was also placed on experimental data rather than theoretical spec- 
ulation, since predictions for, for example, supersymmetric particle 
production are easily obtained by transcription of formulae already 
obtained. (author). 


24911 (INIS-mf—12194) Gross properties of nuclei and nu- 
clear excitations. Proceedings. Feldmeier, H. (ed.). Geselischaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany, F.R.); 
Technische Hochschule Darmstadt (Germany, F.R.). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 1991 252p. (CONF-910110-: 19. interna- 
tional workshop on gross properties of nuclei, Hirschegg (Austria), 
14-26 Jan 1991). Order Number DE91500241. Source: OSTI; 
NTIS (US Sales Only); INIS. 

These proceedings contain the articles presented at the named 
workshop. They deal with nuclear multifragmentation, heavy ion 
reaction kinetics, breakup and transfer processes in heavy ion re- 
actions, the production of hypernuclei, nuclear structure in the 
framework of the quark model and QCD, and particle production in 
nuclear reactions. (HSI). 


24912 


(INIS-SU-257, pp. 46) ™Es: a gateway to the heavi- 
est elements. Lougheed, R.W. (Lawrence Livermore National 
Lab., CA (USA)). AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In 


Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. LAWRENCIUM 262/isotope production; MENDELE- 
VIUM 258/isotope production; NOBELIUM 259/isotope production; 
EINSTEINIUM 254 TARGET; HALF-LIFE; HEAVY ION REAC- 
TIONS 


24913 (JAERI-M—91-043) Review of the research and appli- 
cation of KERMA factor and DPA cross section. Japan Atomic 
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Energy Research Inst., Tokyo (Japan). Mar 1991. 143p. (in Japan- 
ese). Order Number DE91508221. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The data for recoil atom spectra, KERMA factor and displace- 
ment cross sections from neutron-induced reactions are calling 
increasing interest for applications to the study of radiation dam- 
age, calculation of heat generation in reactor, neutron therapy and 
biological research. PKA spectra sub-working group was recently 
established in Japanese Nuclear Data Committee as a part of de- 
veloping JENDL Special Purpose Data Files. Current status of the 
data and various features of application of the KERMA-related 
problems were reviewed and discussed at the first meeting of the 
sub-working group. Present report is a compilation of the items 
presented at the meeting, covering a brief review of the existing re- 
search and the data, method of calculation, the KERMA factor data 
in neutron therapy, the deduction of KERMA factor of C-12 from 
neutron reaction measurement and analysis, the data base for radi- 
ation damage, the damage simulation calculation, and the method 
of storaging the evaluated data in ENDF/B-VI format. (author). 


24914 (JINR—16-89-627) Forecasting of radiation fields at 
relativistic ion accelerators: Test of algorithm for calculation 
of ditterential characteristics of secondary hadron radiation 
fields from targets irradiated by relativistic ions. Krylov, A.R.; 
Bamblevskij, V.P.; Timoshenko, G.N. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Dept. of Radiation Safety. 1989. 8p. (In 
Russian). Order Number DE91639712. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The results of comparison of experimental data with results of 
calculations of differential characteristics of high-energy hadron 
radiation fields generated by light relativistic ions in targets are pre- 
sented. The calculation of angular and energy-angular distributions 
of the secondary hadrons from differential targets irradiated by pro- 
tons, a-particles and '*C ions in energy range from one to several 
GeV per nucleon showed that the agreement of the algorithm used 
with experiments is not worse at least than the statistical model 
based programs but the computer time is essentially less. 19 refs.; 
11 figs.; 1 tab. 


24915 (JINR-D—1-89-398) Search for narrow baryonie with 
negative and positive strangeness. Aleev, A.N. (and others); 
Areffev, V.A.; Balandin, V.P. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 9p. (In Russian). Order 
Number DE91634705. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Z.Phys., C, to the organizing Comittee of the 
Conference Hadrons-89, France and to the Organizing Comittee of 
the International Europhysics Conference on High Energy Physics, 
Spain. 

A search for baryonia with negative and positive strangeness 
decaying respectively into A=p+pions and A+p+pions has been car- 
ried out in a neutron beam witha mean momentum of ~40 GeV/c in 
an experiment performed at the Serpukhov accelerator by the BIS- 
2 collaboration. There is a strong indication of the existence of 
these for negative and positive strange ness: neutral, negative, 
positive and doubly charged. 5 refs.; 6 figs.; 1 tab. 


24916 (JINR-D—15-89-594) Is the cold fusion d(d,“He) pos- 
sible?. Brudanin, V.B.; Bystritskij, V.M.; Egorov, V.G.; Stetsenko, 
S.G.; Yutlandov, |.A. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1989. 6p. Order Number 
DE91637468. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett. A. 

The experiments on the search for high-energy a-particles from 
the reaction d+d+Pd->*He+Pd’ have been carried out using track 
detectors CR-39 and silicon surface barrier detectors. The upper 
limit of the investigated reaction rate has been estimated per 
deuteron <4x10-*’ s—'. 8 refs.; 3 figs. 


24917 (JINR-R—-1-89-308) Production of backward-emitted 
protons with momenta 0.2-0.5 GeV/c in laboratory system in 
z—A interactions at 40 GeV/c momentum. Bannikov, A.V. (and 
others); Bohm, J.; Vertogradov, L.S. RISK collaboration. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 12p. (In Russian). Order Number DE91634707. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 
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Production of the 0.2-0.5 GeV/c backward protons in 40 GeV/c 
a~ A interactions has been studied in a 5-meter streamer chamber 
magnetic spectrometer RISK. The portion of events with backward 
protons is found to be proportional to A’ /2| Np-scaling is observed 
in the distributions of charged particles in an agreement with addi- 
tive quark model. It is observed satisfactory agreement between 
our experimental data and Anderson-model calculations for a multi- 
plicity of identificated protons. The internuclear cascade plays 
significant role in the production of backward protons in 7~A and 
p-barA interactions. 20 refs.; 7 figs.; 8 tabs. 


24918 (JINR-R—1-89-560) Inelastic interactions of silicon 
nuclei with emulsion nuclei at 4.5 A GeV/c momentum. 
Ameeva, B.U. (AN Kazakhskoj SSR, Alma-Ata (USSR). Inst. Fiziki 
Vysokikh Ehnergij); Andreeva, N.P.; Anzon, Z.V. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy. 1989. 14p. 
(In Russian). Order Number DE91637469. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

The results of investigation of silicon nuclei inelastic interactions 
with emulsion nuclei at 4.5 A GeV/c are presented. The multiplicity 
distributions for different types of secondaries characterized by dif- 
ferent kinetic energies are studied. The distributions of polar and 
azimuthal angle characteristics are considered. These results are 
shown in comparison with analogous ones for neon-22 - emulsion 
interactions and calculations done by cascade-evaporation model. 
The increase of projectile nucleus atomic weight from 22 to 28 
does not change practically the considered above distributions. At 
the same time the share of central collisions is decreased rather 
fast. The multiplicity distributions for one-charged particles with az- 
imuthal asymmetry coefficient G > 0.75 are reproduced well by 
negative bynominal distribution both for full sample and for events 
with various degree of target nucleus disintegration. The tendency 
for the same type of particles having very close pseudorapidities to 
emit under close azimuthal angles is observed. 6 refs.; 11 figs.; 4 
tabs. 


24919 (JINR-R—1-89-757) Target residues from the reac 
tions of 3.65 A GeV deuterons with *°Nb, 1°Ag, °Tb, 197 Au 
and 7°7.2Pb. Damdinsurehn, Ts.; llyushchenko, V.I.; Kozma, P.; 
Tumehndehmbehrehl, B.; Chultehm, D. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy. 1989. 18p. (in 
Russian). Order Number DE91634708. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

Cross sections of target residues from the reactions of 3.65 A 
GeV deuteron with *Nb, 1%Ag, 1°Tb, 197Au and 2°7:2Pb have 
measured by the induced activity method. The analysis of results 
has been performed using the general as well as Rudstam’s 
parametrization of charge- and mass-distributions. Present results, 
obtained for thin targets are in contrast with those previously pre- 
sented for thick ones. 27 refs.; 5 figs.; 7 tabs. 


24920 (JINR-R-6-89-765) Analysis of delayed coincidences 
curves at parallel and successive decay of isomeric states of 
@ nucleus. Morozov, V.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems); Khudajberdiev, Eh.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 14p. (In Russian). Order Number DE91634709. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Organizing Committee of the 40-th Meeting Nu- 
clear Spectroscopy and Atomic Nuclei Shape, Leningrad, April 
1990. 

Analysis of time distribution for two-component curves of delayed 
coincidences at paralle| or successive decay of isomeric states of 
nuclei, while lifetimes of excited states are 1, > Io is presented. 
The processing of time spectra is performed with variation of the 
nonexpoenential parameter of two-component time spectra allows 
in some cases to determine the type of decay, to specify the exis- 
tence of additional component in time spectrum, to appoint correctly 
the function for further unfolding of time spectra. 11 refs.; 13 figs. 


24921 


(JINR-R—15-89-318) Investigation of photonuclear 
reactions with a-particle emission in the giant dipole reso- 
nance region. Antonov, A.D.; Balabanov, N.P.; Marinova, S.G.; 
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Gangrskij, Yu.P.; Kondev, F.G.; Khristov, Kh.G. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 
8p. (in Russian). Order Number DE91637470. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Investigations of (7, a)-photonuclear reactions with 5'V, ®Cu, 
76Ge, °°Nb, '7°Er and '®'Ta have been performed. Trgets of en- 
riched isotopes were irradiated by bremsstrahlung of microtron and 
activation method was used for reaction yield determination. The 
measurements included integral cross section for 25 MeV boundary 
of bremsstrahlung and excitation functions for 5'V, ”®Ge, '7°Er in 
18-25 MeV region. Experimental and calculated ratios of partial re- 
duced level widths for a-and neutron emission were compared with 
calculations using the statistical model. 16 refs.; 2 figs.; 5 tabs. 


24922 (JINR-R-15-90-425) Measurements of the integral 
cross sections for (7, a) reactions in giant resonance region. 
Antonov, A.D. (and others); Balabanov, N.P.; Gangrskij, Yu.P. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions. 1990. 8p. (In Russian). Order Number DE91637471. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to thye journal Yad. Fiz. 

Using activation technique, the (7, a) photonuclear reactions on 
bremsstrahlung beam from accelerator microtron hev been investi- 
gated. The yields and the integral cross sections have been 
measured for bremsstrahlung spectra with maximum energy 23 
MeV. The obtained results are compared with statistical model cal- 
culations. 


24923 (LA-12111-C) Proceedings of the fourth workshop 
on radiative capture 1990, October 19-21, 1990. Wender, S.A. 
(Los Alamos National Lab., NM (USA)); Gossett, C.; Feldman, J. 
Los Alamos National Lab., NM (USA). [1991]. 382p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9010369-: 4. workshop on radiative capture 1990, Berke- 
ley, CA (USA), 19-21 Oct 1990). Order Number DE91013226. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Fourth Workshop on Radiative Capture was held at the 
Berkeley Conference Center, Berkeley, CA, on October 19-21, 
1990. This two-day workshop, which had seventeen presentations, 
addressed current theoretical and experimental issues in the field 
of nucleon capture and other nuclear radiative processes. The sci- 
entific program was divided into three sessions: (1) radiative 
capture at low energies; (2) few-nucleon systems and capture at 
intermediate energies; and (3) nucleon capture and other radiative 
processes. This proceedings of the conference contains the ab- 
stracts of the presented talks and the transparencies used by the 
speakers. Summary papers of the talks are also included when 
they were supplied by the speaker. 


24924 (LIYaF-1550) Main regularities in relativistic projec- 
tile tragment transverse momenta distributions in nuclear 
emulsion. Levitskaya, O.V.; Lepekhin, F.G.; Simonov, B.B. AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1989. 20p. (in Rus- 
sian). Order Number DE91634710. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that neon-22 at 4.1A GeV/c inclusive fragment trans- 
verse momenta distributions from inelastic interaction with nuclei in 
emulsion obey the Rayleigh distribution. For every fragment with 
charge Z (from 1 to 10) the consequent distribution constants have 
parabolic dependence on Z with single constant So=102.5+-2.5 
MeV/c, which is in good agreement with value, calculated from 
neon-22 Fermi momentum. If such coincidence takes place for ev- 
ery nucleus undergoing fragmentation, the inclusive projectile 
fragment transverse momenta distributions can be predicted even 
before carring out the experiment. The simple assumptions about 
independent emission of two or more fragments in single event al- 
low to predict some specificities of multifragmentation process. All 
of them are in good agreement with experiment. 16 refs.; 12 figs. 


24925 (LIYaF—-1589) New measurements of asymmetry of 
electron excape according to spin of decaying neutron. Ero- 
zolimskij, B.G.; Kuznetsov, |.A.; Kujda, |.A.; Mostovoj, Yu.A.; 
Stepanenko, |.V. AN SSSR, Leningrad (USSR). Inst. Yadernoj 
Fiziki. 1990. 27p. (In Russian). Order Number DE91€37472. 
Source: OSTI; NTIS (US Sales Only); INIS. 





Preliminary results of angular correlation between electron es- 
cape and decaying neutron spin directions measurements are 
presented. The experiment is carried out on the new intense polar- 
ized neutron beam from the vertical channel of the reactor. The 
data of the correlation coefficient A-0.1110:4-0,0032 leads to the 
value of the fundamental constants rationA=9AA/gy=-1.249*-0,008. 
20 refs.4 tabs. 


24926 (WHC-SA-1022) REAC*3 nuclear data libraries. 
Mann, F.M. Westinghouse Hanford Co., Richland, WA (USA). May 
1991. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-87RL10930. (CONF-910503—26: International con- 
ference on nuclear data for science and technology, Juelich 
(Germany, F.R.), 13-17 May 1991). Order Number DE91014692. 
Source: OSTI; NTIS; INIS; GPO Dep. 


The libraries (transport cross section, transmutation cross sec- 


tion, and decay data) associated with the REAC‘*3 nuclear 
transmutation code system are described. 
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24927 (GANIL-P—90-17) Hot nuclei studied with high effi- 
clency neutron detectors. Galin, J. Grand Accelerateur National 
d’lons Lourds (GANIL), 14 - Caen (France). 1990. 30p. (CONF- 
900857-: 21. Mikolajki summer school on nuclear physics: nuclear 
and atomic physics with accelerators of the nineties, Mikolajki 
(Poland), 26 Aug - 5 sep 1990). Order Number DE91787940. 
Source: OSTI; NTIS (US Sales Only). 

We have shown the invaluable benefit that a high efficiency 47 
neutron detector can bring to the study of reaction mechanisms fol- 
lowing collisions of heavy nuclei at intermediate energy. Analysis 
requires Monte-Carlo simulations for comparison between experi- 
mental data and any emission model. In systematic measurements 
with projectiles of velocity corresponding to energies between 27 
and 77 MeV/u, where both the influence of beam velocity and 
mass have been investigated separately, it has been shown that 
the projectile-target mass asymmetry, much more than velocity, 
has a decisive influence on energy dissipation. The closer the pro- 
jectile mass to the target mass, the more energy is dissipated per 
unit mass of the considered projectile plus target system. The latter 
presents all the characteristics of a thermalized system, evaporating 
a copious number of light particles: up to about 40 neutrons (after 
efficiency correction) and 11 light charged particles in the most dis- 
sipative collisions between Kr+Au, and 90 neutrons for Pb+U with a 
yet unknown number of I.c.p. In the Kr experiment, these particles 
are isotropically emitted in the frame of a fused system, excited 
with 1.2 GeV. Moreover, I.c.p. exhibit Maxwellian energy distribu- 
tions as in any standard evaporation process. We are now eager to 
better characterize the properties of the Pb+Au (U) systems for 
which about 1/3 of the neutrons are freed in a rather large fraction 
of all collisions. The thermalized energy should then approach very 
closely the total binding energy of the two interacting nuclei. 


6512 Nuclear Properties and Reactions, A = 1-5, 
Experimental 


Refer also to citation(s) 24645, 24971 


24928  (INS—870) A new type of liquid-*He target system 
using small mechanical refrigerators. Kato, S.; Kobayashi, K.; 
Maruyama, K.; Okuno, H.; Konno, O.; Suda, T.; Maki, T.; Asami, 
H.; Koizumi, T. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Apr 1991. 17p. Order Number DE91508414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A new type of liquid-°He target has been developed for photoab- 
sorption experiments at intermediate energies. Using the cooling 
power of liquid “He at reduced vapour pressure, *He gas is lique- 
fied into a cylindrical target cell of 180 ml and is maintained at 2.0 
K during the experiment. Evaporated “He gas is evacuated by a ro- 
tary pump and returned into the “He bath in the cryostat, where two 
small mechanical refrigerators with cooling capacities of 3 W at 4.3 
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K and 10 W at 20 K are operated for the purpose of “He reconden- 
sation. A maintenance-free operation of more than 1,000 hours has 
become possible by adopting the *He circulation system. (author). 


24929 (IPP-liI/171) Investigation of fusion proton and tri- 
ton emission in ASDEX. Leinberger, U. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany, F.R.). Jan 1991. 101p. (in Ger- 
man). Order Number DE91500198. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A diagnostic method of measuring the fusion rate profile was de- 
veloped on ASDEX. The collimated protons and tritons from d-d 
fusion reaction are simultaneously detected by a semiconductor 
counter at a single position in the vacuum vessel for different view- 
ing directions. The detection efficiency profiles for these viewing 
directions are numerically calculated from the measured currents in 
the coils and assumed plasma current distributions. Folding the de- 
tection efficiency profile with a fusion rate profile yields the proton 
and triton fluxes to the detector. Comparison with measured fluxes 
allows one to find a fusion rate profile in agreement with the exper- 
imental data. In certain cases the detection efficiency profile 
strongly on the plasma current density profile, and information on 
the current distribution in the plasma can thus be achieved. It was 
proved that the spectra from rotating plasmas are in accordance 
with the theory of a rotating thermal plasma. Deviations can only 
be found in the case of strong vignetting of the detection efficiency 
by structures in the vacuum vessel. (orig.). 


24930 (JINR-R—1-89-584) Characteristics of dp->pppz- 
and np->ppz reactions and deuteron wave function. Glagolev, 
V.V. (Joint Inst. for Nuclear Research, Dubna (USSR)); Troyan, 
Yu.A.; Grigalashvili, N.S. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 14p. (In Russian). Order Num- 
ber DE91634715. Source: OSTI; NTIS (US Sales Only); INIS. 
Characteristics of dp->pppx- and np->ppz~ reactions at 1.7 
GeV/c/nucleon obtained by working up the films from 100-cm hy- 
drogen bubble chamber were studied. Methodics for selection of 
correct nucleons-spectators is demonstrated. Their momentum dis- 
tribution is described by known deuteron wave functions up to 400 
MeV.c. It is shown that exotic effects in large momenta constitute 
approximately 1 per cent of events. 21 refs.; 9 figs.; 5 tabs. 


24931 (UCRL-JC—107158) Evaluation of charged-particie 
reactions for fusion applications. White, R.M.; Resler, D.A.; 
Warshaw, S.I. Lawrence Livermore National Lab., CA, (USA). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-910503-24: International con- 
ference on nuclear data for science and technology, Juelich 
(Germany, F.R.), 13-17 May 1991). Order Number DE91014135. 
Source: OSTI; NTIS; INIS; GPO Dep. 

New evaluations of the total reaction cross sections for 
2H(d,n)®He, *H(d,p)°H, SH(t,2n)*He,2H(d,n)*He, and *He(d,p)*He 
have been completed. These evaluations are based on all known 
published data from 1946 to 1990 and include over 1150 mea- 
sured data points from 67 references. The purpose of this work is 
to provide a consistent and well-documented set of cross sections 
for use in calculations relating to fusion energy research. A new 
thermonuclear data file, TDF, and a library of FORTRAN subpro- 
grams to read the file have been developed. Calculated from the 
new evaluations, the TDF file contains information on the 
Maxwellian-averaged reaction rates as a function of reaction and 
plasma temperature and the Maxwellian-averaged average energy 
of the interacting particles and reaction products. Routines are in- 
cluded that provide thermally-broadened spectral information for 
the secondary reaction products. 67 refs., 18 figs. 
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24932 (DP-378) Mode of retention of gases in irradiated 
Li-Al alloy: 1, Distribution of tritium and helium between alpha 
and beta phases. Meyer, L.H.; Fulda, M.O. Savannah River Lab., 
Aiken, SC (USA). May 1959. 8p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract ACO9-89SR18035. Order Number 
DE91014849. Source: OSTI; NTIS (US Sales Only); GPO Dep. 


ERA Vol. 16, No. 9 355 





65 PHYSICS Ii 
6513 Nuclear Properties and Reactions, A = 6-19, Experimental 


Tritium and helium are distributed throughout both the a- and 6- 
phases of irradiated Li-Al alloy. Moderate heating causes all of the 
tritium to migrate to the 6-phase and part of the helium to collect in 
gas pockets. 1 fig., 2 tabs. 


24933 (ENEA-RT-INN-90-03) Coincidence: Fortran code for 
calculation of (e, e’x) differential cross-sections, nuclear struc 
ture tunctions and polarization asymmetry in self-consistent 
random phase approximation with Skyrme interaction. Cav- 
inato, M.; Marangoni, M.; Saruis, A.M. Milan Univ. (Italy). Dipt. di 
Fisica; ENEA, Bologna (Italy). Oct 1990. 13p. (RT/INN—90-03). Or- 
der Number DE91769502. Source: OSTI; NTIS (US Sales Only). 

This report describes the COINCIDENCE code written for the 
IBM 3090/300E computer in Fortran 77 language. The output data 
of this code are the (e, e’x) threefold differential cross-sections, the 
nuclear structure functions, the polarization asymmetry and the an- 
gular correlation coefficients. In the real photon limit, the output 
data are the angular distributions for plane polarized incident pho- 
tons. The code reads from tape the transition matrix elements 
previously calculated, by in continuum self-consistent RPA (random 
phase approximation) theory with Skyrme interactions. This code 
has been used to perform a numerical analysis of coincidence (e, 
e’x) reactions with polarized electrons on the '©O nucleous. 


24934 (IFVE-ONF—90-168) Search for dibaryon resonances 
produced in the target fragmentation region with emission of 
symmetric particle pairs in «~ Be interactions at 43 GeV/c. An- 
tipov, Yu.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); 
Bezzubov, V.A.; Vishnevskij, A.V. Gosudarstvennyj Komitet po I|s- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 16p. (in Russian). Order Number 
DE91637498. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The results on experimental search for dibaryon resonance pro- 
ductions in mass interval 2.5-4.1 GeV/c* in 1~Be interactions at 
43 GeV/c in the target fragmentation region are presented. The up- 
per limit of 0.5-12.6 ub for the cross section of dibaryon resonance 
production, decaying into two protons, is obtained. 6 refs.; 8 figs.; 5 
tabs. 


24935 (IFVE-ONF-90-171) Study on fast protons and 
antiprotons yields in ~~ Be interactions at 40 GeV/c with cu- 
mulative particle production. Antipov, Yu.M. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij); Batarin, V.A.; Bezzubov, 
V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). inst. Fiziki Vysokikh Ehnergij. 1990. 
17p. (in Russian). Order Number DE91637499. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Possibilities to udentify charged secondaries with P>2 Gev/c in 
Be interactions at 40 GeV/c with cumulative particle production 
are discussed. The yields of charged 1~-, K~-mesons, protons 
and antiprotons for 7<P<12.5 GeV/c and 0.01<P,?<0.75 (GeV/c)? 
are given together with the estimates of charged pion, proton and 
antiproton yields at 2.5<P<12.5 GeV/c and 0.03<P;*<0.30 (GeV/ 
c)*. The momentum distributions for baryons p, p-bar and their ra- 
tios are studied in the indicated kinematic regions. The measured 
yields are compared with the predictions of some hadron-nuciear 
interaction models. 13 refs.; 10 figs.; 4 tabs. 


24936 (JINR-E-1-89-745) Cross sections for the production 
of "'C in C targets by 3.65 AGeV projectiles. Kozma, P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High Energy); 
Tolstov, K.D.; Yanovskij, V.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 4p. Order Number 
DE91634718. Source: OSTI; NTIS (US Sales Only); INIS. 

The absolute cross sections for the production of ''C in C targets 
by 3.65 AGeV protons, deuterons, “He- and '*C-ions were mea- 
sured. Annihialtion radiation from ™'C was counted using a large 
volume Nal(Tl) and BaF2 detectors. The flux measurement tech- 
nique based on registration of charged particles by means of a thin 
nuclear emulsion layer rotating in a beam as well as fission cham- 
ber was used. The results are compared with earlier measurements 
of the cross sections in carbon targets using high-energy projectiles 
and Glauber theoretical prediction, as well. 10 refs.; 3 figs.; 1 tab. 


24937 (JINR-E-1-90-235) Investigation of excited nuclear 
matter in relativistic nucleus-nucleus collisions. Didenko, L.A.; 
Grishin, V.G.; Kuznetsov, A.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1990. 20p. Order Num- 
ber DE91637501. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the 8-th Internation Conference on Ultrarelativistic 
Nucleus-Nucleus Collisions, Quark Matter 90, Menton 7-11 May, 
1990, and International Conference on Particles and Nuclei. Panic 
12, Cambridge, 25-29 Jun, 1990. 

Baryon cluster production in p, d, He and C collisions with car- 
bon nuclei at P=4x2xA GeV/c and hadron jet production in «—C 
interactions at P=40 GeV/c are studied interms of relativistic- 
invariant approach. The evaluations of temperature and density 
values of nuclear matter in this process are given. 


24938 (JINR-R-1-89-463) Spin effects in cumulative 
production of protons and deuterons in proton-nucleus inter- 
actions at 16-64 GeV. Belyaev, |.M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). inst. Teo- 
reticheskoj | Ehksperimental’noj Fiziki); Viasov, N.V.; Gavrishchuk, 
O.P.; Zolin, L.S.; Peresedov, V.F. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 19p. (In Russian). Or- 
der Number DE91637502. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The polarization of cumulative protons produced at 158 deg and 
95 deg laboratory angles in proton-nucleus interactions with nuclei 
Be, Mo for the beam energy of 16-64 GeV is measured. The 
experimental results are obtained over a momentum range of 505- 
1120 MeV/c for cumulative protons and of 605-1220 MeV/c for 
cumulative deuterons. The polarization dependence on the projec- 
tile energy is weakly expressed. The polarization of cumulative 
protons increases from (3.3 +- 2.1)% to (12.0 +- 1.0)% for angles 
158 deg and 95 deg. 16 refs.; 11 figs.; 7 tabs. 


24939 (JINR-R—-1-89-488) Comparative characteristics of 
central and noncentral CC interactions at 4.2 GeV/c per nu- 
cleon. Agakishiev, G.N. (AN Azerbajdzhanskoj SSR, Baku 
(USSR). Inst. Fiziki); Backovic, S.; Boldea, V. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy. 1989. 10p. 
(In Russian). Order Number DE91634719. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Both multiplicities and momentum and angular distributions of 
2 ~-mesons and proton-participants are compared for central and 
noncentral CC interactions. It is shown that 2~-meson characteris- 
tics (except multiplicity) weakly depend on the degree of interaction 
centrality, whereas proton distributions are changed substantially 
from central interactions to nonconcentral ones. These changes 
are not depicted in the frame of the cascade model. 17 refs.; 10 
figs.; 3 tabs. 


24940 (JINR-R—-1-89-511) Momentum and angular distribu- 
tions of 7~-mesons produced in dC interfactions at 1 GeV/N. 
Viryasov, N.M. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy); Grigoryan, V.A.; Gulkanyan, G.P. Joint inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
6p. (In Russian). Order Number DE91637503. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Momentum and angular distributions of +—~-mesons produced in 
dC interactions at 1 GeV/N were measured with propane bubbie 
chamber technique. For 10000 pictures 1800 events with 
™~-mesons were discovered. Distributions for transverse and lon- 
gitudinal momenta were plotted dC interactions constitute 87% and 
dp interactions - 13%. Average x~-momenta in dC and dp interac- 
tions are practically equal. 2 refs.; 10 figs.; 1 tab. 


24941 (JINR-R-1-89-557) Characteristics of cumulative A- 
hyperons produced in nucleus-nuclear collisions. Agakishiev, 
G.N. (AN Azerbajdzhanskoj SSR, Baku (USSR). Inst. Fiziki); 
lovchev, K.J.; Kladnitskaya, E.N.; Okonov, Eh.O.; Khusainov, E.K.; 
Chubaryan, M.Ya. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy. 1989. 7p. (in Russian). Order Number 
DE91634720. Source: OSTI; NTIS (US Sales Only); INIS. 
Analysis was performed to examine characteristics of cumulative 
A and x~-particles produced in.CC, CNe, ONe-interactions at 


3.36-3.66 AGeV. In non-central collisions two groups of cumulative 
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A-hyperons were revealed, being distinguished by their characteris- 
tics: produced in mid-rapidity region (0.4<Y<1.8) with rather large 
transverse momenta: <p7>=0.78+-0.02 GeV/c, consistent with 
Boltzmann temperature Tp ~200 MeV; produced in thhe fragmenta- 
tion region of target (Y<0.4) and projectile nuclei (Y<1.8) with 
<Pt>=036+-0.01 and T,)~90 MeV. Whereas the cumulative 
A*-particles from central collisions were produced mostly in mid- 
rapidities with considerably greater values of <p; >=0.91+-0.09 
GeV/c and Ty ~230 MwV. Contrary such characteristics of A‘- 
hyperons those of cumulative 7—-mesons produced in central and 
non-central collisions did not reveal essential difference. Using very 
rigid selection of extremely central collisions with high local excita- 
tion and indication was obtained for some increase of isotropy 
degree in the angular distributions of «~-mesons. 8 refs.; 3 figs.; 1 
tab. 


24942 (JINR-R—1-89-793) Dependence of «~-meson spec- 
tra at fixed angles on the atomic weight of projectile in pC, 
dC,aC and CC interactions at 4.2 GeV/c per nucleon. 
Agakishiev, G.N. (AN Azerbajdzhanskoj SSR, Baku (USSR)); Ar- 
mutlijski, D.; Baskovic, S. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 10p. (in Russian). Order Num- 
ber DE91634721. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

The paper presents invariant cross sections of x-meson produc- 
tion depending on their kinetic energy within intervals from 0 to 180 
deg for pC, dC, aC and CC interaction at 4.2 GeV/c. It is shown 
that the shape pf «—-meson spectra at emission angles ©, >20 
deg does not depend on the type of projectile. 16 refs.; 12 figs.; 4 
tabs. 


24943 (LA-12061-T) The energy of the T> 
Gamow-Teller strength in p-shell nuclei observed in the (n,p) 
reaction. Sorenson, D.S. Los Alamos National Lab., NM (USA). 
May 1991. 197p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Nurnber DE91014115. 
Source: OSTI; NTIS; GPO Dep. 

Thesis. Submitted to University of California, Davis. 

Cross sections have been measured for the transitions to the 
ground state of the residual nucleus using the (n,p) reaction on the 
targets®Li, '*C, and ‘°C. A “white” continuum neutron source was 
utilized to measure cross sections for neutron energies from 60 to 
260 MeV simultaneously. Charged particles were detected using a 
facility developed over the last few years which makes use of the 
five “target” wire chambers, four x and y multiwire drift chambers, a 
5 kilo gauss magnetic field which deflects the charged particles out 
of the neutron beam, a wall of 15 Csi calorimeters, and a large- 
area plastic delta E detector. This arrangement allows four targets 
to be run simultaneously, and with magnet-on, scattering angles 
between 0 and 15 degrees can be measured concurrently as well. 
Angular distributions for the Gamow-Teller transitions are made 
and are extrapolated to q=0. At q=0 a simple expression relates 
the cross section to the volume integral for the effective nucieon- 
nucleon (N-N) interaction (J.+), the inverse B-decay matrix element 
and the distortion factor. For all transitions considered here Ber 
can be obtained from measured half-lifes and so the cross section 
measurements can be use to extract Jor from 60 to 260 MeV. Jer 
should be a smooth function of A. However, (p,n) experiments have 
been carried out, where cross sections were measured for the iso- 
baric analog states of the transitions that are considered in this 
thesis, and the J, extracted were found to vary by as much as 40 
percent for odd A nuclei as in the case of '*C(p,n) and 'C(p,n). 
This discrepancy will not be seen to exist in the (n,p) direction. 


24944 
the (x*,7°) reaction on a polarized *C target. Goergen, J.J. Los 
Alamos National Lab., NM (USA). May 1991. 119p. Sponsored by 
USDOE, Washington, DC (USA); National Science Foundation, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91013927. Source: OSTI; NTIS; INIS; GPO Dep. 

The analyzing powers Ay differential cross sections do/dQ for the 
reaction '°C(x*,2°)'S5N have been measured for forward scattering 
angles at an incident pion kinetic energy of T,;* = 163 MeV by us- 
ing a transversely polarized target. Analyzing powers and reaction 
cross sections impose stringent constrains on nuclear reaction 


(LA-12093-T) Analyzing power measurements for 
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models and can be used to test the present understanding of nu- 
clear structure for 1p-shell nuclei. The resulting A, are compared to 
the predictions of first-order Distorted Wave Impulse Approximation 
(DWIA) calculations, which reproduce well the differential cross 
sections. Although there is qualitative agreement at forward angles, 
the quantitative agreement is poor, especially at scattering angles 
larger than 50°. Since the DWIA calculations do not appear to be 
strongly sensitive to the assumed nuclear structure model, the dis- 
crepancy in describing the analyzing powers suggests that the 
reaction mechanism may not yet be well understood and higher 
order corrections may be important. Also measured were the ana- 
lyzing powers for the elementary charge exchange reaction x~ p 
— 7°n over the same angular range and at an incident pion kinetic 
energy of T,;— = 161 MeV. The results are compared to the most 
recents phase shift predictions. Within the experimental uncertain- 
ties, phase shift calculations agree with the measured A, and no 
changes in the «N phase shifts near the Ps, resonance are 
needed to describe the data. 


24945 (NIlYaF-MGU—90-25-171) Experimental study on en- 
ergy dependence of double differential cross section of 
12C(a,a-7y4.44)'2C reaction in E,=16-25 MeV range. Ignatenko, 
A.V.; Lebedev, V.M.; Orlova, N.V.; Spasskij, A.V.; Teplov, 1.B.; 
Shakhvorostova, G.V. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yademoj Fiziki. 1990. 49p. 
(in Russian). Order Number DE91637505. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results of experimental study of angular a-+y-correlations in 
12C(aa-74.44)'*C(2+) E-action in E,.=16-25 MeV range are pre- 
sented. Model-independent method was used to reconstruct 
spin-tensor components of the density matrix of 2*(4.44 MeV) state 
of '2C nucleus. Energy dependences of occupation number of 
magnetic substates of this state as well as quadrupole and 
hexadecupole dynamic deformation of nucleus where obtained. Ex- 
perimental results are compared with ones, calculated on the basis 
of distorted wave method in assumption of exchange mechanism 
of ®Be cluster stripping from '*C target nucleus. 18 refs.; 13 figs.; 
3 tabs. 


24946 (UM-P-90/76) Photoproton cross section for ™C. 
McLean, D. (Melbourne Univ., Parkville (Australia). School of 
Physics); Thompson, M.N.; Zubanov, D.; McNeill, K.G.; Jury, J.W.; 
Berman, B.L. Melboume Univ., Parkville (Australia). School of 
Physics. [1990]. 25p. Order Number DE91632678. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also submitted to The Physical Review C. 

Using bremsstrahlung, the '*C(-+,p) reaction cross section has 
been measured from threshold to 29 MeV. The integrated cross 
section up to 30 MeV is 18+-3 MeV mb. Above 23.5 MeV, the re- 
ported cross section includes a contribution, estimated at 3.5 MeV 
mb, due to the '4C(+,d) and 'C(-+,pn) reactions. Essentially the 
entire 'C(+,p) cross section results from decay of T, dipole 
states. From knowledge of other decay channels estimates of the 
cross section, integrated to 30 MeV for the T< and T, compo 
nents of the giant resonance (GDR) of 81 MeV mb and 43 MeV 
mb are obtained. The splitting of the mean energies of the GDR 
isospin components is 8.5 MeV. Comparisons with several shell- 
model calculations are made with the data, and general agreement 
is found. A comparison of photonuclear absorption cross sections 
for 12:1314¢ and 16.17.18 © shows dramatic redistribution of dipole 
strength as neutrons are added to the core nuclei. 41 refs., 1 tab., 
7 figs. 


6514 Nuclear Properties and Reactions, A = 20-38, 
Experimental 


24947 (JINR-R-3-89-351) The *Ci(n,p)*S reaction and 
proton resonance widths at 398 and 4249 eV. Giedenov, Yu.V. 
(and others); Mitsyna, L.V.; Mitrikov, M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics. 1989. 18p. (In 
Russian). Order Number DE91637519. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The *5Ci(n,p)*°S reaction has been investigated by means of 
time-of-flight neutron spectrometer and ionization chamber. The 
value of proton width I,=(0.24+-0.7) eV of the resonance at 
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E,=398 eV is obtained and the value I.,=(0.53+-0.07) eV is refined. 
The proron widths for the most probable spin values of the level of 
the compound nucleus for the resonance at E,=4249 eV have 
been obtained also. Proton widths of both resonances differ consid- 
erably from those given in neutron cross-section tables of 1981 and 
T-, coincides perfectly with that given there. Within the errors of the 
measurements the resonance predicted earlier at energy approxi- 
mately 1100 eV has not been observed. 10 refs.; 4 figs.; 1 tab. 
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24948 (DOE/ER/40459-4) Research in nuclear physics: 
Progress report, June 1, 1990—January 31, 1991. Vineyard, 
M.F.; Gilfoyle, G.P.; Major, R.W. Richmond Univ., VA (USA). Dept. 
of Physics. 31 Jan 1991. 14p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG05-88ER40459. Order Number 
DE91013719. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses proton and a-particle correlations with 
evaporation residues in the “°Ca + '*C Reaction at E(*°Ca) = 450 
MeV. 
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24949 ANU-P-—1065) Transient field measurements of 9g- 
factors in 1°4.196.198p;; 4(2,+) systematics in transitional W, Os, 
Pt nuclei. Stuchbery, A.E. (Australian National Univ., Canberra 
(Australia). Research School of Physical Sciences); Lampard, G.J.; 
Bolotin, H.H. Australian National Univ., Canberra (Australia). Re- 
search School of Physical Sciences. Jan 1991. 33p. Order Number 
DE91634730. Source: OSTI; NTIS (US Sales Only); INIS. 
Transient field processions were measured simultaneously for 
levels in the nuclei 1®-184,186yw and 194.196,198P: as their ions tra- 
versed polarized Gd hosts. These results allow a critical evaluation 
of conflicting g-factor values reported previously for the even Pt 
isotopes. Mass variations of g(2,*) in the even W, Os, Pt nuclei 
are examined using the proton-neutron interacting boson model 
(IBM-2). The measured g-factors depart from the simplest IBM-2 
description perhaps due to subshell effects and/or small contribu- 
tions from non-collective configurations which cause the 
neutron-boson g-factor to vary with mass. 46 refs., 5 tabs., 7 figs. 


24950 (JINR-E-1-89-803) Enhanced production of “Ne by 
wide-angle secondaries produced in the interaction of rela- 
tivistic carbon ions with . Brandt, R. (Joint inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy); Buttsev, 
V.S.; Cui, H.H. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy. 1989. 32p. Order Number DE91637537. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Rev. C. 

Radiochemica! activation techniques were used to study the be- 
haviour of projectile fragments formed in the interaction of 44 GeV 
12C ions within thick Cu-targets. After a short review of the results 
obtained hitherto with this Cu-target technique, the interaction of 44 
GeV 'C with several copper target configurations yielding the 
deep spallation product **Na is described. Energetic fragments 
which are emitted into lab angles 10°<@<45°, appear to produce 
more :2:4Na (by about one order of magnitude) than calculated 
with a phenomenological model. An intranuclear cascade model 
was also used, giving a discrepancy of a factor of two between ex- 
periment and theory. 55 refs.; 15 figs.; 6 tabs. 


24951 (JINR-R-1-89-272) Longltudinal and transverse di- 
mensions of «~-meson emission region in central '2C + Cu 
collisions at 3.66 A GeV energy. Abdurakhimov, A.U. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy); 
Mukhin, S.V.; Okonov, Eh.O.; Pluta, J.; Nurgozhin, N.N.; Khu- 
sainov, E.K. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of High Energy. 1989. 7p. (in Russian). Order Number 
DE91637538. Source: OSTI; NTIS (US Sales Only); INIS. 

On the base of pion interferometry analysis performed for «~- 
mesons produced in central collisions of 1*C and Cu nuclei at 3.66 
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A GeV the perpendicular and parallel dimensions of pion emission 
volume in different rapidity intervals have been evaluated. The re- 
sults indicate a non-spherical (prolate) shape of the pion emission 
volume for the central part of their rapidity distribution. 14 refs.; 3 
figs.; 2 tabs. 
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24952 (INIS-BR-2419) Measurements of gamma-gamma di- 
rectional angular correlation for transitions in sup(135)Xe. 
Goncalves, J.A.C. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1989 87p. (In Portuguese). Order 
Number DE91634732. Source: OSTI; NTIS (US Sales Only); INIS. 

The directional correlation of coincident -+-transitions in 
sup(135)Xe have been investigated from the 6 sup(-) decay of fis- 
sion product sup(135) | (T sub(1/2) = 6,7 h)., using a spectrometer 
consisting of a Ge(Li) and a HPGe detector. The measurements 
have been carried out for 14 gamma cascades: 434-1131 KeV, 
547-1131 KeV, 650-1131 KeV, 837-1131 KeV, 1102-1131 KeV, 
1124-1131 KeV, 1240-1131 KeV, 418-1260 KeV, 531-1260 KeV, 
708-1260 KeV, 785-1260 KeV, 973-1260 KeV, 995-1260 KeV, 220- 
1458 KeV, populated in sup(135) Xe, seven of then for the first 
time. The multipole mixing ratios 5 of 13 +-transitions were deter- 
mined from the present study.(E.G.). 


24953 (KEK-90-9, pp. 285-296) Double beta decays of 
100Mo and double weak decays with AS=-2. Ejiri, H. (Osaka 
Univ., Toyonaka (Japan). Dept. of Physics). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1990. (CONF- 
8909425-: 3. meeting on physics at TeV energy scale, Tsukuba 
(Japan), 28-30 Sep 1989). In Proceedings of the third meeting on 
physics at TeV energy scale. 455p. Order Number DE91767975. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Double beta decays of 1°°Mo have been studied by ELEGANTS 
(EL) IV and V. The data of EL IV show the half-lite of T, po” > 


6center doti0'®y (a probable value may be around 7center 
dot10'®y). ELEGANTS V with drift chambers has been constructed. 
Monte-Carlo calculations, being combined with test run data, show 
sensitivity up to T tide, ;2 ~2.8center dot10?%y for the neutrino-less 
double 6 decays. Double weak decays of two nucleons to the H di- 
hyperon have been studied. The data exclude the light H with the 
mass below 1.875 GeV. (author). 
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24954 (JINR-E-7-89-809) Production cross sections of 
neutron deficient isotopes of At and Po from nuclear reactions 
165Ho+ Ar, Thy “Ca and 1'Ta+%4Mg. Andreev, A.N. (and 
others); Bogdanov, D.D.; Chepigin, V.I. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 14p. 
Order Number DE91637555. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Yad. Fiz. 

Experiments have been carried out to measure the xn and pen 
channels cross sections in the reactions '®Ho+°Ar, 1’ Ta+24Mg 
and '5°Tb+“°Ca. For the first two reactions leading to the same 
compound nucleus, 2At, data on the cross sections of the 4n-9n 
and p5n-p9n channels have been obtained for the compound nu- 
cleus excitation energies ranging from 55 MeV to 135 MeV. In the 
reaction induced by the “Ca ions the cross sections of the 3n, 
p2n-p4n channels have been measured. The results obtained are 
compared with the model calculations using modified program AL- 
ICE. it is shown that the calculated results agree with experimental 
ones fairly well for the reactions '5Ho+“Ar and '®'Ta+?4Mg de- 
spite widely varying cross section values and the necessity to 
describe the two channels simultaneously. For the reaction 
5°Tbh+“°Ca the calculated cross sections are reasons for this dis- 
crepancy are discussed. 15 refs.; 6 figs.; 3 tabs. 
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24955 (JINR-R-6-89-483) Determination of nuclear-charge 
radii ditterence of Gd from optical isotope shifts. Gangrskij, 
Yu.P. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Reactions); Zemlyanoj, S.G.; Marinova, K.P.; Markov, 
B.N.; Hoang Thi Hue; Tran Kong Tam; Kul'dzhanov, B.K. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reactions. 
1989. 8p. (in Russian). Order Number DE91634739. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Bulg. J. Phys. 

High resolution laser-atomic beam spectroscopy has been ap- 
plied to investigate the isotope shifts for 15 optical transitions 
starting from the ground 4f’5d6s* a°D,° multiplet of Gdl. The iso- 
tope shift measurements have been analyzed using various 
methods to exclude configuration interaction and crossed-second 
order effects. Precise values of nuclear-charge radii changes of Gd 
have been obtained and discussed. 16 refs.; 4 tabs. 


24956 (JINR-R-15-89-684) The measurement of the abso- 
lute a-branches of neutron-deficient '*°-'°5Bj nuclei. Andreev, 
A.N.; Bogdanov, D.D.; Eremin, A.V.; Kabachenko, A.P.; Orlova, 
O.A.; Ter-Akop’yan, G.M.; Chepigin, V.i.; Saro, S.; Salamatin, L.I. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions. 1989. 3p. (In Russian). Order Number DE91634738. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the fusion reactions of ®*Mg with '®'Ta the total a-branches of 
neutron-deficient Bi nuclei were measured in a mother-daughter 
decay study of the chains At-Bi-Tl. The experiments were carried 
out using the Vassilissa kinematic separator. The total a-branch for 
193Bi is ap-=(3.5+-1.5)% and for 15Bi: a<0.2%. Our results for to- 
tal a-branches are in agreement with known data of the theoretical 
investigations. 
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24957 (FRNC-TH-3713) Study of correlations between 
light particles in '°O + '*’Au reaction at 94 MeV/u. Ferragut, A. 
Caen Univ., 14 (France). Nov 1990. 145p. (In French). Order Num- 
ber DE91788025. Source: OSTI; NTIS (US Sales Only). 

Heavy ions collisions produce particles sources for which it is 
possible to determine the spatial and temporal extent by construct- 
ing the correlation functions of the emitted particles pairs. The first 
part of this work composed of four parts, describes the theoretical 
models required for the extraction of the size and lifetime of the 
source. The second part presents the set-up of the '°O + '°7Au at 
94 MeV/u experiment. The set-up was constituted by a correlator 
to measure correlation functions and by a 2 x multidetector to de- 
tect light charged particles. We show the experimental technics we 
have used for the correction from the background coincidences in 
a multidetector, the experimental correlation functions determina- 
tion and aiso, the speed spectra construction for particles which 
are detected in the mnultidetector. The third part exhibits our experi- 
mental results and shows that the multidetector allows to select 
different physical events classes according to which we can study 
the evolution of the sources sizes. The fourth part is a discussion 
about results coming from the previous part. On the one hand we 
show that the light charged particles multiplicity between 30° and 
90° is a good filter for the violence of the collision and on the other 
hand, remarks are made on the validity of the theoretical models. 
We propose also a different construction technics for the correla- 
tion functions. The necessity to calculate correlation functions by 
considering the statistical model is also mentioned. 


24958 (IS-T-1500) Electromagnetic dissociation of Au and 
Co targets by relativistic heavy ions. Schwellenbach, D. Ames 
Lab., IA (USA). 28 Jun 1991. 74p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-82. Order Number 
DE91014915. Source: OSTI; NTIS; INIS; GPO Dep. 

This investigation is a part of ongoing series of experiments de- 
signed to extend the systematics of ED for various targets and 
projectiles. The goal of these experiments is to determine cep for 
various combinations of projectile, projectile energy, and target. 
These cross sections are than compared to the theoretical predic- 
tions of a model based on the Weizsacker-Williams (WW) method. 
Determination of cep entails first finding the total crossing section 


(ctot) for the reaction T(RHI,X)T’, where T is the target RHI is the 
projectile, X is the remnant of the RHI after the reaction (the details 
of which are not studied in this series of experiments), and T’ is 
the new state of the target (the target minus one neutron for the 
one-neutron removal reaction). Since or consists of contributions 
due to both ED and nuclear processes, crmuc must also be found 
for this reaction. Once otot and onuc are determined, cep is given 
by cep = ctot - Cruc- In this investigation, '*’Au and 5°Co targets 
were irradiated by a beam of 298U ions with an energy of 0.96 GeV 
per nucleon (0.96 GeV/A). The particular reactions of interest are 
197 Au(258U_X)'% Au and 5°Co(?5U,x)5®Co. The cross sections for 
these reactions were found by studying the +-ray activity of ‘Au 
and *®Co in the targets. The experimental value of cep was com- 
pared to the value calculated using the WW method. Results of 
previous experiments are shown along with the results of the 
present study so that the systematics of ED can be studied. 25 
refs., 26 figs. 


24959 (JINR-E-7-89-808) The resonance-like feature of the 
two neutron transfer cross-section near the Coulomb barrier 
in the °Bi+272Ne reaction. Andreev, A.N.; Bogdanov, D.D.; 
Chepigin, V.I.; Kabachenko, A.P.; Sharo, Sh.; Ter-Akop’yan, G.M.; 
Eeremin, A.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions. 1989. 7p. Order Number DE91637565. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

Near the Coulomb barrier of the ?°°Bi+?2Ne reaction a narrow 
maximum in the 2''Bi differential production cross-section is 
observed at 0 deg with respect to the projectile beam axis. The ex- 
perimental data give an evidence, that an analogous maximum is 
present for the differential cross-section of the 2'>At ptoduction. An 
assumption is discussed that the observed effect is due to the se- 
lectivity of a transfer reaction for small impact parameters of the 
bombarding ions. 6 refs.; 4 figs. 


24960 (JINR-E-15-89-683) Cross sections and alphe decay 
prepertion of the Ac, Th and Pa isotopes produced in the TI 
+ “Ne reaction. Andreev, A.N.; Bogdanov, D.D.; Chepigin, V.I.; 
Gorshkov, V.A.; Kabachenko, A.P.; Kuznetsov, A.N.; Sharo, Sh.; 
Ter-Akopyan, G.M.; Eremin, A.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions. 1989. 8p. Order Num- 
ber DE91637564. Source: OSTI; NTIS (US Sales Only); INIS. 

In the fusion reaction of 22Ne with 2°5Ti the cross sections for 
producing the 222-224Pa, 223Th and ~'Ac isotopes were mea- 
sured. The experiments were carried out using the VASSILISSA 
kinematic separator. Two alpha lines of Pa were found with en- 
ergies of 7460+-10 keV (25+-3%) and 7555+-10 keV (75+-3%); 
four aplha lines of 22°Th were found with energies of 7290+-10 
keV (41+-5%), 7320+-10 keV (29+-5%), 7350+-15 keV (20+-5%) 
and 7390+-15 keV (10+-4%). The half-life of 2"7Fr was measured 
to be 16+-2 us. For some isotopes considerable changes in the 
relative intensities of alpha lines were observed due to the effect 
associated with the method of detection. 9 refs.; 6 figs.; 2 tabs. 
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24961 (IAEA-NDS—124(Rev.0)) UKFY2: The UK fission 
product yield library version 2, 1991: Summary documenta- 
tion. Lammer, M. International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section. Apr 1991. 12p. Order Number 
DE91637567. Source: OSTI; NTIS (US Sales Only); INIS. 

The UKFY2 Fission Product Yields Library contains 7 files with 
fission yield information in different formats and references, as re- 
ceived at the IAEA Nuclear Data Section in February 1991. File 2 
contains the complete set of adjusted independent and cumulative 
yields in ENDF-6 format as adopted for the JEF-2 fission product 
yield file. It contains yields for 21 different fissioning nuclides. Many 
more chain yield and fractional yield sets are given in tabular form 
in other files of this library. The data are available costiree on mag- 
netic tape from the IAEA Nuclear Data Section. (author). 


24962 (IAEA-NDS—130(Rev.0)) PEND-B6: Point cross- 
section data files derived form ENDF/B-6 basic data files. 
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Ganesan. S.; Muir, D.W.: McLaughlin. P.K. International Atomic 
Energy Agency, Vienna (Austria). Nuclear Data Section. Apr 1991 
39p. Order Number DE91637568. Source: OSTI: NTIS (US Sales 
Only); INIS. 

This document summarizes PEND-B6. a collection of resonance 
reconstructed (point) data files derived from ENDF/B-6 basic data 
files. The files are available free of charge form the IAEA Nuclear 
Data Section upon request. (author). 3 refs. 


24963 (INIS-SU-257, pp. 50-51) Production of Ac, Th, and 
U isotopes by 7*Ne-induced reactions. Andreev, A.N. (Joint Inst. 
for Nuclear Research, Dubna (USSR)); Bogdanov, D.D.; Eryomin, 
A.V.; Kabachenko, A.P.; Orlova, O.A.; Ter-Akopyan, G.M.; 
Chepigin, V.l. AN SSSR, Moscow (USSR). 1989. 461p. (CONF- 
8909225-: Actinides '89, Tashkent (USSR). 24-29 Sep 1989). In 
Actinides-89: Abstracts. Order Number DE91003112. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. GOLD/neon 22 reactions; LEAD 208 TAR- 
GET/neon 22 reactions; URANIUM 225/alpha decay; URANIUM 
226/alpha decay; ACTINIUM ISOTOPES; CROSS SECTIONS; EX- 
PERIMENTAL DATA; GOLD; HALF-LIFE; NEUTRONS; THORIUM 
ISOTOPES 


24964 (INIS-SU-257, pp. 206-207) Photofission of 
neptunium-237 induced by bremsstrahlung of 25, 30, and 40 
MeV. Mitsugashira, T. (Tohoku Univ., Sendai (Japan). Inst. for Ma- 
terials Research); Yagi, M.; Suzuki, S.; Hirayama, H.; Takahashi, 
M. AN SSSR, Moscow (USSR). 1989. 461p. (CONF-8909225—: 
Actinides '89, Tashkent (USSR), 24-29 Sep 1989). In Actinides-89: 
Abstracts. Order Number DE91003112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs., 2 figs. NEPTUNIUM 237/photofission; 
BREMSSTRAHLUNG; DOSE RATES; FISSION PRODUCTS; FIS- 
SION YIELD; MASS DISTRIBUTION; MEV RANGE 10-100; 
PHOTOFISSION; NEPTUNIUM 237 TARGET 


24965 (JINR-D—7-89-820) The history of the transfermium 
elements. Flerov, G.N.; Zvara, |.; Ter-Akop’yan, G.M.; Shchegolev, 
V.A.; Mikheev, V.L. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1989. 82p. (In Russian). Order 
Number DE91634753. Source: OSTI; NTIS (US Sales Only); INIS. 

The present review contains a few chapters dealing with the dis- 
covery of new transfermium elements. The authors express their 
views of the criteria for the critical analysis of concrete experimen- 
tal studies. The works claiming the discovery of elements 101,102 
and 103 are considered. The purpose of the publication is to pro- 
vide detailed information for the broad scientific community. The 
authors hope to receive critical comments which will be taken into 
account before the submission of the paper to a scientific journal. 
The review, together with the comments received, will be sent to 
the IUPAP Commission which is currently involved in working out 
criteria for element discovery in an attempt to determine priorities 
in the discoveries of new elements. 19 refs.; 7 figs.; 2 tabs. 


24966 (JINR-E—1-89-482) Target residues from the reaction 
of 3.65A GeV '°C with 22Th and 7*U. Kozma, P. (Joint inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy); 
llyushchenko, V.I.; Kliman, J. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 4p. Order Number 
DE91634754. Source: OSTI; NTIS (US Sales Only); INIS. 

The cross sections for the production of about a hundred differ- 
ent radionuclides of **Na - 2°7U range from the reaction of 3.65A 
GeV '*C with Th and 75°U were measured by off-line gamma- 
ray spectroscopy. 5 refs.; 1 tab. 


24967 (JINR-E-6-89-760) Low temperature nuclear orienta- 
tion of 2®Np in the Gd matrix. Simeckova, E.; Finger, M.; John, 
J.; Novotny, |.; Paviov, V.N.; Slovak, J. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1989. 6p. Order 
Number DE91637574. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Hyperfine Interact. 

The decay of “*Np oriented at low temperature in gadolinium 
matrix was investigated. Multipole mixing ratios for beta-transition 
to the level 1028.6 keV and nine gamma-transitions in 2°®Pu were 
calculated from the anisotropies of gamma radiation. The attenua- 
tion factor for the isomeric state of 72®Pu at 1082.6 keV and 
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orientation parameters for °3°Np in the Gd matrix were deduced 
from the experimental results. 13 refs.; 2 figs.; 3 tabs. 


24968 (JINR-R-7-90-232) New nuclide 774U. Andreev, A.N. 
(Joint Inst. for Nuclear Research. Dubna (USSR). Lab. of Nuclear 
Reactions); Bogdanov, D.D.; Eremin. A.V.; Kabachenko, A.P.; Ter- 
Akop'yan, G.M.; Chepigin, V.I.: Malyshev, O.N. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1990. 7p. (in Russian). Order 
Number DE91637576. Source: OSTI; NTIS (US Sales Only); INIS. 

In the heavy-ion complete fusion reaction 2°°Pb+?°Ne the new 
nuclide ?°4U was produced. The measured a-decay energy was 
founded E,=8470+-15 keV and half-life T,;2=(0.7+0.9)-(0.7-0.2) 
ms. The new isotope was identified after separation in-flight with 
the kinematic separator VASSILISSA, implantation into silicon 
surface-barrier detector and observation of genetic relationships of 
subsequent a-decay. 9 refs.; 2 figs.; 1 tab. 


24969 (JINR-R-15-89-812) Nuclear charge radii changes 
and electromagnetic moments ratios of uranium determined 
by laser spectroscopy. Gangrskij, Yu.P. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions); Zemlyanoj, 
S.G.; Marinova, K.P.; Markov, B.N.; Kul’dzhanov, B.K. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reactions. 
1989. 10p. (In Russian). Order Number DE91637575. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Izv. to Izv. Akad. Nauk SSR, Ser. Fiz. 

Isotope shifts and hyperfine structure have been measured in 
two optical transitions in the atomic spectra of uranium isotopes 
with mass numbers 233-238. The experiments are based on the 
observations of laser-induced resonance fluorescence in a well col- 
limated atomic beam. The changes in the mean-square nuclear 
charge radii and the ratios of nuclear electromagnetic moments 
have been determined. The dependence of the quantities mea- 
sured on the neutron number has been discussed. 32 refs.; 2 figs.; 
6 tabs. 


24970 (LA-UR-91-1621) Fission cross section ratios for 
233.234.2361) relative to =5U from 0.5 to 400 MeV. Lisowski, P.W. 
(Los Alamos National Lab., NM (USA)); Gavron, A.; Parker, W.E.; 
Balestrini, S.J.; Carlson, A.D.; Wasson, O.A.; Hill, N.W. Los Alamos 
National Lab., NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910503—19: International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 1991). Order 
Number DE91013227. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron-induced fission cross section ratios from 0.5 to 400 MeV 
for samples of 239.254.236) relative to 2°5U have been measured at 
the WNR neutron Source at Los Alamos. The fission reaction rate 
was determined using a fast parallel plate ionization chamber at a 
20-m flight path. Cross sections over most the energy range were 
also extracted using the neutron fluence determined with three dif- 
ferent proton telescope arrangements. Those data provided the 
shape of the *95U(n,f) cross section relative to the hydrogen scat- 
tering cross section. That shape was then normalized to the very 
accurately known value for 2°5U(n,f) at 14.1 MeV to allow us to ob- 
tain cross section section values from the ratio data and our values 
for 5U(n,f). 6 refs., 1 fig. 


24971 (LA-UR-91-1782) Secondary standards (non- 
activation) for neutron data measurements above 20 MeV. 
Haight, R.C. Los Alamos National Lab., NM (USA). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9105190-3: Specialists’ meeting on neutron 
cross section standards for the energy region above 20 MeV, Upp- 
sala (Sweden), 21-23 May 1991). Order Number DE91013377. 
Source: OSTI; NTIS; INIS; GPO Dep. 

in addition to H(n,p) scattering and 795-238U(n,f) reactions, sec- 
ondary standards for neutron flux determination may be useful for 
neutron energies above 20 MeV. For experiments where gamma 
rays are detected, reference gamma-ray production cross sections 
are relevant. For neutron-induced charged particle production, 
standard (n,p) and (n,alpha) cross sections would be helpful. Total 
cross section standards would serve to check the accuracy of these 
measurements. These secondary standards are desirable because 
they can be used with the same detector systems employed in 
measuring the quantities of interest. Uncertainties due to detector 





efficiency, geometrical effects, timing and length of flight paths can 
therefore be significantly reduced. Several secondary standards 
that do not depend on activation techniques are proposed. 14 refs. 
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Refer also to citation(s) 22999, 23000, 23009, 24693, 24773, 
24774, 24785, 24900, 24903, 24908, 24909, 24911, 24923, 24924, 
25228, 25294 


24972 (ANL/CP-73301) Correlated dipole response of neu- 
tron rich nuclei. Esbensen, H. Argonne National Lab., IL (USA). 
[1991]. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9106205—1: International sym- 
posium on structure and reactions of unstable nuclei, Niigata 
(Japan), 17-19 Jun 1991). Order Number DE91013982. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Neutron rich nuclei are expected/predicted to have a strong 
dipole response at low excitations. This will enhance the fragmen- 
tation cross section in reactions on a high Z target. An example is 
"Li which | will discuss in detail. | will describe how one can calcu- 
late the correlated ground state and the dipole response of the 
valence neutrons by solving the Bethe-Goldstone equation, using 
an effective pairing interaction. | will also discuss how one can test 
the calculated low-lying dipole response. 13 refs., 2 figs. 


24973 (ANUCP-73422) Photodisintegration of the deuteron 
at medium and high energies. Lee, T.S.H. Argonne National 
Lab., IL (USA). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-9105222-1: 5. 
workshop on perspectives in nuclear physics at intermediate ener- 
gies, Trieste (Italy), 6-10 May 1991). Order Number DE91014458. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We report the results from a unitary «NN calculation of +~d—"P 
reaction up to the A-excitation energy region, and the preliminary 
results from a light-front calculation at high energies. 7 refs., 3 figs. 


24974 (ANL/CP—73451) Spin observables and electromag- 
netic excitations of nucleon resonances. Lee, T.S.H. (Argonne 
National Lab., IL (USA)); Nozawa, S. Argonne National Lab., IL 
(USA). [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-9105106—11: 4. confer- 
ence on the intersections between particle and nuclear physics, 
Tucson, AZ (USA), 23-29 May 1991). Order Number DE91015106. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the theoretical problems involved in relating the -yN 
— aN and N(e,e’7) data to the -N — A, N* transition form factors. 
The experimental accuracies needed to explore yN — A E2 and 
charge form factors from p(e,e’°) spin observables Ay7 and Ar, 
are presented. 4 refs., 1 fig. 


24975 (BNL-45256-R) Temperature dependence of the 
Westcott g-factor for the actinide nuclides in ENDF/B-VI. 
Holden, N.E. Brookhaven National Lab., Upton, NY (USA). May 
1991. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-9105218—1: International con- 
ference on nuclear data for science and technology, Juelich 
(Germany, F.R.), 13-17 May 1991). Order Number DE91014785. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Reactor neutron capture and fission reaction rates are deter- 
mined as the product of the neutron flux density and the neutron 
capture or fission cross section. The standard energy for tabulation 
of thermal neutron cross sections is that of room temperature of 
20.43°C, corresponding to a neutron energy of 0.0253 eV or a 
neutron velocity of 2200 m/s. Since most reactors do not operate 
at a temperature of 20°C, there must be some mechanism for 
converting the cross section, oo, at the tabulated energy to the ef- 
fective cross section c, at the actual temperature of the reactor. 
Westcott developed a method for converting ao to & by describing 
the neutron spectrum as a combination of a Maxwellian distribution 
characterized by temperature, T, and an epithermal component, 
proportional to dE/E. For an isotope whose cross section does not 
vary inversely with the neutron velocity, c = oo (g + rs), where g is 
the Westcott g-factor, the epithermal index, r, is approximately the 
fraction of the total neutron density in the epithermal component, 
and s is a temperature dependent quantity related to the reduced 
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resonance integral. The values for the g-factor at different tempera- 
ture for actinide nuclides are given in this paper. 


24976 (BNL-45305) Evaluated nuclear data file ENDF/B-VI. 
Dunford, C.L. Brookhaven National Lab., Upton, NY (USA). [1991]. 
17p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910503—18: International conference on 
nuclear data for science and technology, Juelich (Germany, F.R.), 
13-17 May 1991). Order Number DE91013529. Source: OSTI; 
NTIS; INIS; GPO Dep. 

For the past 25 years, the United States Department of Energy 
has sponsored a cooperative program among its laboratories, con- 
tractors and university research programs to produce an evaluated 
nuclear data library which would be application independent and 
universally accepted. The product of this cooperative activity is the 
ENDF/B evaluated nuclear data file. After approximately eight 
years of development, a new version of the data file, ENDF/B-VI 
has been released. The essential features of this evaluated data li- 
brary are described in this paper. 7 refs. 


24977 (BNL-46194) Deuteron breakup mechanism in the 
intermediate-energy region. Divadeenam, M.; Ward, T.E. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910503—17: International conference on 
nuclear data for science and technology, Juelich (Germany, F.R.), 
13-17 May 1991). Order Number DE91013536. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In an earlier investigation, we have explored the possibility of ex- 
plaining the deuteron breakup mechanism in terms of the Udagawa 
and Tannura (UT) formalism of the breakup-fusion process. The 
experimental doubly differential data were very well reproduced for 
the test case studies. However, the application of UT formalism of 
the spirit of DWBA involves the use of optical-model parameters for 
different nuclei and at different energies. The optical model param- 
eters are not always unique. In the present study we investigate 
the deuteron breakup mechanism in terms of the semiclassical 
models of Serber (for the nuclear interaction part) and Dancoff (for 
the electromagnetic dissociation). In the case of Serber model the 
modification due to the finite range of the deuteron and the 
Glauber correction for the diffractive disassociation are considered. 
The modified deuteron breakup cross section either for the (d,p) or 
the (d,n) process is proportional to the product of the target radius 
and the deuteron radius ( - Reeuteron): The predicted proton/ 
neutron spectrum is centered around 1/2 E, and forward peaked. 
The Coulomb dissociation of deuteron is attributed to the deuteron 
dipole excitation in the presence of the nuclear Coulomb field. The 
neutron/proton spectrum, resulting from the Coulomb breakup of 
the deuteron, is highly forward peaked and also centered around 1/ 
2 Ey. The systematics of the deuteron breakup neutron/proton 
spectra are investigated for medium to heavy target nuclei at 50— 
200 MeV deuteron energies. 10 refs., 4 figs. 


24978 (BNL-46279) Algebraic approaches to nuclear struc 
ture. Casten, R.F. (Brookhaven National Lab., Upton, NY (USA)). 
Brookhaven National Lab., Upton, NY (United States). [1991]. 18p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9106196—2: Nuclear shapes and nu- 
clear structure at low excitation energies, Cargese (France), 3-7 
Jun 1991). Order Number DE91015214. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The concept and application of algebraic models to nuclear 
structure is surveyed with emphasis on interpretations in terms of 
traditional geometric models. Recent studies relating to the rela- 
tionship between 6 and + vibrations in deformed nuclei, to the 
rigidity or softness of axial asymmetry, to signature splitting in oc- 
tupole excitations, to O(6) quantum numbers and multi-phonon 
excitations, and to pseudo-SU(3) are discussed. 31 refs., 9 figs. 


24979 (BNL-46280) The empirical residual proton-neutron 
interaction and the onset of collectivity in nuclei. Casten, R.F. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 25p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9103176-2: Workshop on future direc- 
tions in nuclear physics with 4x gamma detection systems of the 
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new generation, Strasbourg (France), 4-16 Mar 1991). Order Num- 
ber DE91015187. Source: OSTI; NTIS; INIS; GPO Dep. 

The critical role of the residual valence p-n interaction in the de- 
velopment and evolution of collectivity, and the onset of shape/ 
phase transitions, is discussed from the standpoint of phenomeno- 
logical approaches, and empirical extraction of individual p-n 
interaction strengths, and simple model calculation of them. 22 
refs., 18 figs. 


24980 (CONF-9103176—-1) Shell model calculations at su- 
perdetormed shapes. Nazarewicz, W. (Joint Inst. for Heavy lon 
Research, Oak Ridge, TN (USA)); Dobaczewski, J.; Van Isacker, 
P. Joint Inst. for Heavy lon Research, Oak Ridge, TN (USA). 
[1991]. 23p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG05-87ER40361. From Workshop on future directions in 
nuclear physics with 4 gamma detection systems of the new gen- 
eration; Strasbourg (France); 4-16 Mar 1991. Order Number 
DE91012954. Source: OSTI; NTIS; INIS; GPO Dep. 

Spectroscopy of superdeformed nuclear states opens up an ex- 
citing possibility to probe new properties of the nuclear mean field. 
In particular, the unusually deformed atomic nucleus can serve as 
a microscopic laboratory of quantum-mechanical symmetries of a 
three dimensional harmonic oscillator. The classifications and cou- 
pling schemes characteristic of weakly deformed systems are 
expected to be modified in the superdeformed world. The “su- 
perdeformed” symmetries lead to new quantum numbers and new 
effective interactions that can be employed in microscopic calcula- 
tions. New classification schemes can be directly related to certain 
geometrical properties of the nuclear shape. 63 refs., 7 figs. 


24981 (CONF-9106196—-1) Reflection-asymmetric shapes in 
atomic nuclei. Nazarewicz, W. Oak Ridge National Lab., TN 
(USA). [1991]. 21p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO5-840R21400. From Nuclear shapes 
and nuclear structure at low excitation energies; Cargese (France); 
3-7 Jun 1991. Order Number DE91013414. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Can atomic nuclei be unstable with respect to deformations that 
break intrinsic parity? On the theoretical side calculations indicate 
the existence of stable octupole deformations. There is also vast 
supporting experimental evidence for the presence of very collec- 
tive low-energy dipole and octupole modes. In this contribution, 
recent advances in the physics of nuclear reflection-asymmetric 
shapes are discussed in terms of underlying shell effects. Particu- 
lar attention is given to the recently predicted octupole excitations 
at superdeformed shapes. 74 refs., 7 figs., 1 tab. 


24982 (DOE/ER/40283-10) Theoretical studies in nuclear 
physics: Annual progress report, 1 May 1990-30 April 1991. 
Landau, R.H.; Madsen, V.A. Oregon State Univ., Corvallis, OR 
(USA). [1991]. 18p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO06-86ER40283. Order Number 
DE91013909. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in nuclear theory in the following 
areas: Isospin effects and charge exchange; inelastic and charge 
exchange scattering; momentum space proton scattering; pion 
scattering from nuclei; and antiproton studies. 14 refs. (LSP) 


24983 (DOE/ER/40388-71) Research in theoretical nuclear 
physics: Progess report. State Univ. of New York, Stony Brook, 
NY (USA). Dept. of Physics. Jun 1991. 127p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-88ER40388. 
Order Number DES91013644. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains abstracts of ongoing projects in the following 
areas: strong interaction physics; relativistic heavy ion physics; 
nuclear structure and nuclear many-body theory; and nuclear astro- 
physics. 


24984 (FEl-2057) On the initial ionic charge of fis- 
sion fragment. Sokolov, 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst. 1989. 7p. (In Russian). Order Number 
DE91634703. Source: OSTI; NTIS (US Sales Only); INIS. 

Formula derivation for calculation of initial ionic charge of fission 
fragment is presented. Formula derivation is based on the fact that 
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charge formation process is considered as capture of material 
atom electrons by fragment. 15 refs. 


24985 (FEI-2127) Influence of collective excitations on 
pre-equilibrium and equilibrium processes. Ignatyuk, A.V.; 
Lunev, V.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 
1990. 15p. (In Russian). Order Number DE91637354. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The influence of the collective states excitations on equilibrium 
and preequilibrium processes in reaction is discussed. It is shown 
that for a consistent description of the contribution of preequilibrium 
and equilibrium compound processes collective states should be 
taken into account in the level density calculations. The micro- 
scopic and phenomenological approaches for the level density 
calculations are discussed. 13 refs.; 8 figs. 


24986 (FRCEA-TH-300) Deconfinement transition and col- 
lisions of ultrarelativistic heavy ions. Ollitrault, JY. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique; Paris-6 Univ., 75 (France). 1989. 
183p. (In French). Order Number DE91787944. Source: OSTI; 
NTIS (US Sales Only). 

The quark-gluon plasma is a new phase of nuclear matter which 
one hopes to produce in collisions of ultrarelativistic nuclei. in this 
thesis, we study some of the possible signatures which have been 
proposed to identify the plasma in these experiments. The first 
chapter of this thesis is devoted to the study of a hydrodynamical 
model describing these collisions: we solve numerically the equa- 
tions,of hydrodynamics; this allows us to compute the measured 
particle distributions, and to characterize the effect of a phase tran- 
sition on the average transverse momentum of the emitted pions. 
The second chapter is a theoretical study of J/PSI suppression, 
which has been suggested as a signal for quark-gluon plasma for- 
mation, and then observed by NA38 collaboration at CERN. We 
discuss the possible interpretations of this effect by comparing sev- 
eral models: the first model is based on the hypothesis of plasma 
formation while in the others, the suppression comes from inelastic 
scattering of the J/PSI with the nuclei or with the particles pro- 
duced in the collision. 


24987 (GANIL-P-90-15) Nuclear equation of state. Suraud, 
E. Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1990. 62p. (in French). (CONF-9009395—: The Joliot 
Curie School: The nuclear physics from Laboratory to stars, 
Maubuisson (France), 10-15 Sep 1990). Order Number 
DE91787935. Source: OSTI; NTIS (US Sales Only). 

We present part of our (direct or indirect) knwoledge of the equa- 
tion of state of nuclear matter in a density-temperature domain for 
which nucleonic effects are dominant (densities smaller than 2-4 
times the saturation density and temperatures smaller than 10-20 
MeV). The lectures are divided into three parts corresponding, 
respectiveley, to direct studies close to the saturation, to the astro- 
physical case and to the studies involving heavy-ion collisions. In 
chapter one, after a brief introduction to the concept of equation of 
state, we discuss the saturation property of nuclear matter. The no- 
tion of incompressibility modulus is also introduced and its value is 
discussed in detail. Nuclear matter calculations trying to reproduce 
saturation from a nucleon-nucleon interaction are also briefly 
presented. In chapter two we study the equation of state in the as- 
trophysical context. The role of the nuclear component is discussed 
in detail for the final phase of the collapse of supernovae cores. A 
brief presentation of calculations of dense matter constituting neu- 
tron stars is also given. Chapter three is devoted to heavy-ion 
collisions below 500-600 MeV per nucleon. After a brief presenta- 
tion of both theoretical and experimental frameworks, we focus on 
three particular aspects which could have a link with the nuclear 
matter equation of state: the formation of intermediate mass frag- 
ments, flow effects and subthreshold particle production. 


24988 (IAE—4666-8) Simulation of threshold and resonance 
neutron cross sections in the energy range of 0.1-15 MeV. 
Konakov, S.A.; Novikov, V.M.; Chuvilin, D.Yu. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1988. 12p. (in Russian). Order 
Number DE91637355. Source: OSTI; NTIS (US Sales Only); INIS. 





The cross section of activation detector having predetermined 
properties is constructed with the aid of linear combination of 
activation threshold reaction cross sections. The error of the con- 
structed activation cross section is evaluated as applied to spectra 
of neutrons formed in fusion reactor blanket zones. It is shown that 
the suggested procedure approximates rather precisely, the prede- 
termined cross section and its utilization widens opportunities of the 
activation method for studying neutron fields. 5 refs.; 4 figs.; 1 tab. 


24989 (IAE-5002-2) Hydrodynamical analysis of azimuthal 
two-particle correlations in relativistic heavy-ion collisions. 
Russkikh, V.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1990. 
28p. Order Number DE91637356. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Azimuthal two-particle correlations in heavy-ion collisions with 
the energy E\.-1 GeV/nucleon have been calculated in the three- 
dimensional hydrodynamic model. The results of calculation of the 
proton-proton correlation for a heavy target (C+Pb,E,..=3.6 GeV/ 
nucleon) reproduce the experimental data obtained at the Dubna 
synchrophasotron fairy well. The dependence of model results on 
nuclear compressibility is discussed. 20 refs. 


24990 (INDC(CCP)-329/L) Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 3, 1989). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Mar 1991. 70p. Translated by A. Lorenz 
for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-306/G. Order Number DE91637357. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-306/G. 

The document contains 6 papers on the measurement, calcula- 
tion and evaluation of neutron reaction cross sections. A separate 
abstract was prepared for each paper. Refs, figs and tabs. 


24991 (INIS-BR-2424) Correlation between observable of 
four nucleon system in two-body model. Bariette, V.E. Pernam- 
buco Univ., Recife, PE (Brazil). Dept. de Fisica. 1988 83p. (in 
Portuguese). Order Number DE91634625. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The four nucleon system with effective nucleon-trinucleon inter- 
action for s waves in states of spin Y = 0 and isospin Y = 0, is 
studied. The correlations between four nucleon systemn and scat- 
tering wavelength, binding energies and, coulomb energy of four 
nucleons are investigated by N/D method considering only the ex- 
cited state. (M.C.K.). 


24992 (INIS-SU-264, pp. 60-62) Investigation of delayed 
fission phenomenon of excited actinide nuclei by means of 
shadow method. Melikov, Yu.V.; Platonov, S.Yu.; Tulinov, A.F.; 
Fotina, O.V.; Yuminov, O.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvenny} Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OST]; 
NTIS (US Sales Only); INIS. 

Analysis of dependence of the detected time delay value in the 
fission of excited Pa isotopes and Pu isotopes on the depth of the 
second potential well is performed. An exact correlation between 
the time delay value and the second potential well depth is ascer- 
tained. 11 rets.; 1 fig. 


24993 (lYaF-90-2) Vacuum polarization and quadrupole 
moment of a heavy nucleus. Mil’shtejn, A.!.; Yelkhovsky, A.S. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1990. 10p. Order 
Number DE91634626. Source: OSTI; NTIS (US Sales Only); INIS. 

The contribution of the vacuum polarization to the quadrupole 
moment of a heavy nucleus is considered. The leading term is ob- 
tained exactly in Za, using the electron Green function in the 
Coulomb field. This term contains the large logarithm of the ratio / 
R, where RF is the nucleus radius and 4 is the electron Compton 
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wavelength. The spatial distributions of the induced charge and po- 
tential are discussed also. 9 refs.; 1 fig. 


24994 (JINR-E-—2-89-152) Nuclear opacity for neutrinos at 
small Q?. Kopeliovich, B.Z. Joint inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 6p. Order Num- 
ber DE91637363. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Letters. 

The causes of nuclear screening of the vector and the weak ax- 
ial currents are quite different. The hadronic fluctuations of neutrino 
in the nuclear matter live much longer than in the vacuum, due to 
interaction with nucleons. Nuclear opacity for neutrinos calculated 
using Glauber-Gribov theory, differs considerably from that given 
by the Bell optical model. A good agreement of the theory with the 
recent BEBC WAS9 Collaboration measurements is found. 14 refs.; 
4 figs. - 


24995 (JINR-E—2-89-306) Meson exchange corrections in 
deep inelastic scattering on deuteron. Kaptari, L.P. (Joint inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Titov, A.|.; Bratkovskaya, E.L.; Umnikov, A.Yu. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 
10p. Order Number DE91637364. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Starting with the general equations of motion of the nucleons in- 
teracting with the mesons the one-particle Schroedinger-like 
equation for the nucleon wave function and the deep inelastic scat- 
tering amplitude with the meson-exchange currents are obtained. 
Effective pion-, sigma-, and omega-meson exchanges are consid- 
ered. It is found that the mesonic corrections only partially (about 
60%) restore the energy sum rule breaking because of the nucleon 
off-mass-shell effects in nuclei. This results contradicts with the 
prediction based on the calculation of the energy sum rule limited 
by the second order of the nucleon-meson vertex and static ap- 
proximation. 17 refs.; 3 figs. 


24996 (JINR-E-2-89-651) Predicting stable quark cores in 
neutron stars from a unified description of quark-hadron mat- 
ter. Tovmasyan, T. (Erevanskij Gosudarstvennyj Univ., Erevan 
(USSR)); Blaschke, D.; Kaempfer, B. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 8p. 
Order Number DE91634653. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The quark-hadron phase transitions in issospin-asymmetric nu- 
clear matter at zero temperature is described within a potential 
model using a cluster-Hartree-Fock approach. Stiffness and asym- 
metry energy of the nuclear matter are caused by the Pauli 
exclusion principle for the nucleon constituents. The coexistence 
region of quark-neutron matter covers the range 2.3-3.1 rhoo. A 
stable neutron star branch, with maximum mass of 2.20 Mg, and 
with quark core radii of about 3 km, is obtained by integration of 
the Tolman-Oppenheimer-Volkoff equations. 20 refs.; 3 figs. 


24997 (JINR-E—2-89-666) Fragmentation of deuterons on 
nucleons in the infinite momentum frame. Dolidze, M.G. (Tbilis- 
skij Gosudarstvennyj Univ., Tbilisi (USSR)); Lykasov, G.I. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 14p. Order Number DE91637365. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Z. Phys., A. 

A method for the analysis of interactions between fast deuterons 
and nucleons is developed taking into account both the relativistic 
effects in the deuteron and the mechanism of their interaction. The 
inclusive proton spectra and the polarization characteristics are in- 
vestigated on the example of the fragmentation type processes of 
deuterons on nucleons. A strong sensitivity of the deuteron polar- 
ization tensor component T2o both to the reaction mechanisms and 
to the relativistic structure of the deuteron is shown. The probable 
existence of the 6q-state in the deuteron in those reactions is dis- 
cussed. 24 refs.; 3 figs. 


24998 (JINR-E-2-89-727) Shadowing and antishadowing in 
the production of high-p; hadrons on nuclei. Kim, V.T. (AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki); Kopeliovich, B.Z. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
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Problems. 1989. 16p. Order Number DE91634656. Source: OSTI: 
NTIS (US Sales Only): INIS. 

Submitted to the journal Z. Phys., C. 

On the contrary to naive parton model prediction, the symmetric- 
hadron-pair production is shadowed by nuclear matter at high 
transverse momenta. It has been clearly demonstrated by mea- 
surements at 70, 400 and 800 GeV incident energy. The main 
reason of shadowing is the breaking of partons due to emission of 
particles after soft inelastic collision. The higher is x7, the more is 
the influence of breaking. The low-p; region is dominated by statis- 
tic mechanism. i.e. occasional creation of hadron-pair in symmetric 
configuration. This contribution causes the nuclear antishadowing at 
low-p;. The string tension is about 2+-3 GeV/Fm. 32 refs.; 5 figs. 


24999 (JINR-E-2-89-860) Bjorken sum rule and deep in- 
elastic scattering on polarized nuclei. Kaptari, L.P. (Joint !nst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Umnikov, A.Yu. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 9p. Order Number DE91637366. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

The nuclear ratio ga/gy determinated by the Bjorken sum rule in 
deep inelastic scattering on polarized nuclei is investigated. The 
problem of separation of nuclear structure effects is considered in 
the case of the lightest nuclei (deuteron and the *He-°H mirror 
pair). 19 refs. 


25000 (JINR-E-2-89-876) Inclusive charge-exchange (p,n) 
reactions on nuclei in the A-isobar excitation region. Gareev, 
F.A.; Ratis, Yu.L. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 5p. Order Number DE91637367. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Cross properties of nuclei and nuclear excitations 
International Workshop 18, Hirschegg, Kleinwalsertal, Austria, Jan 
15-20, 1990. 

The explanation is given of the A-dependence inclusive integral 
cross sections of (p,n), reactions. The angular distributions of neu- 
trons also agree with observations. It is shown that the non-meson 
elimination of A-isobar excitation is important. 10 refs.; 1 fig.; 1 tab. 


25001 (JINR-E-3-90-307) An algorithm tor the construction 
of a complex gamma-decay scheme on the basis of spectro- 
scopic data from (n, 2-7) and (n, -y) reactions. Boneva, S.T. (and 
others); Khitrov, V.A.; Khoinov, Yu.V. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics. 1990. 11p. Order 
Number DE91634693. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

An effective algorithm for the construction of a complex gamma- 
decay scheme on the basis of spectroscopic data obtained from 
the (n, 2-7) and (n, -y) reactions is proposed. A set of initial rules 
which allows establishment of a decay scheme of compound nu- 
cleus at a high confidence level in the range of excited states 2-3 
times wider than that obtained by the traditional procedure is for- 
mulated. This algorithm takes into account all the information about 
cascades and gamma-transitions obtained in the (n, 2-7) and (n, +) 
reactions. 5 refs.; 2 figs. 


25002 (JINR-E-4-88-917) Photoproduction of pions off nu- 
cleons and nuclei. Chumbalov, A.A. (AN SSSR, Moscow (USSR). 
Inst. Yadernykh Issledovanij); Eramzhyan, R.A.; Kamalov, S.S. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 15p. Order Number DE91637368. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the 4-th International Symposium Mesons and Light 
Nuclei, CSSR, 1988. 

Present status of pion photoproduction on nucleons and nuclei is 
discussed. Transitions on bound states of residual nucleons in 
charged pion photoproduction and the coherent processes in neu- 
tral pion photoproduction are examined from the point of view of 
self-consistent description of all theory ingredients. 36 refs.; 5 figs. 


25003 (JINR-E-4-89-249) Investigation of effect of nuclei 
shell structure on mass distribution of multinucleon transfer 
reaction products. Dzholos, R.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics); Luk’yanov, 
S.M.; Permyakov, V.P.; Salamatin, V.S.; Nasirov, A.K.; Chubaryan, 
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G.G. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of The- 
oretical Physics. 1989. 16p. Order Number DE91634657. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Submitted to the journal Yad. Fiz. 

The double differential cross section is measured as a function 
of the mass number A and total kinetic energy E for products of 
the reactions 4°Ar(220 MeV) + 122Sn, “Ar + '@4Sn, 4°Ar + 198La 
and ©Zn(315 MeV) + '°8Ag, Zn + '22Sn, &Zn + 14Sn, Zn + 
13914. The effect of specific features of the shell structure of 
colliding nuclei on the maximum position of the fragment mass dis- 
tribution is studied within the microscopic approach. A qualitative 
difference in dependences of the reactions with Zn and 4°Ar ob- 
served experimentally points to the shell structure of interacting 
nuclei. 28 refs.; 8 figs. 


25004 (JINR-E-4-89-567) The Coulomb effects in the 
microscopic theory of multinucleon transfer reactions. Anto- 
nenko, N.V. (Tomskij Politekhnicheskij Inst., Tomsk (USSR). Inst. 
Yadernoj Fiziki, Ehlektroniki i Avtomatiki); Dzholos, R.V. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 10p. Order Number DE91637369. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Influence of the Coulomb renormalization of the single-particle 
energies on the charge distributions of the multinucleon-transfer 
reaction products is investigated. It is shown that the Coulomb in- 
teraction increses the formation probability for very asymmetric 
configurations. In the framework of the model with the realistic 
single-particle scheme of levels, which includes shell effects di- 
rectly, the charge distributions of the reaction products in the 
collisions 5*Cr+1®'Ta,5'V+197 Au and 2°Ne+19?Au have been calcu- 
lated. It is shown that the calculation results are sensitive to the 
assumption of the N/Z equilibration in dinuclear system. The de- 
pendence of the shell effects on the temperature of nucleon 
transfer processes are considered. 11 refs.; 5 figs. 


25005 (JINR-E-4-89-572) Influence of particle number 
fluctuations and vibrational modes on thermodynamics char- 
acteristics of a hot nucleus. Nguen Dinh Dang (Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Fizicheskij Fakul'tet). 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 32p. Order Number DE91637299. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., A. 

The Nogami method is extended to finite temperature T. The ef- 
fect of quantum and statistical fluctuations for the particle number 
in the finite temperature BCS model on the excitation energy, 
entropy, specific heat, energy-level density and level density pa- 
rameter is calculated in hot °*Ni nucleus. The calculations have 
been performed with the finite temperature BCS gap and statistical 
average gap due to the finiteness of nucleus. In the finite tempera- 
ture random phase approximation the contribution of dipole and 
quadrupole vibrational modes to the specific heat and the increase 
of level density is calculated. 29 refs.; 8 figs.; 1 tab. 


25006 (JINR-E-4-89-630) Simple model of a rapidly rotat- 
ing hot nucleus. Jacak, L.; Nawrocka, W.; Nazmitdinov, R.G. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 8p. Order Number DE91634627. Source: OST]; 
NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

Nucleons moving in an anisotropic harmonic oscilaltor potential 
are considered. The whole system rotates with a large angular ve- 
locity w. A self-consistent solution of the problem makes it possible 
to study the variation of nuclear shape and other properties as 
functions of w and T. 10 refs.; 3 figs. 


25007 (JINR-E-4-89-716) On the role of high multipolarity 
interactions in deformed nuclei. Solov'ev, V.G.; Sushkov, A.V. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 7p. Order Number DE91634628. Source: OST]; 
NTIS (US Sales Only); INIS. 

The influence of interactions with the multipolarity \=5,6,7 and 9 
is studied on the mixing of two-quasineutron and two-quasineutron 
states with large K in doubly even deformed nuclei. The mixing of 
the two-quasineutron and two-quasiproton states with the same 
values of K™, caused by a high multipolarity interaction, is shown 





to be large in the case of proximity of their energies. Qualitatively 
correct description of experimental data on the mixing of two- 
quasineutron and two-quasiproton configurations in 1'78-176Hf, 
4b, '8Er and '5®Gd is obtained. 20 refs.; 1 tab. 


25008 (JINR-E-4-90-319) Boson mapping and the micro- 
scopic collective nuclear Hamiltonian. Dobes, J.; Ivanova, S.P.; 
Dzholos, R.V.; Pedrosa, R. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1990. 16p. Order Number 
DE91637300. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Phys., G. 

Starting with the mapping of the quadrupole collective states in 
the fermion space onto the boson space, the fermion nuclear prob- 
lem is transformed into the boson one. The boson images of the 
bifermion operators and of the fermion Hamiltonian are found. Re- 
currence relations are used to obtain approximately the norm 
matrix which appears in the boson-fermion mapping. The resulting 
boson Hamiltonian contains terms which go beyond the ordinary 
SU(6) symmetry Hamiltonian of the interacting boson model. Cal- 
culations, however, suggest that on the phenomenological level the 
differences between the mapped Hamiltonian and the SU(6) Hamil- 
tonian are not too important. 18 refs.; 2 figs. 


25009 (JINR-E-4-90-437) Description of low-lying states in 
odd-odd deformed nuclei taking account of the coupling with 
core rotations and vibrations. 1: Theory. Kvasil, J.; Hrivnacova, 
|.; Nesterenko, V.O. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1990. 19p. Order Number 
DE91637301. Source: OSTI; NTIS (US Sales Only); INIS. 

Submited to Czekhoslovak Journal of Physics. 

The microscopic approach for description of low-lyinig states in 
deformed odd-odd nuclei is formulated as a generalization of the 
quasiparticle-phonon model (QPM) with including the rotational de- 
grees of freedom and n-p interaction between external nucleons 
into the QPM. in comparison with other models, the approach pro- 
posed includes all three the most important effects coupling with 
rotational and vibrational degrees of freedom of doubly-even core 
and p-n interaction mentioned above even treates them on the mi- 
croscopic base. 36 refs. 


25010 


(JINR-E-4-90-447) Effects of electric polarizability of 
nucle] in low-energy nuclear collisions and the action radius 
of the polarization potential. Pupyshev, V.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Solovtsova, O.P. Joint Inst. for Nuclear Research, Dubna (USSR). 


Lab. of Theoretical Physics. 1990. 31p. Order 
DE91637348. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuclear Physics A. 

Recent works devoted to the investigation of the role of electric 
polarizability of nuclei in the elastic and nucleosynthesis reactions 
are critically and constructively reviewed to formulate some prob- 
lems of the problems are outlined. 59 refs.; 2 tabs. 


25011 (JINR-E-6-89-411) Second-class currents and the 6- 
particle asymmetry at the decay of oriented “™Ne nuclei. 
Kathat, C.L. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems); Soinyshkin, A.A.; Ousmane, M.A. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 11p. Order Number DE91634694. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to International conference on electromagnetic transi- 
tions in atomic nuclei, 18-21 Apr 1989, Tashkent, USSR. 

The possible contribution of second-class currents to the 6- 
particle asymmetry coefficient (A,.) at the decay of oriented 2“"Na 
nuclei is theoretically investigated and estimated in the framework 
of the nuclear shell model. For Fr ~ 10-5 MeV-" the effect is 
shown to be ~ 10-%. A possibility of an experiment to measure the 
energy dependence of the coefficient A, using the laser method is 
discussed. A scheme of the experiment is proposed. 12 refs.; 3 
figs. 

25012 (JINR-R-1-89-637) On transverse momentum distri- 
bution of relativistic pions and protons depending on the 
distribution degree of photoemuision nuclei in collisions with 
nuclei 72Ne at momenta 90 GeV/c. Leskin, V.A. (AN Tadzhikskoj 
SSR, Dushanbe (USSR). Fiziko-Tekhnicheskij Inst.); Ososkov, 


Number 
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G.A.; Tolstov, K.D.; Chernov, N.|. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 4p. (in Russian). Order 
Number DE91634658. Source: OSTI; NTIS (US Sales Only); INIS. 

A method of the statistical analysis of P;-transverse momentum 
spectra for relativistic protons and n+—mesons is proposed. It al- 
lows one to observe a dependence of the shape of these spectra 
from the degree of the distribution of photoemulsion nuclei. As it is 
shown, proton spectra for very high and small values of parame- 
ters Nh and Q characterizing the above distribution are described 
by one-component Rayleigh distribuition. In the region of intermedi- 
ate parameter values two Relay’s components are extracted from 
proton P; spectra. Fast contrary pions to protons, belong to two- 
component distributions only. 6 refs.; 2 tabs. 


25013 (JINR-R—2-89-358) Cumulative hadrons: production 
mechanism, information. Kalinkin, B.N. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics); Shmonin, 
V.L. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of The- 
oretical Physics. 1989. 18p. (in Russian). Order Number 
DE91634659. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Ser. 

The main consequences of hot scheme for the cumulative effect 
are considered: the universality of inclusive spectra slope, the de- 
pendences of these spectra on the emisssion angle and the sort of 
a hadron. The generalized model of a hot source of cumulative 
partiles is given which sums the contributions of the nuclear den- 
sity fluctuations and temporal fluctuations of production process 
development to the cross section of collective interactions of the 
nucleons. The information gained from the experimental data on 
the cumulative effect is discussed. 25 refs.; 2 figs. 


25014 (JINR-R—2-89-366) On the duration of nuclear reac- 
tions. Strel'tsov, V.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 4p. (in Russian). Order Num- 
ber DE91634660. Source: OSTI; NTIS (US Sales Only); INIS. 

The duration of nuclear reactions is noted to increase with in- 
creasing the energy of particles. The fact that the field before a 
relativistic particle affects ever increasing distances with increase in 
its velocity forms the basis for this effect. The indicated field is con- 
centrated in a narrow cone (direction forward) at an apex angle © 
proportional to ~~’ where + is the Lorentz-factor. An opinion is ex- 
pressed that the latter fact underlies the known phenomenon of 
decreasing the emission angles of secondary particles in multiple 
production processes with increasing energy. 6 refs. 


25015 (JINR-R-2-89-385) Final-state interaction effects 
in the electrodesintegration of a deuteron. Goj, A.A. 
(Dal’nevostochny| Gosudarstvennyj Univ., Viadivostok (USSR)); 
Reznik, B.L.; Umnikov, A.Yu.; Titov, A.!. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 10p. (in 
Russian). Order Number DE91637370. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

The reaction of the deuteron electrodesintegration is considered. 
The final-state interaction (FSI) of proton and neutron in realistic 
Paris potential is accounted. It is shown that the FSI effects in inclu- 
sive and exclusive cross sections of the eD -> e’np reaction could 
be the same order or even considerably more than the influences 
of the deuteron wave function relativization and the exotics - me- 
son exchange currents, multiquark admixtures etc. 22 refs.; 5 figs. 


25016 (JINR-R-2-89-520) On Coulomb disintegration of rel- 
ativistic nuclei and hypernuciei. Lyuboshits, V.L. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
15p. (In Russian). Order Number DE91634661. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The dependence of the total cross-section of excitation and dis- 
integration of a relativistic nucleus in the Coulomb field on the 
energy and parameters characterizing nuclear dimensions is inves- 
tigated. The analogy with the problem of atomic ionization at the 
passage of charged particles through matter is used. The results 
are applied to the description of the Coulomb dissociation of nuclei 
with small binding energies. An explicit expression for the effective 
cross-section of the Coulomb disintegration of the hypernucleus- 
ASH into a deuteron and A-particle. 12 refs. 
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25017 (JINR-R-2-89-744) The relativistic nucleon field. 
Blyakov, V.A.; Strel'tsov, V.N. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 6p. (In Russian). Order 
Number DE91634629. Source: OSTI; NTIS (US Sales Only); INIS. 

It is noted that the pion and vector-meson fields of the relativistic 
nucleon behave in the different ways. The contribution of the vector 
meson field increases with increasing energy and becomes domi- 
nating at > 1.6x10* (+7 is the Lorenta factor)> This lead to the 
growth of the transverse size for the proton. As a result, the char- 
acter of central and peripheral collision changes (the former are 
determined by pion exchange). The cross section of w- and rho 
production increases. A significant contribution for the spin effect is 
expected. The opinion is expressed that a definite contribution of 
the transverse size of the proton is due to the growth of the total 
cross section of nucleon interactions at high energy. 5 refs.; 2 figs.; 
1 tab. 


25018 (JINR-R-2-89-763) Nucleon-nucleus cross sections 
approximation. Barashenkov, V.S.; Polanski, A.; Sosnin, A.N. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Comput- 
ing Techniques and Automation. 1989. 5p. (In Russian). Order 
Number DE91634662. Source: OSTI; NTIS (US Sales Only); INIS. 
Different phenomenological approximations of neutron- and 
proton-nucleus cross sections are discussed. An approximation ap- 
plicable for oj, in the energy range from several dozens of MeV to 
several thousands of GeV, and for o, and oi at energies exceed- 
ing several hundreds of MeV, is suggested. 4 refs.; 1 fig.; 4 tabs. 


25019 (JINR-R-2-89-770) Nucleon-nucleus cross sections. 
Barashenkov, V.S. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation. 1989. 
12p. (in Russian). Order Number DE91637371. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The tables of inelastic and elastic total cross sections of neutron 
and proton interactions with nuclei *He - 25°U are presented. The 
tables are obtained by theoretical analysis of known experimental 
data for energies higher than 14 MeV. 6 refs.; 1 tab. 


25020 (JINR-R—2-89-805) Inclusive charge-exchange pro- 
ton reactions on nuclei with A-isobar excitation. Gareev, F.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics); Ratis, Yu.L. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1989. 19p. (In Russian). Order 
Number DE91634663. Source: OSTI; NTIS (US Sales Only); INIS. 

The explanation is given of the A-dependence inclusive integral 
cross sections of (p,n), reactions. The angular distributions of 
neutrons also agrees with observations. It is shown that the non- 
meson elimination of A-isobar excitation is important. 37 refs.; 2 
figs.; 9 tabs. 


25021 (JINR-R-2-89-832) PCAC and nuclear shadowing of 
neutrino interaction at high energies. Kopeliovich, B.Z. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 16p. (in Russian). Order Number DE91637372. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Zh. Ehksp. Teor. Fiz. 

Consequences of hypothesis of partially conserved axial current 
(PCAC) at high energies are considered. On the contrary to widely 
spread opinion space-time patterns of shadowing are quite different 
in cases of neutrino and photon interactions. The main source of 
shadowing is rather real process of diffractive neutrino production 
on nuclear nucleons than spontaneous emission of long-living 
hadronic fluctuations. This results in saturation of nuclear shadow- 
ing at rather low energy. 21 refs.; 9 figs. 


25022 (JINR-R-2-89-870) Further development of a quark- 
gluon string model tor describing high-energy collisions with 
@ nuclear target. Amelin, N.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics); Toneev, V.D.; 
Gudima, K.K.; Sivoklokov, S.Yu. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 18p. (in Rus- 
sian). Order Number DE91637373. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Yad. Fiz. 

A version of a kinetic model is considered for inelastic hadron- 
nucleus and nucleus-nucleus interactions at intermediate and 
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relativistic energies. Hadron production occurs via formation and 
decay of quark-gluon strings. Comparison of calculated results with 
experimental data is given at incident momenta 4.2 and 200 GeV/ 
c. 28 refs.; 8 figs.; 1 tab. 


25023 (JINR-R-2-90-432) Structure functions of the 
deuteron with account of meson exchange currents. Burov, 
V.V. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of The- 
oretical Physics); Dostovalov, V.N.; Sus’kov, S.Eh. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1990. 25p. (In Russian). Order Number DE91637302. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Few Body Systems. 

The deuteron structure functions A(q*) of elastic eD-scattering 
and polarization tensor T(q*) are studied within the Bonn model 
with meson exchange currents taken into account. It is shown that 
it is necessary to take all these currents into consideration includ- 
ing the retardation effects. 


25024 (JINR-R-4-88-934) Systematics and analysis of 
properties of ytterbium odd nuclei with A = 163-173: Rota- 
tional states. Adam, |. (Joint inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems); Badalov, Kh.N.; Wawryszcruk, 
J.; Wagner, W.; Gromov, K.Ya.; Alikov, B.A.; Muminov, T.M. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1988. 24p. (In Russian). Order Number DE91637303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The energies and structure of rotational states in odd ytterbium 
nuclei with A = 163-173 mass number are calculated in the frame- 
work of nonadiabatic rotational model and a modified rotational 
model taking into account the recoil term and quasiparticle-phonon 
interaction. The effect of quasiparticle-phonon interaction on matrix 
elements of Coriolis interaction is studied. The calculation results 
are compared with the experimental data. 18 refs.; 5 figs.; 13 tabs. 


25025 (JINR-R-4-88-935) Systematics and analysis of 
properties of ytterbium odd nuclei with A=163-173: Probabili- 
ties of (M1+E2) intraband-transitions and magnetic moments 
of states. Adam, |. (and others); Badalov, Kh.N.; Wawryszcruk, J. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1988. 26p. (in Russian). Order Number DE91637304. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The theoretical studies of reduced probabilities of M1 and E2- 
intraband +-transitions and magnetic moment in the framework of 
nonadiabatic rotational model are performed. The structure of 
these transitions is considered in detail, the corresponding theoreti- 
cal and semiempirical (estimated in adiabatic approach) values of 
matrix elements are compared, the problems connected with theo- 
retical calculation of polarization factors are discussed. 41 refs.; 4 
figs.; 8 tabs. 


25026 (JINR-R-4-89-125) Vibrational 1*-, 2*-, 3*- and 4*- 
excitations in spherical nuclei. Bal’butsev, E.B. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Mikhajlov, I.N.; Bastrukov, S.I.; Sinichkin, V.P.; Shekhter, L.Sh. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 22p. (in Russian). Order Number DE91634630. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The moments method is applied to the description of the collec- 
tive 1*-, 2*-, 3*- and 4*-excitations. Their energies are calculated 
in the approximation of the incompressible nucleus with a sharp 
edge. Good agreement with the experimental data is obtained for 
the centroids of the quadrupole and hexadecapole giant reso- 
nances. The centroids of more higher 2*- and 4*-resonances as 
well as those of the octupole magnetic and 1*-resonances are pre- 
dicted. The theory gives the centroid of all the low-lying (below 
GQR) 2*-levels at E~24A—'/5 MeV. It exhausts ~20% of EWSR, 
the rest is exhausted by GOR together with higher 2*-states. The 
necessity to take into account the octupole and hexadecapole 
Fermi surface deformations is shown. 33 refs.; 3 figs. 


25027 (JINR-R—4-89-184) Dynamical chaos in the linear 30- 
system. Bolotin, Yu.L. (AN Ukrainskoj SSR, Kharkov (Ukrainian 
SSR). Fiziko-Tekhnicheskij Inst.); Gonchar, V.Yu.; Chekanov, N.A.; 
Vinitskij, S.1. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 





of Theoretical Physics. 1989. 14p. (In Russian). Order Number 
DE91637305. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Yad. Fiz 

Classical dynamics is studied of the motion of a molecular model 
of a hydrogen nucleus, a linear 3a-system with a realistic a-a 
interaction. Transition from a regular to a chaotic motion in the nu- 
clear molecule is shown to occur with growing energy more rapidly 
than in model problems with polynomial potentials. It is found that 
in a small region of the phase space the motion remains regular in 
nature at energies higher than the threshold of dissociation of the 
3a-system which is probably related with the C3, symmetry viola- 
tion. Expressions for the quasi-classical spectrum of 3a-system are 
obtained with the use of the Birkhoff normal form. 17 refs.; 4 figs. 


25028 (JINR-R—4-89-189) Computation of characteristics of 
quasiparticle states of deformed nuclei in quadrupole pairing 
aspect (QPAIR Program). Sharonov, |.A. (Tashkentskij Gosu- 
darstvennyj Univ., Tashkent (USSR)); Alikov, B.A.; Wawrysczczuk, 
J.; Gorniak, W. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems. 1989. 12p. (In Russian). Order Number 
DE91637306. Source: OST!; NTIS (US Sales Only); INIS. 

A method and description of the program for calculation of 
characteristics of quasiparticle states of deformed nuclei in consid- 
eration with quadrupole pairing are presented. The program is 
written in FORTRAN-77 for microcopmuters. 3 refs.; 1 fig.; 1 tab. 


25029 (JINR-R-4-89-320) On some questions of the popu- 
lation of isomeric states. Dzhilavyan, L.Z. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij); Kauts, V.L.; Chuprikov, 
A.Yu.; Furman, V.1. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 18p. (In Russian). Order 
Number DE91637374. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The connection between the process of the population of iso- 
meric states and some questions of the investigation of photo- and 
electronuclear reactions is discussed. On the example of the (n,-y) 
reaction on thermal neutrons and (-+,7') reaction a model for the 
calculation of + cascaded is demonstrated. A good agreement be- 
tween the calculation results and experimental data has been 
achieved. A relative contribution of different multiplicities into the 
process of the population of isomeric states excited in the photoab- 
sorption reaction and + cascade is investigated. An earlier 
supposition on the possibility to use the reactions with the popula- 
tion of high spin isomeric states to extract E2-photoabsorption has 
been confirmed. 28 refs.; 4 figs.; 2 tabs. 


25030 (JINR-R-7-89-551) On the angular distributions of 
the heavy products of (Hi, xn) reactions. Sagajdak, R.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions. 1989. 11p. (in Russian). Order Number DE91634664. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The eftects of neutron evaporation and scattering in the target on 
the angular distribution of the heavy products of (HI, xn) reactions 
is considered. Based on the analysis of the experimental angular 
distributions and their calculated parameters a simple phenomeno- 
logical approach to the description of these distributions is 
proposed. The calculated distributions are compared with the ex- 
perimental ones cited in the literature. The possibilities of using the 
proposed approach to calculate the integrated angular distributions 
of heavy products and to determine the efficiency of collecting (HI, 
xn) reaction products under the conditions of the kinematic separa- 
tion of recoil nuclei are outlined. 28 refs.; 9 figs. 


25031 (KFK-+-1990-50/C, pp. 13-18) On the stability of 
nuclei. Jeki, L. (Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics). Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Nov 1990. (CONF-9005358—: Evolution: from cosmogenesis to 
biogenesis, Budapest (Hungary), 28-31 May 1990). In Evolution: 
from cosmogenesis to biogenesis. 143p. Order Number 
DE91632498. Source: OSTI; NTIS (US Sales Only); INIS. 

An elementary survey of nuclear models is given. The liquid drop 
model, the shell model, the collective model and the so-called two- 
centre shell model are referred to, and superheavy elements are 
considered. A picture of decay models is overviewed. In addition to 
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the well known alpha, beta and gamma radiation and nuclear fis- 
sion, some exotic decay models are described, such as proton 
emission, two-neutron decay. beta-delayed deuteron emission and 
cluster radioactivity. Finally, some thoughts are given about the 
birth of elements. (K.A.). 


25032 (LA-UR-91-1659) Fission cross sections in the inter- 
mediate energy region. Lisowski, P.W. (Los Alamos National Lab., 
NM (USA)); Gavron, A.; Parker, W.E.: Ulimann, J.L.; Balestrini, 
S.J.; Carlson, A.D.: Wasson, O.A.; Hill, N.W. Los Alamos National 
Lab., NM (USA). [1991]. 11p. Sponsored by USDOE. Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-9105190—4: 
Specialists’ meeting on neutron cross section standards for the en- 
ergy region above 20 MeV, Uppsala (Sweden). 21-23 May 1991). 
Order Number DE91013316. Source: OSTI; NTIS; INIS; GPO Dep. 

Until recently there has been very little cross section data for 
neutron-induced fission in the intermediate energy region, primarily 
because no suitable neutron source has existed. At Los Alamos, 
the WNR target-4 facility provides a high-intensity source of neu- 
trons nearly ideal for fission measurements extending from a 
fraction of a MeV to several hundred MeV. This paper summarizes 
the status of fission cross section data in the intermediate energy 
range (En > 30 MeV) and presents our fission cross section data 
for *°5U and 258U compared to intranuciear cascade and statistical 
model predictions. 


25033 (LA-UR-91-1874) Classical hadrodynamics ap- 
proach to ultrarelativistic heavy-ion collisions. Bush, B.W.; Nix, 
J.R.; Sierk, A.J. Los Alamos National Lab., NM (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9105106—-10: 4. conference on the inter- 
sections between particle and nuclear physics, Tucson, AZ (USA), 
23-29 May 1991). Order Number DE91014777. Source: OSTI; 
NTIS; GPO Dep. 

We discuss the exact solution of the classical relativistic equa- 
tions of motion for an action corresponding to nucleons interacting 
with massive scalar and vector meson fields. This model — the 
classical analogue of the quantum hadrodynamics of Serot and 
Walecka — provides a manifestly Lorentz covariant approach to 
heavy-ion collisions, allows for nonequilibrium phenomena, interac- 
tions of correlated nucleon clusters, and particle production, and is 
valid when interaction times are short. We present an analysis of 
the nonlocality inherent in the model and discuss effects arising 
from the finite size of a nucleon. 4 refs., 1 fig. 


25034 (LIYaF-1564) Experimental data mode! descriptions 
and collective effects in relativistic neon-22 nuclei interaction 
with nuclei in photoemission. Levitskaya, O.V.; Lepekhin, F.G. 
AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1989. 29p. (In 
Russian). Order Number DE91634668. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Monte-Carlo event selection generation procedure to investi- 
gate statistical properties of complex functions of the experimental 
values obtained in the studying of inelastic relativistic Ne-22 nuclei 
interactions with nuclei in nuclear emulsion is presented. The sta- 
tistical approach to fragmentation process, multiple particle 
production and slow particle emission from targetspectator is prac- 
tically realized. The model calculations are generally in agreement 
with the data, though, for example, experimental projectile 
fragment kinetic energy flow angle distributions differ from ones ob- 
tained in model. It is necessary to suppose in model the transfer of 
an additional longitudinal momentum about 6 GeV/c to the target 
due to interaction to satisfy the experimental slow particle angular 
distribution. 24 refs.; 13 figs. 


25035 (LIYaF—-1568) Approximation of double difterential 
cross sections of (p,n) reactions at the energy of protons less 
than 15 MeV. Vdovin, A.|. (AN SSSR, Leningrad (USSR). Inst. 
Yadernoj Fiziki); Onegin, M.S.; Pustarnakov, V.F.; Zhukov, M.N.; 
Golikov, I.G. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 
1989. 17p. (In Russian). Order Number DE91634669. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The simple phenomenological method of calculation of (p,n) in- 
clusive reactions differential cross sections for targets of A rabge 
9-180 is described. Some examples of calculated reactions cross 
sections and thick target yields obtained with the use of fortran 


ERA Vol. 16, No. 9 367 





65 PHYSICS Il 
6530 Nuclear Theory 


code LENY show their agreement with various experimental data. 
It is necessary for cross sections calculations to input some spec- 
troscopic information connected with the structure of residual nuclei 
(the energies of lowlying levels and their momenta). An additional 
knowledge of total excitation function for (p,n)-reactions is neces- 
sary for thick target yields calculations. The rules of initial data sets 
preparing are described. The program LENY is written in Fortran- 
77 (MS.DOS 3.3 version) for EC 1834, 1840, 1841, PC/AT and 
other personal computers. 11 refs.; 6 figs. 


25036 (LIYaF-1591) Total experiment in neutron 6-decay. 
Gudkov, V.P. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 
1990. 36p. (in Russian). Order Number DE91637431. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The different estimations of correlation values in neutron S-decay 
are considered in the case of standard model of weak interaction 
and possible deviations from it. 40 refs.; 3 figs. 


25037 (NIIYaF-MGU-S90-10-156) Dynamic multicluster 
model of light nuclei. Main formalism. Kukulin, V.!.; Voronchev, 
V.T.; Razikov, Kh.D. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij inst. Yadernoj Fiziki. 1990. 38p. 
(In Russian). Order Number DE91637308. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Multicluster dynamic model with Pauli projection for the descrip- 
tion of light nucleus structure in the framework of the problem of 
several composite particles is considered. It is proposed that com- 
posite particles interact by means of deep attracting potential with 
forbidden states. Their contribution is excluded from the total 
solution by means of the method of orthogonal projection. Main for- 
malism is considered, as well as formulas for matrix elements of 
kinetic and potential energy on multi-dimensional Gauss basis for 
all types of forces: central, spin-orbital and tensor ones. Consider- 
ation was conducted for systems of three and four component 
particles. 38 refs.; 3 figs. 


25038 (RAL-91-018) Theory of neutron scattering by 
atomic electrons: |j-coupling scheme. Baicar, E. (Atominstitut 
der Oesterreichischen Universitaeten, Vienna (Austria)); Lovesey, 
S.W. Rutherford Appleton Lab., Chilton (UK). Feb 1991. 25p. Order 
Number DE91637376. Source: OSTI; NTIS (US Sales Only); INIS. 

Expressions are reported for the matrix element of the neutron- 
electron interaction for atomic electrons in a j” configuration, 
appropriate for palladium and platinum group compounds and rare 
earth and actinide materials. For the latter, f-electron systems, an 
isolated ion is a realistic approximation. Compact expressions are 
provided, together with tables of reduced matrix elements, for 
elastic and inelastic structure factors, and compared with the corre- 
sponding Russell-Saunders expressions. Inelastic scattering by two 
f-electrons, including non-equivalent states, is presented in detail. 
(author). 


25039 (R-215) Allowance for nuclear and dissipative 
forces in trajectory calculations of ternary fission. Roshchin, 
A.S.; Rubchenya, V.A.; Yavshits, S.G. Radievyj Inst., Leningrad 
(USSR). 1990. 14p. (in Russian). Order Number DE91637451. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of nuclear and dssipative forces on dynamics of 
ternary nuclear system scattering is considered. The calculations of 
the light charged particle (LCP) trajectories from the compact con- 
figuration are carried out. The significance of taking into account 
the nucleat and dissipative forces for LCP movement between frag- 
ments is shown. 17 refs.; 6 figs. 


25040 (R221) Fusion reactions and effective nucleus- 
nucleus potential. D’yachenko, A.T. Radievyj Inst., Leningrad 
(USSR). 1990. 11p. (In Russian). Order Number DE91637377. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An effective energy-dependent nucleus-nucleus potential is pro- 
posed. In quasi-classical approximation fusion cross-sections are 
calculated at different energies for different pairs of nuclei. The 
agreement of calculation and experiment for a selected nucleus- 
nucleus potential is shown. 15 refs.; 7 figs.; 1 tab. 
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25041 (FEl-2076) On computing efficiency of Monte-Carlo 
methods in solving Dirichlet’s problem. Androsenko, P.A.; 
Lomtev, V.L. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 
1990. 40p. (In Russian). Order Number DE91637276. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Algorithms of Monte-Carlo method based on boundary random 
walks, application of Fredholm’s series and intended for the solu- 
tion of stationary and non-stationary boundary value Dirichlet’'s 
problem for the Laplace’s equation are presented. Description is 
made of the code systems BRANDB, BRANDBT and BRANDF re- 
alizing the above algorithms and allowing the calculation of values 
of solution and its derivatives for three-dimensional geometrical 
systems. The results of computing experiments on solving a 
number of problems in the system with convex and non-convex ge- 
ometries are presented, conclusions are made on the computing 
efficiency of the methods involved. 13 refs.; 4 figs.; 2 tabs. 


25042 (FE}+-2087) Calculational analysis of errors tor vari- 
ous models of an experiment on measuring leakage neutron 
spectra. Androsenko, A.A.; Androsenko, P.A.; Deeva, V.V.; 
Prokof'eva, Z.A. Gosudarstvennyj Komitet po Ispol'zovaniyu Atom- 
noj Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 
1990. 19p. (In Russian). Order Number DE91637265. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Analysis is made for the effect of mathematical model accuracy 
of the system concerned on the calculation results using the 
BRAND program system. Consideration is given to the impact of 
the following factors: accuracy of neutron source energy-angular 
characteristics description, various degrees of system geometry ap- 
proximation, adequacy of Monte-Carlo method estimation to a real 
physical neutron detector. The calculation results analysis is made 
on the basis of the experiments on leakage neutron spectra mea- 
surement in spherical lead assemblies with the 14 MeV-neutron 
source in the centre. 4 rets.; 2 figs.; 10 tabs. 


25043 (FEI-2096) On the simulation of gamma quantum 
Compton scattering. Aleshechkin, V.N. Gosudarstvennyj Komitet 
po lIspol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). 
Fiziko-Ehnergeticheskij Inst. 1990. 11p. (In Russian). Order Num- 
ber DE91637277. Source: OSTI; NTIS (US Sales Only); INIS. 

An efficient precise algorithm of modelling differential Compton 
scattering cross sections of gamma-quanta on free electrons (the 
Klein-Nishina-Tamm law), based on the Neiman method is pre- 
sented. The algorithm efficiency (the time of scattering modelling) 
decreases only 1.3 times when the energy of incident photon 
changes from 1 to 1000000 MeV. The code of scattering modelling 
in FORTRAN-77 for the PC/AT computer is given. 3 refs.; 3 tabs. 


25044 (IAE-4850-1) NGPC simulation of gamma quanta 
transport in medii using the Monte Carlo method: Program tor 
personal computer. Dobrynin, Yu.L. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 27p. (in Russian). Order Number 
DE91634615. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief description of the NGPC computer program package for 
the Monte-Carlo simulation of gamma quanta propagation in com- 
plex media is given. The program is written in FORTRAN. The 
package is realized on the IBM PC-AT personal computer with the 
INTEL-80287 coprocessor. 5 refs.; 4 figs. 


25045 (IAE-4887-14) Neutron spin interferometry. Bary- 
shevskij, V.G. (Belorusskij Gosudarstvennyj Univ., Minsk 
(Byelorussian SSR)); Cherepitsa, S.V.; Frank, A.|. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 7p. (In Russian). Order 
Number DE91637266. Source: OSTI; NTIS (US Sales Only); INIS. 

An additional precession angle appears when a beam of pre- 
cessing neutron passes through a nonmagnetic substance or a 
zone of potential action. This phenomenon results from the differ- 
ence in phase shifts of two spin components of the neutron wave 
function and can be the basis for a new experimental method - 





neutron spin interferometry which is most promising in using slow 
and ultracold neutrons. 18 refs. 


25046 (INIS-SU-264, pp. 22-24) On the measurement of 
ionization energy losses of electrones by the method of 
streaming of thin foils. Grebenshchikov, V.V.; Kozlovskij, S.S.; 
Korobochko, Yu.S.; Mineev, V.I.; Petrochenko, A.F. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ.. Moscow (USSR). 
Nauchno-issiedovatel'’skij Inst. Yadernoj Fiziki. 1990. 180p. (In Rus- 
sian). (CONF-8905275—-: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of measuring electron energy ionization losses by 
the method of streaming of foils is discussed. Energy spectra of 
electrons pass through aluminium targets within 0-8- deg scattering 
angle range, are measured. it is shown that measurement of stop- 
ping power of substances for electrons by the method of streaming 
of thin foils should be performed by means of recording the elec- 
trons in a wide range of scattering angles. 4 refs.; 1 fig. 


25047 (INIS-SU-—264, pp. 25-27) Comparative analysis of 
energy losses of electrons in poly- and monocrystals of 
different thickness. Grebenshchikov, V.V.; Kozlovskij, S.S.; Ko- 
robochko, Yu.S.; Mineev, V.I.; Petrochenko, A.F. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (in Rus- 
sian). (CONF-8905275—: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of energy losses of electrons with 100 keV initial 
energy, which pass through monocrystal Si targets of different en- 
ergy spectra are measured by magnetic spectrometer with 1 deg 
angular apperture and 0.18% energy resolution. Comparisons to 
measurement results for polycrystalline targets of Al foil are con- 
ducted. 2 refs.; 3 figs. 


25048 (INIS-SU-264, pp. 74-76) Proton energy losses in 
excited medium. Erokhin, K.M.; Kalashnikov, N.P.; Mashnin, V.A. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1990. 
180p. (In Russian). (CONF-8905275—: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union confer- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Proton energy losses in the medium, containing hydrogen atoms 
which can be in excited states with the main quantum number val- 
ues n=1,2,3,4 with regard to transition to the continous spectrum, 
are calculated. It is shown that the excited medium is an effective 
moderator. 4 refs.; 2 figs. 


25049 (JAERI-M-91-066) Speedup of MCACE, a Monte 
Carlo code for evaluation of shielding safety, by parallel com- 
puter, 1:  Paralleling of MCACE code and performance 
evaluation by simulator. Kawazoe, Akemi (Fujitsu Ltd., Tokyo 
(Japan)); Minami, Kazuyoshi; Takano, Makoto; Masukawa, Fumi- 
hiro; Naito, Yoshitaka. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Apr 1991. 83p. (in Japanese). Order Number 
DE91508295. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to improve the accuracy of shielding analysis, we have 
modified MCACE, a Monte Carlo code for shielding analysis, to be 
able to execute on a parallel computer. The suitable algorithms for 
efficient paralieling has been investigated by static and dynamic 
analyses of the code. This includes a strategy where new units of 
batches are assigned to the idling cells dynamically during the exe- 
cution. The efficiency of paralleling has been measured by using a 
simulator of a parallel computer. It is found that the load factor of 
all cells reached nearly 100%, and consequently, it can be said that 
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the most effective paralleling has been achieved. The simulator has 
estimated the effect of paralleling as the speedup of 7.13 times 
when a sample problem of 8 batches, 400 particles per one batch, 
is loaded on parallel computer equipped with 8 cells. (author). 


25050 (JINR-16-88-690) Data for estimating radioactivity 
induced by high protons. Astapov, A.A. (Moskovskij Inzhenerno- 
Fizicheskij Inst., Moscow (USSR)); Komochkov, M.M. Joint Inst. for 
Nuclear Research, Dubna (USSR). Dept. of Radiation Safety. 
1989. 10p. (In Russian). Order Number DE91634616. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Suitable for practical use nuclear physical constants for the ra- 
dioactivity estimates obtained by the complete approximation of 
radionuclide production cross sections in proton-nucieus interac- 
tions are presented. 6 refs.; 8 tabs. 


25051 (JINR-E-1-89-658) Electromagnetic cascades pro- 
duced by gamma-quanta with the energy E,=100-3500 MeV. 
Part 1: |. Method and experimental data. Slowinski, B. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
13p. Order Number DE91637281. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the work two-dimensional (plane) distribution of average ion- 
ization loss in an electromagnetic cascade process (ECP) produced 
by gamma quanta with the energy E.,=175,455,1125,2125,3125 
and 3375 MeV in liquid xenon were obtained using pictures of the 
180 1 xenon bubble chamber of ITEP (Moscow). These data are fit 
to check different theoretical approaches to the ECP problem as 
well as to some methodical purposes concerning high energy 
gamma-quanta detection. 20 refs.; 3 figs.; 2 tabs. 


25052 (JINR-E-1-89-676) Electromagnetic cascades pro- 
duced by +-quanta with the energy E,=100-3500 MeV. Part 2: 
2. Longitudinal development. Siowinski, B. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1989. 8p. Order 
Number DE91637282. Source: OSTI; NTIS (US Sales Only); INIS. 

The longitudinal development of photon-initiated showers of pri- 
mary energy between 100 and 3500 MeV in liquid xenon has been 
studied using pictures of the 180 1 xenon bubble chamber of ITEP 
(Moscow). The distribution of the average ionization loss of shower 
electrons along the shower axis is obtained and fitted both to the 
Weibull and gamma functions. 7 refs.; 6 figs.; 1 tab. 


25053 (JINR-E-1-89-789) Electromagnetic cascades pro- 
duced by gamma-quanta with the energy E, = 100-3500 MeV. 
Part 3: 3. Lateral development. Slowinski, B. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy. 1989. 8p. 
Order Number DE91637283. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Experimental studies of lateral spread of electromagnetic show- 
ers created in liquid xenon by gamma-quanta (GQ) of 100-3500 
MeV using pictures of the 180 | xenon bubble chamber of ITEP 
(Moscow) are made. The distribution of the average ionization loss 
of shower electrons measured on the picture plane in step of 0.6 
radiation length along the shower axis was obtained and fitted to 
the exponential function where the slope has turned out to be 
linearly dependent in the shower depth and proportional to the log- 
arithm of GQ energy E,. General form of the radial spread of 
ionization loss expressed by the plane distribution is reported too. 
8 refs.; 7 figs.; 1 tab. 


25054 (JINR-R-3-89-42) On measurement of the ultra cold 
neutron loss factor in beryllium. Golikov, V.V.; Kulagin, E.N.; 
Nikitenko, Yu.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics. 1989. 11p. (in Russian). Order Number 
DE91637269. Source: OSTI; NTIS (US Sales Only); INIS. 

The loss factor of UCN reflection from a beryllium surface was 
measured by the method based on the UCN diffusion in a powder. 
The results of measurement carried out with a degased sample at 
temperatures higher than 400 K are obtained to be in agreement 
with those calculated on the basis of the known capture cross sec- 
tions and cross sections for the neutron inelastic scattering in 
beryllium. 11 refs.; 4 figs.; 1 tab. 


25055 (JINR-R-3-89-664) UCN loss factor measurement in 
low abs surtaces. Golikov, V.V.; Kulagin, E.N.; Nikitenko, 
Yu.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
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Neutron Physics. 1989. 11p. (In Russian). Order Number 
DE91634607. Source: OSTI; NTIS (US Sales Only); INIS. 

A coefficient of UCN losses on their reflection from low aabsorb- 
ing surfaces of graphite and beryllium were measured by the 
method of UCN diffusion in powders. The data on this coefficient 
eta obtained at room temperature (eta=3.5_, ,*9-°)x10-© for 
graphite powers and eta=(4.4_;5*'-”,10°— for beryllium powders) 
are in good agreement with the results calculated from capture and 
scattering cross sections known for these substances. 12 refs.; 2 
figs.; 1 tab. 


25056 (JINR-R-4-89-277) Phenomenological description of 
UCN interaction with magnetic foils. Ignatovich, V.K. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron Physics. 
1989. 14p. (In Russian). Order Number DE91634608. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

Ultracold neutron transmission through one or several magnetic 
foils with rescattering taken into account is considered. The num- 
ber of phenomenological parameters characterizing reflection and 
transmission of a magnetic foil is determined in a two-component 
model and in a model of the density matrix. The faults of some 
previous works on this subject are pointed out. 16 refs. 


25057 (JINR-R-4-89-696) On linear transport problems. |g- 
natovich, V.K. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics. 1989. 6p. (In Russian). Order Number 
DE91634609. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Journal Doki. Akad. Nauk SSSR. 

The equations. governing the transport of radiation in plane me- 
dia of finite thickness are formulated and solved in terms reflection 
and extintion of radiation inthe case of semi infinite media. 13 refs. 


25058 (LA-UR-91-1595) Nuclear data needs for the space 
exploration initiative. Howe, S.D.; Auchampaugh, G. Los Alamos 
National Lab., NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
9$10503-13: International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 1991). Order 
Number DE91013231. Source: OSTI; NTIS; INIS; GPO Dep. 

On July 20, 1989, the President of the United States announced 
a new direction for the US Space Program. The new Space Explo- 
ration Initiative (SEI) is intended to emplace a permanent base on 
the Lunar surface and a manned outpost on the Mars surface by 
2019. In order to achieve this ambitious challenge, new, innovative 
and robust technologies will have to be developed to support crew 
operations. Nuclear power and propulsion have been recognized 
as technologies that are at least mission enhancing and, in some 
scenarios, mission enabling. Because of the extreme operating 
conditions present in a nuclear rocket core, accurate modeling of 
the rocket will require cross section data sets which do not cur- 
rently exist. In order to successfully achieve the goals of the SEI, 
major obstacles inherent in long duration space travel will have to 
be overcome. One of these obstacles is the radiation environment 
to which the astronauts will be exposed. In general, an unshielded 
crew will be exposed to roughly one REM per week in free space. 
For missions to Mars, the total dose could exceed more than one- 
half the total allowed lifetime level. Shielding of the crew may be 
possible, but accurate assessments of shield composition and 
thickness are critical if shield masses are to be kept at acceptable 
levels. In addition, the entire ship design may be altered by the dif- 
ferential neutron production by heavy ions (Galactic Cosmic Rays) 
incident on ship structures. The components of the radiation envi- 
ronment, current modeling capability and envisioned experiments 
will be discussed. 


25059 (LNS—155) Neutron study of magnetic structures 
and excitations in cerium monochalicogenides and ytterbium 
monopnictides. Doenni, A.W. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)). Eidgenoessische Technische Hochschule, Zuerich 
(Switzerland). Lab. fuer Neutronenstreuung. Feb 1991. 101p. Order 
Number DE91634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Elastic magnetic, diffuse critical and inelastic neutron scattering 
experiments were performed to systematically study static and 
dynamic magnetic properties of cerium monochalcogenide and yt- 
terbium monopnictide compounds. For CeS and CeSe the 
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second-order magnetic phase transition to an antiterromagnetic 
vector k=[1/2,1/2,1/2] was confirmed. Both compounds have a criti- 
cal exponent of magnetization 6=0.36, and the magnetic ordering 
temperature is well defined in the crystal. The diffuse critical scat- 
tering is found to correspond to anisotropic longitudinal spin 
fluctuations with a lenslike intensity distribution similar to that of the 
cerium monopnictide CeAs. In the magnetically ordered state the 
spin-wave dispersion exhibits an energy gap of 0.34 meV for CeSe 
and 0.5-0.6 meV for CeS. A self-consistent spin 172 Heisenberg 
Hamiltonian with two nonvanishing antiferromagnetic bilinear cou- 
pling parameters can reproduce observed magnetic properties of 
CeSe including magnetic structure, kind of phase transition, 
anisotropy of critical scattering, spin-wave dispersion and excitation 
intensities. The strength of longitudinal nearest-neighbour coupling 
for spin configuration parallel to the bond axis of the ions turns out 
to be at least one order of magnitude bigger than transverse cou- 
pling. In contrast to the highly anisotropic nearestneighbour 
coupling the antiferromagnetic second-nearest neighbour coupling 
has isotropic or only very weakly anisotropic character. Effects of 
quadrupolars interactions are negligible. (author) figs., tabs., 77 
refs. 


25060 (NEACRP-L-323) Status of delayed neutron data - 
1990. Blachot, J. (CEA Centre d’Etudes Nucleaires de Grenoble, 
38 (FR)); Brady, M.C.; Filip, A.; Mills, R.W.; Weaver, D.R. Nuclear 
Energy Agency, 75 - Paris (France). Dec 1990. 26p. (NEANDC— 
299-U). Order Number DE91797417. Source: OSTI; NTIS (US 
Sales Only). 

Delayed neutron data play a key role in the reactor physics anal- 
ysis of safety related parameters. This is the case for any type of 
reactor. For existing and operating reactors the interest is for an 
improvement of the basic data which are used to establish the re- 
activity scale and the reduction of the associated uncertainties. In 
this context delayed neutron data play a significant role. Moreover, 
there is at present a strong trend towards the study and develop- 
ment of new reactor types. For these advanced and innovative 
reactor concepts, there is a need to establish complete and sound 
data bases. This paper carries out a review of the delayed neutron 
parameters and their uncertainties as available today. The review 
focuses on reactor technology and presents the data in a consis- 
tent structure having three levels of refinement. Conclusions on the 
quality of the data together with recommendations for improving 
them through modelling and measurements on each of the three 
levels are formulated. Improvements in delayed neutron data make 
it possible to establish a more precise reactivity scale for existing 
reactors. Increased safety margins can be achieved by reducing, 
by about a factor of 2, the current uncertainty of 5% (one standard 
deviation). 


25061 (NIIYaF-MGU-90-21-167) Simulation of gamma- 
hadron supertamilies. Part 1. N. 1. Ivanenko, |.P.; Managade, 
A.K.; Mukhamedshin, R.A.; Fedorova, G.F. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-issiedovatel’skij Inst. 
Yadernoj Fiziki. 1990. 4383p. (in Russian). Order Number 
DE91637284. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of the detailed analysis of nu- 
clear interaction characteristics, reproduced by MSF model, as well 
as to their comparison with results of other authors and experi- 
ments. Scaling distoriton in fragmentation region in MSF model is 
not sufficiently pronounced. From up-to-date viewpoint the model is 
based on relatively rigid spectrum of leading pions and nucleons. 
This results to rather rigid inclusive spectra of secondary pions. 20 
refs.; 25 figs.; 10 tabs. 


25062 (NIIYaF-MGU-90-22-168) Simulation of gamma- 
hadron supertamilies. Part 1. N. 2. lvanenko, |.P.; Managadze, 
A.K.; Mukhamedshin, R.A.; Fedorova, G.F. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 20p. (In Russian). Order Number 
DE91637285. Source: OSTI; NTIS (US Sales Only); INIS. 
Consideration is given to result of analyzing characteristics of 
electron-photon showers (EPS), reproduced by the program of 
gamma-hadron superfamily simulation, as well as to their 
correlation with results of other calculations. Simulation of three- 
dimensional EPS development in atmosphere was conducted by 
the Monte-Carlo method in cascade theory approximation, because 





threshold energy of gamma quanta and electrons Emes.=10''eV, 
established for the given problem, exceeded sufficiently the values 
of critical energy for air Ec, =81 MeV. 4 refs.; 15 figs. 


25063 (ORNL/TM-11775) Nuclear vulnerability of the US 
M60A1 tank in an initial radiation environment: MASH code 
system analysis. Barnes, J.M.; Johnson, J.O.; Burns, T.J.; 
Drischler, J.D. Oak Ridge National Lab., TN (United States). May 
1991. 99p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE91014963. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this report is to present the results of a re- 
assessment of the prompt nuclear weapon radiation shielding 
characteristics of the US M60A1 medium tank utilizing the Monte 
Carlo Adjoint Shielding Code System (MASH) code system, and 
comparison to Vehicle Code System (VCS) results previously cal- 
culated and documented by BRL. Results of this comparison are to 
be used in the recommendations to the NATO Panel VIl Ad Hoc 
Group of Shielding Experts for replacing VCS with MASH as the 
reference code of choice for future armored vehicle and other nu- 
clear vulnerability calculations. In general, the VCS and MASH 
neutron protection factor (NPF) results show a factor of 1.3 for the 
commander, 1.8 to 1.9 for the gunner, 1.6 to 1.7 for the loader, 
and approximately a factor of three for the driver (3.5 for VCS, and 
2.8 for MASH). The gamma protection factor results ranged from 
approximately 3 to 35 depending on crew member location, vehicle 
orientation, and source/vehicie ground range. Neutron protection 
factor changes versus vehicle range relative to point of burst are 
negligible, wheras variation of the vehicle orientation relative to the 
source can affect both the neutron and gamma protection factors. 
Analysis of the neutron and gamma doses and protection factors 
indicate excellent agreement between VCS and MASH. These 
factors represent the M60A1 “vehicle” protection factors and are in- 
dicative of the vehicle average independent of position. The results 
from both codes systems also exhibited the same trends relative to 
crew member location, source/vehicle ground range, and vehicle 
orientation. Slight differences were seen in the neutron free field 
doses, and neutron and gamma doses at the driver location. The 
principal differences in the doses at the crew memeber locations 
were due to vehicle secondary gamma production and ground sec- 
ondary gamma production. 5 figs., 14 tabs. 


25064 (SAND-91-1171C) The equivalence of simple mod- 
els tor radiation-induced impulse. Lawrence, RJ. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 13p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9107105—29: 1991 American Physical Society 
(APS) conference on shock compression of condensed matter, 
Williamsburg, VA (USA), 17-20 Jul 1991). Order Number 
DE91013749. Source: OSTI; NTIS; GPO Dep. 

A number of models that predict the impulse generated in solid 
targets by short high-intensity radiation loads are described. It is 
shown that the impulse is insensitive to the details of the energy 
deposition and interaction processes. Thus with the proper nondi- 
mensionalization and normalization, all the models are known to be 
very nearly equivalent. 5 refs., 5 figs., 1 tab. 


25065 (UCRL-ID-107112-Pt.1) irradiance compensation 
control tor high-energy laser propagation: Part 1, Theory and 
Fourier control model propagation results. Morris, J.R.; Gavel, 
D.; Karr, T.J. Lawrence Livermore National Lab., CA (USA). 18 Apr 
1991. 23p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91013130. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

irradiance compensation is a method of reducing the effect of 
small-scale perturbation growth on ground-to-space propagation of 
high-power laser beams. We describe a technique for irradiance 
compensation that uses a pair of continuous faceplate discrete ac- 
tuator mirrors to approximate ideal bandlimited compensation. No 
mirror technology beyond that already developed for phase com- 
pensation is needed. One mirror imposes a phase on the high 
power beam which is converted into the desired irradiance profile 
by propagation. The other mirror removes the phase generated by 
the first mirror and by propagation. We describe the equations that 
give the required phase at the first mirror in terms of the irradiance 
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to be created by propagation to the second mirror. We also de- 
scribe simulations of this technique with our ORACLE thermal 
blooming code. After the irradiance compensation the resulting 
beam is return-wave phase compensated for the phase distortion 
in the atmosphere, and it is propagated through the atmosphere. 
Both the irradiance and the phase compensation were modeled us- 
ing Fourier filters to describe the discrete mirrors. Results of the 
simulations are almost the same as for ideal irradiance compensa- 
tion, i.e., propagation remains stable at power levels 2-3 times 
higher than that for phase compensation alone. This indicates that 
the next step in evaluating the utility of irradiance compensation is 
worthwhile. The control model for this next step is described in 
Part 2 of this report. 10 refs., 9 figs. 


25066 (UCRL-JC—107067) Single-scatter Monte Cario com- 
pared to condensed history results tor low energy electrons. 
Ballinger, C.T. (Lawrence Livermore National Lab., CA (USA)): 
Cullen, D.E.; Perkins, S.T.; Rathkopf, J.A.; Martin, W.R.; Wilkder- 
man, S.J. Lawrence Livermore National Lab., CA (USA). May 1991. 
27p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-910606—1: 5. international symposium on 
radiation physics, Dubrovnik (Yugoslavia), 10-14 Jun 1991). Order 
Number DE91015176. Source: OSTI; NTIS; INIS; GPO Dep. 

A Monte Carlo code has been developed to simulate individual 
electron interactions. The code has been instrumental in determin- 
ing the range of validity for the widely used condensed history 
method. This task was accomplished by isolating and testing the 
condensed history assumptions. The results show that the con- 
densed history method fails for low energy electron transport due 
to inaccuracies in energy loss and spatial positioning. 19 refs., 21 
figs., 1 tab. 
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25067 (ARL-TR-—087, pp. 116-175) Inhalation dose assess- 
ment for Maralinga and Emu: Chapter 5. Johnston, P.N.; Lokan, 
K.H.; Williams, G.A. Australian Radiation Lab., Melbourne (Aus- 
tralia). May 1990. In Inhalation hazard assessment at Maralinga 
and Emu. 175p. Order Number DE91003110. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Dose assessments for the inhalation of artificial radionuclides are 
presented for all types of contaminated areas at Maralinga and 
Emu. These enable Committed Effective Dose Equivalent (CEDE), 
to be estimated by scaling at any area of interest where activity 
concentrations are known. In the case of Aborigines, these dose 
are estimated assuming respirable dust loadings of 1 mg/m? for 
adults and 1.5 mg/m® for children and infants. Details of the calcu- 
lations are presented in the appendix. The model of the respiratory 
system used in this assessment is that described in Interantional 
Commission on Radiological Protection (ICRP) Publication 30 
(ICRP, 1979a). With the exception of Kuli, which is contaminated 
with uranium, at all other sites it is only the inhalation of plutonium 
and americium that contributes significantly to the dose, and of 
these *°°Pu is the largest contributor. Therefore, considering the 
long half lives of the radionuclides concerned, it appears that the 
inhalation problems highlighted by this dose assessment will not di- 
minish significantly within any reasonable period of time and hence 
management strategies must be developed to deal with such prob- 
lems. 32 refs., 5 tabs., 1 fig. 


25068 (CDTN-613) The radiological safety in the use of 
nuclear technique -activities developed by Centro de Desen- 
volvimento da Tecnologia Nuclear - CNEN. Wakabayashi, T.; 
Pereira, E.G.; Hirayama, T. Centro de Desenvolvimento da Tec- 
nologia Nuclear (CDTN), Belo Horizonte, MG (Brazil). [1991]. 12p. 
(In Portuguese). Order Number DE91635362. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The activities developed by the Centro de Desenvolvimento da 
Tecnologia Nuclear - CDTN supporting the users of nuclear tech- 
niques are described. The methodology used and future plans for 
the group are shown. (E.G.). 


25069 (DOE/ER/60317-T3) National Council on Radiation 
Protection and Measurements semiannual technical progress 


ERA Vol. 16, No. 9 371 





65 PHYSICS Ii 
6550 Medical Physics 


report, March 1989-August 1989: Semiannual technical 
progress report, 1 March 1989-31 August 1989. Ney, W.R. Na- 
tional Council on Radiation Protection and Measurements, 
Bethesda, MD (USA). [1991]. 1383p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG01-85ER60317. Order Number 
DE91014179. Source: OSTI: NTIS: INIS: GPO Dep. 

This semiannual technical progress report is for the period 1 
March 1989 through 31 August 1989. This National Council on Ra- 
diation Protection and Measurements (NCRP) program is designed 
to provide recommendations for radiation protection based on sci- 
entific principles. During this period several reports were published 
covering the topics of occupational radiation exposure, medical 
exposure, radon control, dosimetry, and radiation protection stan- 
dards. Accomplishments of various committees are also reported; 
including the committees on dental x-ray protection, radiation 
safety in uranium mining and milling, ALARA, instrumentation, 
records maintenance, occupational exposures of medical person- 
nel, emergency planning, and others. (SM) 


25070 (EHD—85-115) Occupational radiation exposures in 
canada-1983. Fujimoto, K.; Wilson, J.A.; Ashmore, J.P.; Grogan, 
D. Department of National Health and Welfare, Ottawa, ON 
(Canada). Aug 1984. 66p. Order Number DE91638805. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is the sixth in a series of annual reports on Occupational 
Radiation Exposures in Canada. The information is derived from 
the National Dose Registry of the Radiation Protection Bureau, De- 
partment of National Health and Welfare. As in the past this report 
presents by occupation: average yearly whole body doses by re- 
gion, dose distributions, and variations of the average doses with 
time. The format has been changed to provide more detailed 
information regarding the various occupations. Statistical data con- 
cerning investigations of high exposures reported by the National 
Dosimetry Services are tabulated in summary form. 


25071 (EHD-—85-123) Occupational radiation exposures in 
Canada-1984. Fujimoto, K.; Wilson, J.A.; Ashmore, J.P.; Grogan, 
D. Department of National Health and Welfare, Ottawa, ON 
(Canada). Aug 1985. 64p. Order Number DE91638806. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is the seventh in a series of annual reports on Occupational 
Radiation Exposures in Canada. The information is derived from 
the National Dose Registry of the Radiation Protection Bureau, De- 
partment of National Health and Welfare. As in the past this report 
presents by occupation: average yearly whole body doses by re- 
gion, dose distributions, and variations of average doses with time. 
Statistical data concerning investigations of high exposures 
reported by the National Dosimetry Services are tabulated in sum- 
mary form. 


25072 (INFO-0297) Doses to road transport workers from 
radioactive materials. Lawrence, B.E. (MacLaren Engineers, 
Planners and Scientists Inc., Willowdale , ON (Canada)); van der 
Vooren, A. Atomic Energy Control Board, Ottawa, ON (Canada). 
Dec 1988. 97p. Order Number DE91638807. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Each year approximately 750,000 packages of radioactive mate- 
rials are shipped throughout Canada. Regulatory controls on these 
shipments are designed to keep radiation doses received by trans- 
port workers well within acceptable limits. Since many of these 
workers are not monitored for radiation exposure, however, little 
factual information has been available in Canada to support theo- 
retical estimates. A study to document actual radiation doses 
received by a select group of transport workers that is actively in- 
volved in the shipment of radioactive materials, was carried out in 
1987 and 1988. This study involved the monitoring of 31 candi- 
dates from nine transport companies from across the country that 
handle medical isotopes, industrial isotopes, uranium fuel cycle 
materials and associated radioactive wastes. Each of the candi- 
dates (consisting of driver, dock workers, sorters, and supervisors) 
was issued personal thermoluminescent dosimeter (TLD) badges 
that were worn each day during the six month monitoring period. 
Some of the candidates were also issued cab or area dosimeters 
that were left in the cabs of the vehicles or in work areas so that 
the dose received in these areas could be differentiated from total 
personal exposure. During the monitoring program, the candidates 
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filled out reporting sheets at the end of each working day to docu- 
ment information such as the quantity of materials handled, 
handling times and vehicle size. This information and the dosimetry 
data were used in the development of correlations between materi- 
als handled and doses reported so that doses for other handling 
similar materials could be estimated. (Abstract Truncated) 


25073 (INFO—0301) Analysis of quality control tests done 
by the Canadian power utilities on their external dosimetry 
systems (June 1985 to May 1988). Poirier, G.S. Atomic Energy 
Control Board. Ottawa, ON (Canada). Apr 1989. 18p. Order Num- 
ber DE91638808. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian nuclear power utilities, Hydro Quebec, New 
Brunswick Electric Power Commission and Ontario Hydro, use 
thermoluminescent dosimetry systems to perform their own exter- 
nal beta/gamma dosimetry. In order to help ensure that these 
systems pertorm satisfactorily, they are subjected to routine quality 
control testing by their parent organizations. The test results for the 
period of June 1985 to May 1988 have been analyzed, at the 
AECB, using the pass criterion which was originally agreed upon 
by the organizations involved. The present analysis offers a com- 
parison of the performance of the different sites which operate 
such a service. Finally, recommendations are made in the hope 
that they will help the organizations in refining their dosimetry. 


25074 (INFO—0307) Neutron dosimeters and survey meters 
in accelerators, reactors and other neutron environments. 
Senes Consultants Ltd., Willowdale, ON (Canada); Atomic Energy 
Control Board, Ottawa, ON (Canada). Mar 1989. 137p. Order 
Number DE91638809. Source: OST!; NTIS (US Sales Only); INIS. 

Neutron fields in occupationally accessible areas around nuclear 
reactors, radioisotope sources and medical and high energy 
accelerators have been characterized using currently available in- 
formation. Neutron, rem meters, such as the Leake detector, are 
the most suitable instruments available for conducting neutron 
dose rate surveys in the vicinity of radioisotope neutron sources, 
nuclear reactors and medical accelerators. However, these instru- 
ments have been shown to be deficient in that they overrespond 
by a factor of four to neutrons in the 0.1 to 1 MeV range and are 
insensitive to neutrons from about 1 eV up to about 10 keV. Also, 
they are insensitive to neutrons above 20 MeV and their use must 
be restricted near high energy accelerators where significant num- 
bers of neutrons above 20 MeV are known to be present. The 
most suitable instrument of measure dose from neutrons above 20 
MeV is the '*C(n,2n)''C scintillation chamber. Commercially avail- 
able rem meters frequently use BF; counters in the pulse mode to 
detect thermal neutrons. Therefore, measurements around pulsed 
accelerators must be made with caution to ensure that the detector 
is not saturated during each pulse and that the accelerator pulse 
period is greater than the response time of the detector. The per- 
sonal neutron dosimeters currently available either are known to be 
insensitive to neutrons above 20 MeV or have not been tested. 
Also, all except the albedo dosimeter are insensitive to or have not 
been tested for neutron energies in the range 1 eV to 10 keV. Sev- 
eral dosimeter types respond reasonably well to neutrons in the 
energy range 0.1 to 15 MeV, for example, CR-39, bubble and su- 
perheated drop detectors. However, the first gas a lower limit of 
sensitivity of about 0.3 mSv. The bubble detector can be designed 
to measure doses as small as 1uSv and offers the additional bene- 
fit of direct-reading capability. (Abstract Truncated) 


25075 (INIS-BR—2418) Study contribution to the new inter- 
national philosophy of the radiological safety system on 
chemical processing of the natural uranium. Silva, T.M. da. In- 
stituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). 1988 239p. (In Portuguese). Order Number 
DE91635347. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of the work is to adapt the radiological Safety Sys- 
tem in the facilities concerned to the chemical treatment of the 
uranium concentrated (yellow-cake) until conversion in uranium 
hexafluoride in the pilot plant of IPEN-CNEN/SP, to the new inter- 
national philosophy adopted by the International Commission 
Radiological on Protection ICPR publication 22(1973), 26(1977), 
30(1978) and the International Atomic Energy Agency IAEA publi- 
cation 9(1982). The new philosophy changes fully the Radiological 
Protection concepts of preceding philosophy, changes, also, the 





concept of the work place and individual monitoring as well as the 
classification of the working areas. These new concepts are ap- 
plied in each phase of the natural uranium treatment chemical 
process in conversion facility. (author). 


25076 (INIS-BR-—2457, pp. 52-58) Utilization of basic direc- 
tives radioprotection norm in industrial radiography services 
CNEN-3.01. Dagnino, R. (SGS do Brasil S.A., Rio de Janeiro, RJ 
(Brazil)). Associacao Brasileira de Ensaios Nao Destrutivos, Sao 
Paulo, SP (Brazil). 1989. 88p. (In Portuguese). (CONF-8910528-: 
2. national meeting of supervisors of industrial radiation protection, 
Sao Paulo (Brazil), 16 Oct 1989). In Proceedings of the 2. National 
Meeting of Supervisors of Industrial Radiation Protection. Order 
Number DE91635351. Source: OSTI; NTIS (US Sales Only); INIS. 

The characteristics of the introduction of the standart CNEN - 
3.01 - Diretrizes Basicas de Radioprotecao in industrial radiogra- 
phy field, mainly referred to service companies are presented. 
Some suggestions are proposed in order that the accomplishment 
of these principles does not stop the works which use this inspec- 
tion technique. (author). 


25077 (INIS-BR-2529) Contribution for the new interna- 
tional philosophy study of radiological safety on chemical 
processing of natural uranium. Silva, T.M. da. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 ip. (In Portuguese). Order Number DE91638790. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM OXIDES U308/ 
monitoring; URANIUM OXIDES U308/radiation protection; MONI- 
TORING 


25078 (INIS-BR-2543) Results evaluation of uranium and 
fluorine analysis in urine from workers of Almirante Alvaro Ab 
berto uranium enrichment plant. Bellintani, S.A.; Hiromoto, G.; 
Todo, A.S. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990 ip. (in Portuguese). Order Number 
DE91638810. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FLUORINE/ion selective elec- 
trode analysis; URANIUM/fluorescence spectroscopy; URINE/ 
fluorine; URINE/uranium; FLUORINE; PERSONNEL MONITOR- 
ING; URANIUM; URINE 


25079 (INIS-BR-2576) Standardization of Am-241 sources 
using plastic scintillator. Koskinas, M.F.; Dias, M.S. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 1p. (in Portuguese). Order Number DE91638942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AMERICIUM 241/plastic scintil- 
lators; AMERICIUM 241/standardization; STANDARDIZATION 
25080 (INIS-mf—12876) Comparison of Ontario Hydro occu- 
pational radiation dose performance to other utilities: 
Countries utilizing nuclear power. Teich, |. Ontario Hydro, 
Toronto, ON (Canada). Jun 1985 15p. Order Number DE91638814. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Bar graphs illustrate occupational radiation dose rates of several 
international nuclear power utilities located in Canada, United 
States, Japan, United Kingdom, and Sweden. 


25081 (JAERI-M-91-025) A new type of hybrid distribution 
and applications. Uppuluri, V.R.R. (Oak Ridge National Lab., TN 
(USA)); Kumazawa, Shigeru. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1991. 59p. Order Number DE91508072. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new type of hybrid distribution proposed by Uppuluri in 1986 
was reviewed and studied on some features of the distribution and 
applied to actual data for the purpose of health risk assessment to 
low-level ionizing radiation. This hybrid distribution F(w) was 
derived from the exponential distribution Z~Ex(A) by the transfor- 
mation of variate Z=-InW-(1-W), 0<w<1, in analogy with the hybrid 
lognormal distribution Z~M(0, 1) by the transformation of variate 
Z=(InrhoX+rhoX-y)/o. In this memorandum we present the defini- 
tion of this hybrid distribution, its main statistical properties, a 
mechanism of generating the distribution proposed by Uppuluri and 
Groeer, maximum likelihood estimation of the parameters, figures 
and tables of features of the distribution, and some applications to 
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data of breeding values by selection and of latent period of 
leukemias and bone cancers to ionizing radiation. (author). 


25082 (JINR-E—16-89-668) Neutron dose equivalent deter- 
mination in the energy range from thermal to high-energy 
neutrons. Alejnikov, V.E.; Krylov, A.R.; Timoshenko, G.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1989. 6p. Order Number DE91638840. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the journal Radiat. Prot. Dosim. 

The International Commision on Radiation Units and Measure- 
ments (ICRU) has recommended a new system of operational 
dose equivalent values for radiation monitoring. The technique for 
the determination of neutron operational dose equivalent values is 
proposed. Linear superposition of two types of detector readings 
allows the estimation of the neutron dose equivalent in the energy 
range from thermal to hundreds of MeV in radiation fields outside 
the shield of high-energy accelerators. 9 refs.; 3 figs. 


25083 (LBL-30197) Neutron dose equivalents at the Ad- 
vanced Light Source: Calculation using the MORSE code vs 
estimated values. Sun, Rai-Ko S. Lawrence Berkeley Lab., CA 
(USA). Feb 1991. 20p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-910727-1: An- 
nual meeting of the Health Physics Society, Washington, DC 
(USA), 21-25 Jul 1991). Order Number DE91014318. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Advanced Light Source (ALS) complex at the Lawrence 
Berkeley Laboratory (LBL) is surrounded by a mezzanine and aux- 
iliary buildings. An important radiological problem is the neutron 
dose equivalent in nearby occupied areas and at the LBL site 
boundary. Both the direct and air-scattered (skyshine) components 
of the neutron dose equivalents are evaluated using the neutron 
transport code MORSE. The shielding was designed using an 
empirical method based on data scaled from a 1977 SLAC experi- 
ment and on a compilation of experimental and theoretical material 
relevant to shielding of electron accelerators. From the MORSE 
calculation, the total occupational dose equivalent rate in the cen- 
ter of the ALS mezzanine was found to be less than 1 mSv (100 
mrem) per shift year (2000-hr), and the total environmental dose 
equivalent rate at the ALS boundary, 125 m from the storage-ring 
center, was found to be about 302 uSv (30 mrem) per year. A 
comparison of the dose equivalents shows that the calculated 
MORSE-code values agree well with those estimated by the empir- 
ical method. That is, dose equivalents obtained by the empirical 
methods are of the same order of magnitude as the corresponding 
MORSE values. 7 refs., 7 figs., 2 tabs. 


25084 (PNL-SA-19007) Localized beta dosimetry of '"! in 
human thyroid. Hui, T.£.; Fisher, D.R.; Johnson, J.R. Pacific 
Northwest Lab., Richland, WA (USA). Jun 1991. 14p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC06- 
76RL01830 ;AM06-70RL02225. (CONF-910529-2: 5. international 
radiopharmaceutical dosimetry symposium, Oak Ridge, TN (USA), 
7-10 May 1991). Order Number DE91014283. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Localized beta dose distribution in human thyroid from ‘°"| was 
simulated using a geometrical thyroid model. The localized dose 
was calculated using the Berger point kernel formula for absorbed 
dose distributions of beta particles in water. The spatial distributions 
of dose at the multicellular level was calculated for a thyroid having 
an average absorbed dose of 1 Gy. No significant difference was 
found in the localized dose when the activity level within follicles 
varied from 25 to 75 times the activity level within follicular cells or 
intrafollicular spaces, or when the follicular diameter varied from 
170 to 230 um. However, if only 20% of the follicles, or 20% of the 
lobules of follicles were active during exposure, the localized dose 
was highly non-uniform. This simulation suggests that the most im- 
portant factor in assessing localized dose is the fraction of follicles 
or lobules that are active during exposure. 13 refs., 8 figs., 1 tab. 


25085 (PNL-SA-19740) Reevaluation of S-vaiues consider- 
ing electron transport. Akabani, G. (Pacific Northwest Lab., 
Richland, WA (USA)); Poston, J.W. Sr. Pacific Northwest Lab., 
Richland, WA (USA). May 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830 
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;FG05-88ER60707. (CONF-910529—-4: 5. international radiophar- 
maceutical dosimetry symposium, Oak Ridge, TN (United States), 
7-10 May 1991). Order Number DE91015428. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Electron-specific absorbed fractions were calculated for selected 
organs and regions of the mathematical reference man. The or- 
gans or regions considered were those with high surface-to-volume 
ratio, organs with walls, and organs that have subdivisions. The 
calculated specific absorbed fractions for electrons are a comple- 
ment to be used with the Medical Internal Radiation Dose (MIRD) 
methodology. New estimates of S-values for 80 radionuclides were 
calculated using the new electron-specific absorbed fractions for 21 
combinations of source-target regions and were compared with 
those already published in MIRD Pamphlet No. 5 Revised. Small 
differences in S-values were found by using electron specific ab- 
sorbed fractions when the source organ is the target organ. 
However, large differences in S-values were found for those or- 
gans with walls. 5 refs., 5 figs., 2 tabs. 


25086 (SKB-TR-90-09) Individual radiation doses from unit 
releases of long lived radionuclides. Bergstroem, U. (Studsvik 
Nuclear, Nykoeping (Sweden)); Nordlinder, S. Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden); Studsvik 
Nuclear, Nykoeping (Sweden). Apr 1990. 71p. (STUDSVIK-NS—90- 
42.). Order Number DE91638841. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The turn-over in a standard biosphere of radionuclides, disposed 
in a repository for high level waste was studied from a dose point 
of view. A multi-compartment model with unit releases to the bio- 
sphere was designed and solved by the BIOPATH-code. The 
uncertainty in the results due to the, uncertainty in input parameter 
values were examined for all nuclides with the PRISM-system. 
Adults and five year old children were exposed from 10 different 
exposure pathways originating from activity in well and lake water. 
The results given as total doses per year and Bq release (conver- 
sion factors) can be used in combination with leakage rates from 
the geosphere for safety analysis of a repository. The conversion 
factors obtained (arithmetic mean values), are given. (65 refs.) (au- 
thors). 


25087 (STUDSVIK-NP-89-65) Uncertainty and sensitivity 
analysis in nuclear accident consequence assessment: A 
study of the parameter uncertainty propagation through a com- 
plex dispersion, dose and health effect model. Karlberg, Olof. 
Studsvik Nuclear, Nykoeping (Sweden). 10 Apr 1989. 49p. Order 
Number DE91638842. Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains the results of a four year project in research 
contracts with the Nordic Cooperation in Nuclear Safety and the 
National Institute for Radiation Protection. An uncertainty/sensitivity 
analysis methodology consisting of Latin Hypercube sampling and 
regression analysis was applied to an accident consequence 
model. A number of input parameters were selected and the uncer- 
tainties related to these parameter were estimated within a Nordic 
group of experts. Individual doses, collective dose, health effects 
and their related uncertainties were then calculated for three re- 
lease scenarios and for a representative sample of meteorological 
situations. From two of the scenarios the acute phase after an ac- 
cident were simulated and from one the long time consequences. 
The most significant parameters were identified. The outer limits of 
the calculated uncertainty distributions are large and will grow to 
several order of magnitudes for the low probability consequences. 
The uncertainty in the expectation values are typical a factor 2-5 (1 
Sigma). The variation in the model responses due to the variation 
of the weather parameters is fairly equal to the parameter uncer- 
tainty induced variation. The most important parameters showed 
out to be different for each pathway of exposure, which could be 
expected. However, the overall most important parameters are the 
wet deposition coefficient and the shielding factors. A general dis- 
cussion of the usefulness of uncertainty analysis in consequence 
analysis is also given. (au). 


25088 


(STUDSVIK-NS-89-18) The measurement of power 
reactor stack releases under accident conditions. Stroem, L. 
Studsvik Nuclear, Nykoeping (Sweden). 12 Apr 1989. 40p. Order 
Number DE91638843. Source: OSTI; NTIS (US Sales Only); INIS. 
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The performance of a typical Swedish monitor for ventilation 
stack radioactivity releases is examined critically with respect to ac- 
cident generated radioactive particles. The conditions in the stack, 
particle character, and the monitor design are considered. A large 
LOCA outside the containment leads to high relative humidity, and 
high temperature, or mist in the stack. A small external LOCA re- 
sults in a moderate increase in temperature and humidity, and 
condensing conditions only with reduced ventilation. Particle size 
and stickiness are estimated for different types of accident. A parti- 
cle is sticky if it adheres after contact with a solid, smooth, dry, and 
clean surface. The monitor performance is concluded to be poor 
for large, sticky particles, like mist droplets. Dense aerosols, like 
fire smoke, will plug the sampling filter. Non-sticky particles are 
generally sampled with acceptable accuracy. (au). 
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Refer also to citation(s) 22467, 22473, 22499, 22500, 22501, 
22502, 23363, 23407, 23431, 23443, 23457, 23657, 24209, 24303, 
24644, 24679, 25064, 25241 


25089 (ANL/CP-73475) Radiation-induced amorphization 
of intermetallic compounds: A molecular-dynamics study of 
CuTi and Cu,Tiz. Lam, N.Q. (Argonne National Lab., IL (USA)); 
Okamoto, P.R.; Sabochick, M.J. Argonne National Lab., IL (USA). 
Jun 1991. 17p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-9105172-2: International 
Energy Agency (IEA) workshop on the use of molecular dynamics 
in modeling radiation effects and other non-equilibrium phenomena, 
La Jolla, CA (USA), 6-8 May 1991). Order Number DE91015110. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the present paper, important results of our recent computer 
simulation of radiation-induced amorphization in the ordered com- 
pounds CuTi and Cu,Tig are summarized. The energetic, structural, 
thermodynamic and mechanical responses of these intermetallics 
during chemical disordering, point-defect production and heating 
were simulated, using molecular dynamics and embedded-atom 
potentials. From the atomistic details obtained, the critical role of 
radiation-induced structural disorder in driving the crystalline-to- 
amorphous phase transformation is discussed. 25 refs., 4 figs. 


25090 (BNL-46281) Resonant x-ray magnetic scattering in 
holmium. Gibbs, D. Brookhaven National Lab., Upton, NY (United 
States). [1991]. 25p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-910903-—4: Inter- 
national conference on magnetism, Edinburgh (UK), 1-7 Sep 1991). 
Order Number DE91015190. Source: OSTI; NTIS; INIS; GPO Dep. 

We review the results of resonant x-ray magnetic scattering ex- 
periments on the rare earth metal holmium. When the incident 
incident x-ray energy is tuned near the Ly, absorption edge, large 
resonant enhancements of the magnetic scattering and resonant 
integer harmonics are observed. These results are analyzed within 
the theory of x-ray resonance exchange scattering assuming elec- 
tric dipole (2p — 5d) and quadrupole (2p — 4f) transitions among 
atomic orbitals. 30 refs., 5 figs. 


25091 (BNL-46293) Chaos in the lowest Landau level. 
Emery, V.J. Brookhaven National Lab., Upton, NY (USA). [1991]. 
12p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9105151-7: Physical phenomena at 
high magnetic fields, Tallahassee, FL (USA), 15-18 May 1991). Or- 
der Number DE91014800. Source: OSTI; NTIS; INIS; GPO Dep. 

The problem of a few electrons in the lowest Landau level is dis- 
cussed. Low-lying states of the three-and four-electron problems 
are constructed. In the classical limit, the three-body problem is in- 
tegrable but there is numerical evidence of chaotic motion in the 
four-body problem. Consequences of classical chaos for the statis- 
tics of energy levels are described and the possibility of carrying 
out relevant experiments in semiconductor heterostructures is dis- 
cussed. 9 refs. 


25092 (CONF-910406-23) Direct imaging of ordering in 
SiGe alloys, ultrathin superlattices, and buried Ge layers. Jes- 
son, D.E. (Oak Ridge National Lab., TN (USA)); Pennycook, S.J.; 
Baribeau, J.M. Oak Ridge National Lab., TN (USA). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 





AC05-840R21400. From Spring meeting of the Materials Research 
Society (MRS); Anaheim, CA (USA); 29 Apr - 3 may 1991. Order 
Number DE91014580. Source: OSTI; NTIS; GPO Dep. 

We review recent Z-contrast imaging studies of Si-Ge ultrathin 
superlattices, alloys, and buried Ge layers. It is found that when- 
ever Si is deposited onto a Ge (2 x 1) surface, Ge is pumped into 
the growing Si layer, and this is accompanied by interfacial order- 
ing. This is explained by a novel Ge atom pump mechanism which 
occurs during MBE growth. Codeposition and alloy growth results 
in long range (111) ordering as a consequence of lateral segrega- 
tion during nonequilibrium growth. 18 refs., 4 figs. 


25093 (CONF-9104192-7) Desorption of large organic 
molecules by laser-induced plasmon excitation. Lee, |. (Oak 
Ridge National Lab., TN (USA)); Calicott, T.A.; Arakawa, E.T. Oak 
Ridge National Lab., TN (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
HASRD workshop on laser ablation: mechanisms and application; 
Oak Ridge, TN (USA); 810 Apr 1991. Order Number 
DE91013415. Source: OSTI; NTIS; INIS; GPO Dep. 

Ejection of large organic molecules from surfaces by laser- 
induced electronic-excited desorption has attracted considerable 
interest in recent years. In addition to the importance of this effect 
for fundamental investigations of the ejection process, this desorp- 
tion technique has been applied to the study of large, fragile 
molecules by mass spectrometry. In this paper, we present a new 
method to induce electronic excitation on the metal surface for the 
desorption of large organic molecules. 3 refs., 3 figs. 


25094 (CONF-9104192—8) Evaporation as a diagnostic test 
for hydrodynamic cooling of laser-ablated clusters. Klots, C.E. 
Oak Ridge National Lab., TN (USA). [1991]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From HASRD workshop on laser ablation: mechanisms and appli- 
cation; Oak Ridge, TN (USA); 8-10 Apr 1991. Order Number 
DE91013416. Source: OSTI; NTIS; INIS; GPO Dep. 

The properties of materials laser-ablated from a surface are of 
considerable interest. The interrogation of these properties in- 
evitably occurs at a point some distance from the surface. One 
might then ask what processes have occurred in the intervening 
path length. Immediately, for example, one wonders whether the 
material was released as such from the surface or was formed as 
a result of collisions at a distant point. Similarly, one might ask if 
an observed “temperature” of the materials is characteristic of the 
ablation process of of subsequent events. We will indicate here 
how measurements of metastable evaporation rates can provide 
clues which are pertinent to these questions. 7 refs. 


25095 (CONF-9104192-10) Chemical characterization of 
microparticles by laser ablation in an ion trap mass spectrom- 
eter. Dale, J.M.; Whitten, W.B.; Ramsey, J.M. Oak Ridge National 
Lab., TN (USA). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From HASRD work- 
shop on laser ablation: mechanisms and application; Oak Ridge, 
TN (USA); 8-10 Apr 1991. Order Number DE91014258. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We are developing a new technique for the chemical characteri- 
zation of microparticles based upon the use of electrodynamic 
traps. The electrodynamic trap has achieved widespread use in the 
mass spectrometry community in the form of the ion trap mass 
spectrometer or quadrupole ion trap. Small macroscopic particles 
can be confined or levitated within the electrode structure of a 
three-dimensional quadrupole electrodynamic trap in the same way 
as fundamental charges or molecular ions by using a combination 
of ac and de potentials. Our concept is to use the same electrode 
structure to perform both microparticle levitation and ion trapping/ 
mass analysis. The microparticle will first be trapped and spatially 
stabilized within the trap for characterization by optical probes, i.e., 
absorption, fluorescence, or Raman spectroscopy. After the particle 
has been optically characterized, it is further characterized using 
mass spectrometry. lons are generated from the particle surface 
using laser ablation or desorption. The characteristics of the ap- 
plied voltages are changed to trap the ions formed by the laser 
with the ions subsequently mass analyzed. The work described in 
this paper focuses on the ability to perform laser desorption experi- 
ments on microparticles contained within the ion trap. 
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25096 (DOE/ER/13441-T1) Interactions of molecules with 
surfaces: Final report, 1 August 1986-30 April 1991. Greene, 
E.F. Brown Univ., Providence, RI (USA). Apr 1991. 7p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
85ER13441. (COO-4974-13). Order Number DE91014498. 
Source: OSTI; NTIS; GPO Dep. 

The work supported has been concerned with three aspects of 
the dynamics of the interactions of molecules with surfaces. These 
are: the ionization of atoms and molecules at surfaces studies over 
a range of surface temperatures and kinetic energies of the 
molecules; the diffraction of He atoms from surfaces undergoing 
phase transitions at elevated temperatures; and the efficiency with 
which molecules transfer energy to surfaces studied by measuring 
the temperature rises produced at the surfaces. 


25097 (DOE/ER/13632—4) Molecular dynamics studies of 
aromatic hydrocarbon liquids: Final report, September 1986— 
February 1990. McLaughlin, E.; Gupta, S. Louisiana State Univ., 
Baton Rouge, LA (USA). Dept. of Chemical Engineering. Jan 1990. 
12p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-86ER13632. Order Number DE91013480. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This project mainly involves a molecular dynamics and Monte 
Carlo study of the effect of molecular shape on thermophysical 
properties of bulk fluids with an emphasis on the aromatic hydro- 
carbon liquids. In this regard we have studied the modeling, 
simulation methodologies, and predictive and correlating methods 
for thermodynamic properties of fluids of nonspherical molecules. 
In connection with modeling we have studied the use of anisotropic 
site-site potentials, through a modification of the Gay-Berne Gauss- 
ian overlap potential, to successfully mode! the aromatic rings after 
adding the necessary electrostatic moments. We have also shown 
these interaction sites should be located at the geometric centers 
of the chemical groups. In connection with predictive methods, we 
have shown two perturbation type theories to work well for fluids 
modeled using one-center anisotropic potentials and the possibility 
exists for extending these to anisotropic site-site models. In con- 
nection with correlation methods, we have studied, through 
simulations, the effect of molecular shape on the attraction term in 
the generalized van der Waals equation of state for fluids of non- 
spherical molecules and proposed a possible form which is to be 
studied further. We have successfully studied the vector and paral- 
lel processing aspects of molecular simulations for fluids of 
nonspherical molecules. 


25098 (DOE/ER/14090-2) Pulse propagation in inhomoge- 
neous optical fibers: Progress report, ber 15, 
1990-September 14, 1991. Menyuk, C.R. Maryland Univ., Balti- 
more, MD (USA). Dept. of Electrical Engineering. 13 Jun 1991. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-89ER14090. Order Number DE91014356. Source: OST]; 
NTIS; GPO Dep. 

This year, like last, we have participated in several of the most 
exciting advances in photonics technology. The investment that we 
have made in developing codes to study solid state devices has 
reached fruition with several publications submitted or in progress. 
Our work on solid state device simulations has focused on two 
problems, both of which have been posed to us by our experimen- 
tal collaborators at University of Maryland, Baltimore County. The 
first is to determine the influence which geometric effects have on 
propagation in GaAs/AlGaAs ridge waveguides with a quantum 
well layer. During the past year, our work on optical fiber switching 
has been extraordinarily fruitful, leading to six joint publications 
with scientists at AT&T Bell Laboratories and numerous conference 
presentations. Our work on randomly birefringence in optical com- 
munication fibers has borne significant fruit this year. Dr. Wai and 
his collaborators have written two papers which describe the evoiu- 
tion of solitons in optical fibers. 21 refs. 


25099 (DOE/ER/45200-7) Inelastic scattering in condensed 
matter with high intensity moessbauer radiation: Progress re- 
port, December 1, 1991-November 30, 1994. Yelon, W.B.; 
Schupp, G. Missouri Univ., Columbia, MO (USA). Research Reac- 
tor Facility. May 1991. 24p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-85ER45200. Order Number 
DE91014384. Source: OSTI; NTIS; INIS; GPO Dep. 
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We give a progress report for the work which has been carried 
out in the last three years with DOE support. A facility for high- 
intensity Moessbauer scattering is not fully operational at the 
University of Missouri Research Reactor (MURR) as well as a facil- 
ity at Purdue, using special isotopes produced at MURR. High 
precision, fundamental Moessbauer effect studies have been car- 
ried out using Bragg scattering filters to suppress unwanted 
radiation. These have led to a Fourier transform method for de- 
scribing Moessbauer effect (ME) lineshape and a direct method of 
fitting ME data to the convolution integral. These methods allow 
complete correction for source resonance self absorption and the 
accurate representation of interference effects that add an asym- 
metric component to the ME lines. We have begun applying these 
techniques to attenuated ME sources whose central peak has 
been attenuated by stationary resonant absorbers, to make a novel 
independent determination of interference parameters and line- 
shape behavior in the resonance asymptotic region. This analysis 
is important to both fundamental ME studies and to scattering stud- 
ies for which a deconvolution is essential for extracting the correct 
recoilless fractions and interference parameters. A number of scat- 
tering studies have been successfully carried out including a study 
of the thermal diffuse scattering in Si, which led to an analysis of 
the resolution function for gamma-ray scattering. Also studied was 
the anharmonic motion in Na metal and the charge density wave 
satellite reflection Debye-Waller factor in TaS2, which indicate pha- 
son rather than phonon behavior. Using a specially constructed 
sample cell which enables us to vary temperatures from —10 C to 
110 C, we have begun quasielastic diffusion studies in viscous 
liquids and current results are summarized. Included are the tem- 
perature and Q dependence of the scattering in pentadecane and 
diffusion in glycerol. 


25100 (DOE/ER/45233-6) Studies of ultrathin magnetic 
films and particie-surtace interactions with spin-sensitive elec 
tron spectroscopies: Progress report, 1 November 1990-31 
October 1991. Walters, G.K.; Dunning, F.B. Rice Univ., Houston, 
TX (USA). Jun 1991. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO05-86ER45233. Order Number 
DE91014919. Source: OSTI; NTIS; INIS; GPO Dep. 

Research during the current grant year has focused on: Investi- 
gation of probing depth in electron scattering from epitaxially grown 
paramagnetic films by means of Spin-Polarized Electron Energy 
Loss Spectroscopy; and studies of the dynamics of metastable 
He(2°S) deexcitation at surfaces utilizing Spin-Polarized Metastable 
Deexcitation Spectroscopy . This report discussed this research. 


25101 (DOE/ER/45373-3) Single-electron charging effects: 
Technical progress report. Ruggiero, S.T. Notre Dame Univ., IN 
(USA). Dept. of Physics. [1991]. 6p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-88ER45373. Order Number 
DE91013857. Source: OSTI; NTIS; INIS; GPO Dep. 

The status of our project on single-electron tunneling is, again, 
excellent. As outlined in our original proposal, a key goal in the de- 
velopment of this project was the demonstration and exploration of 
the microwave properties of single-electron system. As discussed 
in this paper such work has to data been carried out. Also as dis- 
cussed in our previous progress report, the next step in the 
experimental evolution of the project will be to use lithographically- 
defined small dots as capacitors as outlined in our proposal. At this 
point we have made such microdotsdots as will be discussed. We 
have also continued our work with metal droplets to form single- 
electron tunnel systems. 


25102 (DOE/ER/45402-2) High pressure optical studies of 
semiconductors and heterostructures: Progress report, 
September 1, 1990—August 31, 1991. Chandrasekhar, H.R. Mis- 
souri Univ., Columbia, MO (USA). Dept. of Physics and Astronomy. 
Apr 1991. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-89ER45402. Order Number DE91014382. 
Source: OSTI; NTIS; GPO Dep. 

This report discusses: strained layer heterostructures; the diluted 
magnetic semiconductors; pressure-induced fano resonance of ex- 
citons in semiconductors; a new pressure activated deep trap in 
lll-V semiconductors. (LSP) 


376 ERA Vol. 16, No. 9 


25103 (IAE-4929-1) Circularly polarized radiation in low- 
energy electron axial channeling. Beloshitskij, V.V.; Bobrov, A.A. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 11p. (In 
Russian). Order Number DE91634271. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method for obtaining circularly polarized radiation of low (5-100 
MeV) energy electrons in axial channeling in the twin crystal and 
its theoretical substantiation are presented. 8 refs.; 4 figs. 


25104 (IAE-4972-9) Autonomous cells of pressure for 
studying neutrons inelastic scattering in a matter. Sukhoparov, 
V.A.; Telepnev, A.S.; Ivanov, A.S.; Chernyshov, A.A. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 5p. (In Russian). Order 
Number DE91636393. Source: OSTI; NTIS (US Sales Only); INIS. 

Two versions of the fixed high-pressure cylinder-piston type cell 
of large volume are presented, which are intended for investigation 
of the dynamical properties of the substance by the neutron 
inelastic scattering method. The preliminary results of photon mea- 
surements in the LazCuQ, single crystal are presented. 11 refs.; 2 
figs. 


25105 (IC—90/400) The effect of impurities on the soliton 
excitations of one-dimensional ferromagnetic chains. Zhu Nin- 
jia (International Centre for Theoretical Physics, Trieste (Italy)); 
Cao Shu. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1990. 7p. Order Number DE91634184. Source: OSTI; 
NTIS (US Sales Oniy); INIS. 

A soliton excitation theory in one-dimensional (1-D) ferromag- 
netic chain with impurities has been assessed using the V.I. 
Karpman's perturbation theory on the basis of the soliton theory in 
a pure 1-D ferromagnetic chain discussed by D.I. Pushkarov, and 
the favourable condition of the existence of the moving single soli- 
tons in the new ferromagnetic chain system has also been found. 
(author). 7 refs, 2 figs. 


25106 (IC—90/410) Melting in trivalent metal chlorides. 
Saboungi, M.L. (Argonne National Lab., IL (USA)); Price, D.L.; 
Scamehorn, C.; Tosi, M.P. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1990. 15p. Order Number 
DE91634198. Source: OSTI; NTIS (US Sales Only); INIS. 

We report a neutron diffraction study of the liquid structure of 
YClg and combine the structural data with macroscopic melting and 
transport data to contrast the behaviour of this molten sal with 
those of SrCilz, ZnClo and AlClg as prototypes of different melting 
mechanisms for ionic materials. A novel melting mechanism for 
trivalent metal chlorides, leading to a loose disordered network of 
edge-sharing octahedral units in the liquid phase, is thereby estab- 
lished. The various melting behaviours are related to bonding 
character with the help of Pettifor's phenomenological chemical 
scale. (author). 25 refs, 4 figs, 3 tabs. 


25107 (IC—90/420) Ultrathin quantum wells of HgTe in 
CdTe: Interface states. Camacho, A. (international Centre for 
Theoretical Physics, Trieste (Italy)); Quiroga, L.; Rodriguez, F.J. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 
19p. Order Number DE91634185. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We present an exact calculation of the electronic structure of 
systems composed by a small number of HgTe layers into CdTe. 
Layer Green Functions are calculated from which interface state 
energies and density of states are obtained. We employ a realistic 
tight-binding method. Special attention is drawn to the anisotropic 
dispersion relation through the entire two-dimensional Brillouin 
zone for a monolayer of HgTe. Interface states depend sensitively 
on the valence-band-offset. A comparison is made with the single 
heterojunction case showing that the coupling between interfaces 
in the quantum well plays a minor role in determining the main fea- 
tures of such cases. (author). 15 rets, 5 figs. 


25108 (IC—90/433) The Mo/Ta (100) interface. Quintanar, C. 
(Universidad Nacional Autonoma de Mexico, Mexico City (Mexico). 
Inst. de Fisica); Baquero, R.; Velasco, V.R.; Garcia-Moliner, F. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 





8p. Order Number DE91634186. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We have calculated the interface local density of states (ILDOS) 
formed by the transition metals Mo/Ta using a tight-binding Slater- 
Koster description and the Green Function matching method 
together with quickly converging algorithms to compute the transfer 
matrices. We obtain the surface LDOS as a byproduct. Our result 
is a useful tool to analyze experimental results and to check mod- 
els as a function of the value of the tight-binding parameters either 
of the bulk or at the interface itself. We consider the (100) direc- 
tion. We compare the interface to the bulk and to the surface and 
comment on some recently found experimental results for this in- 
tertace. (author). 17 refs, 2 figs. 


25109 (IC-90/446) On thermal stability in incompressible 
slip flow. Bestman, A.R. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 6p. Order Number DE91634187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper considers the classical problem of the stability of a 
layer of fluid heated from below, but in the case when the density 
is low and there is slip flow at the bounding walls. The eigenvalue 
problem which ensures is tackled by taking cognisance of the or- 
thogonality of Bessel function of the first kind. It is observed that 
the Rayleigh number for the onset of instability, for the case of 
marginal stability, is increased by gas rarefication. (author). 2 refs. 


25110 (IC-90/457) Interacting-fermion approximation in the 
two-dimensional ANNNI medel. Grynberg, M.D. (international 
Centre for Theoretical Physics, Trieste (Italy)); Ceva, H. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 12p. 
Order Number DE91634188. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We investigate the effect of including domain-walls interactions in 
the two-dimensional axial next-nearest-neighbor Ising or ANNNI 
model. At low temperatures this problem is reduced to a one- 
dimensional system of interacting fermions which can be treated 
exactly. It is found that the critical boundaries of the low- 
temperature phases are in good agreement with those obtained 
using a free-fermion approximation. In contrast with the monotonic 
behavior derived from the free-fermion approach, the wall density 
or wave number displays reentrant phenomena when the ratio of 
the next-nearest-neighbor and nearest-neighbor interactions is 
greater than one-half. (author). 17 refs, 2 figs. 


25111 (1C-90/459) Phonon dispersion curves in high tem- 
perature solids from liquid structure factors. Ferconi, M.; Tosi, 
M.P. International Centre for Theoretical Physics, Trieste (italy). 
Dec 1990. 10p. Order Number DE91634189. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The density functional method is used to relate the phonon dis- 
persion curves in a crystal near melting to the structure factor of its 
liquid near freezing. An illustration is given for potassium, by evalu- 
ation of the dispersion curves for all polarizations along several 
symmetry directions in the Brillouin zone from measured liquid 
structure factors and comparison with neutron inelastic scattering 
data. The elastic limit in a monatomic crystal and the plasma 
frequency limit in the classical Wigner crystal are also briefly dis- 
cussed. (author). 16 refs, 1 fig. 


25112 (INIS-BR-2410) Introduction to crystal structure de- 
termination methods using x-ray diffraction: application to 
some rare earth complexes. Oliveira, M.A. de. Sao Paulo Univ., 
Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1986 178p. (In 
Portuguese). Order Number DE91634199. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This work is composed by a theoretical introduction studying 
crystal concept, interaction between X-ray and crystal medium, and 
methods for determining small molecular structures applied in 
solution of crystal structures of praseodymium, neodymium and eu- 
ropium complexes with perrhenate and trans - 1,4 - dithiane - 1,4 - 
dioxide, (TDTD), which general formula is [ Ln (H sub(2) O) sub(4) 
(eta-TDTD) (eta’Re O sub(4)) (u-eta sup(2)-TDTD)}] sub(n) (Re O 
sub(4)) sub(2n). nTDTD, where, Ln = Eu, Pr, Nd and methyl-2,6- 
anhydrous-3-azido-4-0-benzoyl-3-deoxy-a-D-iodo pyranoside. The 
structure of C sub(14) H sub(15) N sub(3) O sub(5) organic com- 
plex was determined using direct methods. (M.C.K.). 
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25113 (INIS-BR-2426) Influence of lattice defects on criti- 
cality of Potts ferromagnet. Souza Costa, U.M. de. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1985 189p. (In Portuguese). Order Number DE91634200. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The critical properties of the q-state Potts ferromagnet and the 
anisotropic Heisenberg model on hypercubic lattices (d = 2,3); em- 
phasis is given to the free surface and the interface effects, the 
Real Space Renormalization Group approach. The criticality of the 
quenched bond-mixed q-state Potts ferromagnet on square lattice 
is discussed. It is shown that, the crossover from the pure fixed 
point to the random one occurs, while q increases, through a pitch- 
fork bifurcation; the relation-ship with the Harris criterion is 
analyzed. High precision numerical values for the critical tempera- 
tures corresponding to arbitrary concentrations of the coupling 
constants J sub(1) and J sub(2), and arbitrary ratios J sub(1)/J 
sub(2) are presented.(author). 


25114 (INIS-BR-2427) Studies of a nitroxide radical by 
EPR in monocrystal: interaction of protons and electronic re- 
laxation. Alonso, A. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. 
de Fisica e Quimica. 1986 182p. (In Portuguese). Order Number 
DE91634201. Source: OSTI; NTIS (US Sales Only); INIS. 

The ESR spectra of a nitroxide radical, 4-hydroxi-2,2,6,6- 
tetramethylpiperidine-1-oxyl (TANOL Il), introduced as impurity in a 
diamagnetic host, 4-hydroxi-2,6,6-tetramethylpiperedine (I), were 
investigated. The use of deuterated radical, 4-hydroxi-2,2,6,6 
tetramethylpiperidine-d sub(17) -1, oxyl (PD-TANOL, Ill) improved 
the resolution of ESR spectra for most of orientations of magnetic 
field. The proton interqactions in the neighbourhood of magnetic 
group N-O were studied and superpyresfine tensors for two 
strongly coupled protons were determined. In order to study the in- 
fluence of protons on electronic relaxation of radicals, the 
relaxation times T sub(1) and T sub(2) were estimated in the tem- 
perature range-160 sup(0)C - 25 sup(0)C for several orientations, 
and comparing data for protonated and deuterated radicals || and 
Ill, using the continuous wave saturation method. (author). 


25115 (INIS-BR-2428) Study on non-universal critical be- 
haviour in Ising model with defects. Guimaraes, L.G. Sao Paulo 
Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1986 64p. 
(In Portuguese). Order Number DE91634202. Source: OSTI; NTIS 
(US Sales Only); INIS. 

One-dimensional quantum analogous of two-dimensional Ising 
models with line and step type linear defects are studied. The phe- 
nomenological renormalization group was approached using 
conformal invariance for relating critical exponent N sup(*) sub(H). 
Aiming to obtain the Hamiltonian diagonal, Lanczos tridiagonal 
method was used. (H.C.K.). 


25116 (INIS-BR-2430) Phase transformations of pyrophyl- 
lite clay mineral after heat treatment. Salvadori, M.C. Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. 1988 122p. (in Portuguese). Or- 
der Number DE91634203. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The termal transformation of the Pyrophyllite clay mineral, given 
by the equations: AL sub(2) O sub(3).4SiO sub(2).H sub(2) O -> 
Al sub(2) O sub(3).4SiO sub(2) + H sub(2) O Pyrophyllite Anhy- 
dride Water vapour. 3 (Al sub(2) O sub(3).4SiO sub(2)) -> 3 Al 
sub(2) O sub(3). 2SiO sub(2) + 10 (SiO sub(2)) Pyrophyllite Anhy- 
dride Mullite Cristobalite, were studied by Transmission Electron 
Microscopy (TEM) associated to Selected Area Electron Diffraction 
(SAD), applied to a very pure sample, colected at Diamantina, 
M.G. Some other tgechniques were also used, as X-ray Diffraction 
(XRD), Differential Thermal Analysis (DTA) and Thermogravimetric 
Analysis (TGA), applied to other different Pyrophyllite samples. A 
thermodynamical theoretical study was undertaken to estimate the 
values for the entropyu of formation, enthalpy and molar thermal 
capacity for the Pyrophyllite Anhydride. (author). 


25117 (INIS-BR-2432) Measurements of quadrupolar inter- 
action by perturbed angular correltion method on intercalated 
2H-TaS sub(2). Saitovitch, H. Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1979 147p. (In Por- 
tuguese). Order Number DE91634204. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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This work is based on our quadrupolar interaction (QI) measure- 
ments on intercalated 2H-TaS sub(2) coumponds. As intercalating 
elements we used the alcalines - Li, Na. K, Cs -as well as the NH 
sub(3) (ammonia) and C sub(6) H sub(5) N (pyridine) molecules. 
The (Ql) measurements were performed via the differential per- 
turbed angular correlation (DPAC) technique, using Ta sup(181) as 
the probe isotope, on the hydrated and anhidrous phases of the 
intercalated systems. Our results happened to be in better agree- 
ment with the ionic model, one of the accepted models used to 
describe the intercalation process, as well as the transfered 
charges quantities and its distribution in the intercalated systems. 
And by its side the measured quantities, quadrupole interaction fre- 
quencies (QIF) and their distributions 6, contributed to support and 
to improve the ionic model. A strong charge dynamics between the 
2H-TaS sub(2) sandwiches was observed and a relation between 
the (QIF) changes and amount of transfered charge (e sup(-)/Ta) 
was established. The attempt to specify the numerical contributions 
to the (Ql) changes arriving from the different components of the 
2H-TaS sub(2) intercalated systems put in evidence the probable 
orbitals involved in the systems bonds. Finally the kinetics of the 
intercalation process to form the 2H-TaS sub(2) (Li) sub(x) system 
was followed continuously by the (DPAC) measurements. (author). 


25118 (INIS-BR-2439) Determination of crystal structures 
by x-ray diffraction: applications to a lanthanide complex and 
a natural organic compound. Miranda, J.M. de. Sao Paulo Univ., 
Sao Carlos, SP (Brazil). inst. de Fisica e Quimica. 1986 180p. (in 
Portuguese). Order Number DE91634205. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The study fir determining crystal structures of the Ho (ReO 
sub(4)) sub(3) 4 TDTD 3 H sub(2) O compiex and the natural or- 
ganic compound C sub(14) H sub(16) O sub(6) by X-ray diffraction 
are presented. The experimental equipments are described in de- 
tails. (M.C.K.). 


25119 (INIS-BR-2442) Proton and O sup(2-) ion diffusion 
studied by +-7 angular correlation and by impedance spec- 
troscopy. Oliveira Damasceno, O. de. Minas Gerais Univ., Belo 
Horizonte, MG (Brazil). Dept. de Fisica. 1988 167p. (in Por- 
tuguese). Order Number DE91634206. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The interaction of sup(181) Ta quadrupole momentum with elec- 
tric field gradient was measured by perturbed angular correlation 
spectroscopy in polycrystalline samples of hafnium hydride and 
hafnium oxide. The measurements were done as function of the 
temperature, in cubic and tetragonal phases of hafnium hydride. In 
the cubic phase, spin relaxation effects related to proton diffusion 
with activation energy of 0.43 +- 0.05eV were observed, and in the 
tetragonal phase, the interaction was purely static. The hafnium ox- 
ide was studied in cubic phase stabilized by addition of calcium 
oxide or magnesium oxide. Relaxation effects probably due to O 
sup(2-) ion diffusion were verified. The protonic conduction in K H 
sub(2) PO sub(4) was studied by impedance spectroscopy, in pel- 
lets prepared by melting or powder compression using silver and 
platinum electrodes. In the case of silver electrodes, in the low fre- 
quency region, the impedance spectrum tends to a 45 sup(0) 
typical line of the diffusion process. It was attributed to hydrogen 
injection in the electrode. Heating k H sub(2) PO sub(4) at about 
230 sup(0)C modifies significantly the electric properties. Two 
relaxation annealing reduced conductivities to constant values in- 
dependently of preparation method. (author). 


25120 (INIS-BR-2452) Plotter of pole figure using data 
from x-ray diffraction. Lima, A.F. Minas Gerais Univ., Belo Hori- 
zonte, MG (Brazil). 1990 77p. (in Portuguese). Order Number 
DE91634207. Source: OSTI; NTIS (US Sales Only); INIS. 

Any polycrystalline aggregate normally has a preferred crystallo- 
graphic orientation, or texture which depends on its thermal and or 
mechanical history. Preferred orientation is best described by 
means of a pole figure. A pole figure is a stereographic projection 
which shows the variation in pole density with pole orientation, for 
a selected set of crystal planes. In this work, computer programs 
was developed to plot pole figures. The corrected intensities are 
calculated and directly transmitted to the plotter. The different 
intensities levels are represented by different colors in the pole fig- 
ure. (author). 
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25121 (INIS-BR-2609) Proceedings of the 2. Meeting on 
Nuclear Magnetic Resonance Users. Grupo de Usuarios de 
Ressonancia Magnetica Nuclear, Rio de Janeiro, RJ (Brazil). 1989 
204p. (In Portuguese). (CONF-8905382—: Meeting of nuclear mag- 
netic resonance users, Angra dos Reis (Brazil), 9 May 1989). Order 
Number DE91636307. Source: OSTI; NTIS (US Sales Only); INIS. 

The determination of electronic and molecular structures of com- 
pounds using NMR techniques are presented. The installations, 
maintenance and operation of NMR spectrometers are also de- 
scribed. (M.C.K.). 


25122 (INIS-SU-264) Proceedings of 19. All-union conter- 
ence on physics of charged particles and _ crystals 
interactions. Khodyrev, V.A. (ed.). AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel'skij 
Inst. Yadernoj Fiziki. 1990 180p. (In Russian). (CONF-8905275-: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers are indexed. (LW) 


25123 (INIS-SU-264, pp. 9-12) Dechanneling. Theory and 
experiment. Ryabov, V.A. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij inst. 
Yadernoj Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 19. 
All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Analysis of works, devoted to axial and planar dechanneling is 
presented. Comparison of theoretic and experimental results is 
given. A conclusion is made that the current state of dechanneling 
theory for MeV V-x ions and ultrarelativistic light particles allows 
one to reproduced the existing experiment results in defectless and 
non-curved crystals with ~1% accuracy using just the classic de- 
scription. Results of classic kinetic dechanneling theory coincide 
with quasiclassic limit of a more consequent quantum theory based 
both on density matrix formalism and in Vigner representation. 15 
refs. 


25124 (INIS-SU-264, pp. 13-15) Channeling of mean energy 
ions and surtace structure investigation. Kirillyuk, A.P.; Molod- 
kin, V.B. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1990. 180p. (In Russian). (CONF-8905275—: 19. All-Union conter- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Mean energy ion channeling is considered. Apossibility of chan- 
neling and continuous potential (CP) propagation (in a modified 
form) to mean energies is demonstrated. Using structural sensitivity 
of a modified CP it is possible to predict the behaviour of this value 
depending on such parameters as temperature, transverse static 
shifts, linked with defects and specific surface effects, distribution of 
atoms of various types in multicomponent system sublattice. 6 refs. 


25125 (INIS-SU-264, pp. 16-18) Study of alpha particles 
channeling angular parameters in silicon high-index channels. 
Zav'yalov, G.1.; Serebro, Yu.D.; Skvortsov, V.V. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (in Russian). 
(CONF-8905275-—: 19. All-Union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Proceedings of 19. All-union conference on physics of 
charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 





Data of investigations into angular parameters of alpha-particles 
channeling in high-index silicon channels are presented. Informa- 
tion is obtained by (111), (110) and (100) line photometering 
method. 1 ref.; 2 figs. 


25126 = (INIS-SU-264, pp. 19-21) Study of “He* channeling 
in crystals and iilms with garnet structure. Evdokimov, |.V.; Bo- 
yarko, E.Yu.; Kryuchkov, Yu.Yu.; Malyutin, V.M. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvenny} Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (In Rus- 
sian). (CONF-8905275-: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of investigation into 4.5 MeV energy “He* ion channeling 
in Gd3GasO,> crystals and epitaxial films of yttrium ferrite garnets 
are presented. Angle values corersponding to the bends on the 
curves obtained, correlate well with critical angles, calculated for 
chains, deforming the axial channel (111) in all samples investi- 
gated. 3 refs.; 2 figs. 


25127 (INIS-SU-264, pp. 28-30) Theoretical description of 
spectra of channeled protons in silicon monocrystal. Bal- 
ashova, L.L.; Kabachnik, N.M.; Trikalinos, Kh.; Shul’ga, V.l. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
180p. (in Russian). (CONF-8905275-: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union confer- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A theoretic calculation of spectra of channeled protons with 60- 
300 keV initial energy, which pass through silicon monocrystal is 
presented. Movement of protons in axial channels is simulated us- 
ing the Monte Carlo method within the framework of crystal 
structural model using the Moller potential. Atom thermal oscilla- 
tions, multiple scattering and proton braking are taken into account 
when simulating. It is assumed that energy losses of proton under 
its interaction with frame electrons and crystal atom external shell 
ones are independent. 8 refs.; 2 figs. 


25128 (INIS-SU-264, pp. 31-33) Antiproton energy loss of 
dependence on impact parameter. Balashova, L.L.; Kabanchik, 
N.M.; Kondrat’ev, V.N. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 19. 
All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OST]; 
NTIS (US Sales Only); INIS. 

Antiproton energy losses and, particularly comparison of depen- 
dence of mean antiproton and energy losses on atoms of a solid 
body are considered. Energy losses on the frame electrons and 
valent ones are calculated separately. Calculation of energy losses 
on the frame electron shells is performed in a semiclassic approxi- 
mation with a_ straight-line trajectory. Local electron density 
approximation is used to calculate energy losses on valent elec- 
trons. 6 rets.; 1 figs. 


25129 (INIS-SU-264, pp. 37-39) Analysis of angular depen- 
dence of helium ion siowing-down in thin films. Chumanova, 
O.V. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1990. 180p. (In Russian). (CONF-8905275—: 19. All-Union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conterence on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The work is devoted to theoretic analysis of fast ion braking in a 
substance, particularly, of mean energy loss dependence on the 
scattering angle AE(@), helium ions in a thin Au film. Calculation of 
He* and He** ion energy loss angular dependence is performed 
using the Monte Carlo method with regard to AE(b) difference for 
these ions and with regard to the beam charge composition 
change in depth. 3 refs.; 3 figs. 


25130 (INIS-SU-264, pp. 40-45) Spin of channeling parti- 
cles in the electric field of bent crystals. Kudryashov, N.A.; 
Petrovskij, S.V.; Samsonov, V.M.; Strikhanov, M.N. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-\ssledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (in Rus- 
sian). (CONF-8905275-—: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 


DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Kinetic equations for the function of relativistic particle beam 
distribution by spin turning angles in bent crystals are derived. Nu- 
meric calculations for £*-hyperon beam with 350 GeV/c pulses in 
silicon bent crystals (BC) are conducted. 8 refs.; 1 fig. 


25131 (INIS-SU-264, pp. 46-48) Nature of angular depen- 
dence of fast electron energy losses in thick monocrystals. 
Dudarev, S.L.; Ryazanov, M.l. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (in Russian). (CONF-8905275—-: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Angular dependences of energy loss spectra under single elec- 
tron dechanneling in thick monocrystals are analyzed using the 
method of quantum kinetic equation for the density spectral matrix. 
It is shown that under conditions considered the whole picture of 
energy loss spectrum angular dependence is determined only by 
an effective distance between the lost inelastic interaction point 
and the crystal outlet boundary. 4 refs. 


25132 (INIS-SU-—264, pp. 49-51) To the theory of additional 
peaks of electron multiple scattering. Khudik, V.!.; Shevchenko, 
M.B. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 
1990. 180p. (in Russian). (CONF-8905275—: 19. All-Union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Electron beam scattering by an ideal half-infinite crystal is con- 
sidered in the pseudopotential approximation for the case of S 
scattering. A precise solution of integral scattering equation is ob- 
tained. 3 refs.; 2 figs. 


25133 (INIS-SU-264, pp. 52-54) Effect of dislocations on 
channeled relativistic electron motion. Kovalev, E.A.; 
Malyshevskij, V.S. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 180p. (in Russian). (CONF-8905275—: 19. All-Union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Motion of electrons with 21 MeV energy is studied by mathe- 
matic simulation method under their channeling along (111) axis of 
crystal, containing dislocations. A case is considered, when chan- 
neling direction is perpendicular to the dislocation line and Burgers 
vector. In this case the electron motion occurs in the field of bent 
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atomic chains. It is shown that electron channeling is instable in re- 
lation to scattering on dislocations. 3 refs.; 2 figs. 


25134 (INIS-SU-264, pp. 54-57) Computerized simulation of 
relativistic nuclei rotation by bent crystal. Krivosheev, O.Eh.; 
Shirokov, A.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yaderno} 
Fiziki. 1990. 180p. (In Russian). (CONF-8905275—: 19. All-Union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Possibility of nucleus beam turn by a bent crystal is investigated 
using the computer simulation of relativistic nucleus trajectories in 
the regime of planar channeling. Simulation is performed according 
to a modified multistring circuit. Scattering process on thermal os- 
cillations of lattice atoms and multiple scattering on target electrons 
and energy losses for ionization are taken into account. 5 refs.; 1 


fig. 


25135 (INIS-SU-264, pp. 58-59) Role of transfer processes 
in oriented acoustic radiation. Denisov, F.P.; Il’in, S.l. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (In Rus- 
sian). (CONF-8905275—: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

The role transfer processes in orientated acoustic radiation is in- 
vestigated within the framework of oriented acoustic radiation 
model and the dynamic one with regard to recoil pulse. The value 
of a pulse, transmitted to the crystal at the moment when exces- 
sive non-equilibrium phonons, caused by the channeling particle, 
leave the crystal, is estimated. 4 refs. 


25136 (INIS-SU-264, pp. 67-69) Effect of bombarding ion 
atomic number on some regularity of ion-electron emission. 
Brusilovskij, B.A.; Degtereva, V.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issiedovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (in Russian). (CONF-8905275—: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Effect of low-indexed crystallographic planes on the shape of 
ion-electron emission coefficient surface is considered. Molybde- 
num monocrystal (100) face is used a target. Bombardment is 
performed by neon and argon ions with 30 keV energy. lon- 
electron emission coefficient dependences on the azimuth angle of 
target turn under the fixed values of ion incidence angle to the tar- 
get are measured. It is shown that an increase of the atomic 
number of primary ions the surface anisotropy of the reduced coef- 
ficient of ion-electron emission grow. 1 ref.; 2 figs. 


25137 (INIS-SU-264, pp. 77-79) Spectral-angular distribu- 
tion of relativistic electron radiation in thick crystals. Lapin, 
N.I.; Kesilov, V.I.; Nasonov, N.N.; Fomin, S.P.; Shul’ga, N.F. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1990. 
180p. (In Russian). (CONF-8905275-: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union confter- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Spectral-angular distribution of relativistic electron radiation in 
thick crystals in case of oriented and disoriented crystals is in- 
vestigated. Calculations of spectral-angular distributions of 
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gamma-quanta. as one of the most sensitive characteristics in rela- 
tion to the radiation generation mechanism, are performed. Angular 
distributions of 10-20 MeV energy gamma-quanta, emitted by elec- 
trons with E-1.2 GeV under the incidence along (111)axis to silicon 
crystals with 10 mm, 0.92 mm, 0.46 mm thickness, are presented. 
5 refs.; 1 fig. 


25138 (INIS-SU-264, pp. 80-82) Characteristics of differen- 
tial output of gamma quanta irradiated by electrons in crystals 
of different thickness. Antipenko, A.P.; Blazhevich, S.V.; Bochek, 
G.L.; Kulibabe, V.1.; Maslov, N.I.; Shremenko, B.l. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (In Rus- 
sian). (CONF-8905275-: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Spectral-angular density of radiation for the oriented (axis (111)) 
and disoriented silicon monocrystals in the thickness interval of 
crystals, differering 7.10° times (0.01-70 mm), is investigated under 
similar experimental conditions. Measurements are performed us- 
ing the method of residual (induced) activity in copper samples as 
a result of Cu®(-+,n) Cu® reaction. The data obtained show that 
under 1200 MeV energy electron interaction with oriented + radia- 
tion preserves 20-15 time excess of radiation level from amorphous 
target of equivalent thickness up to the thickness of crystals, equal 
to 1/3 of the radiation length (80 mm). 4 refs.; 2 figs. 


25139 (INIS-SU-264, pp. 83-84) Measurement of parametric 
gamma radiation polarization. Adishchev, Yu.N.; Verzilov, V.A.; 
Potylitsyn, A.P.; Uglov, S.P. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel'skij 
Inst. Yadernoj Fiziki. 1990. 180p. (In Russian). (CONF-8905275—: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The work is devoted to investigation into parametric gamma radi- 
ation (PGR), generated in a 2 mm thickness diamond monocrystal. 
Scattering orientation dependences (SOD) of PGR quanta on a 
polyethylene target to the 2/2 polar angle and 0,7/4-1/4, 2/2 az- 
imuthal angles indicated, beginning with radiation plane, are 
measured. The SOD behaviuor character obtained confirms the 
similarity of PGR and Vavilov-Cherenkov optical radiation polariza- 
tion properties. 2 refs.; 1 fig. 


25140 (INIS-SU-264, pp. 85-86) Experimental study of elec- 
tron radiation angular distribution during axial channeling in 
silicon crystal. Andreyashkin, M.Yu.; Vorob’ev, S.A.; Zabaev, 
V.N.; Kashirin, A.P.; Naumenko, G.A.; Potylitsyn, A.P.; Tarasov, 
V.M. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR); Moskovskij Gosudarstvenny| Univ., 
Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1990. 180p. (In Russian). (CONF-8905275—: 19. All-Union conter- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Angular distributions of -y-radiation depending on +-quantum en- 
ergy are investigated. When conducting measurements, the energy 
and angle of escape from crystal target are recorded for each 
--quantum. The electron energy makes up E9=900 MeV. The an- 
gular electron beam devergence Up=10-* rad. Silicon crystal 
oriented by (100) axis is used as a target. The crystal thickness 
t=0.37 mm. 2 refs.; 2 figs. 


25141 (INIS-SU-264, pp. 90-92) Coherent excitation of rela- 
tivistic nuclei: theory and computerized simulation. Shirokov, 
A.A.; Pivovarov, Yu.L. AN SSSR, Moscow (USSR); Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 





Fiziki. 1990. 180p. (In Russian). (CONF-8905275—: 19. All-Union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Probability of electric dipole excitation of 110 keV '®F nucleus 
transition in gold crystals of high thickness of the order of 30 um is 
studied. Simulation of the process is performed on the base of bi- 
nary collision model. The reaction yield of coherent excitation of 
19F 110 keV level PP~2x10-5 shows that under ~ 10*-10° nu- 
cleus/cycle nucleus beam intensity about 10?-10° nuclei would be 
excited in a crystal during one acceleration cycle. 3 refs.; 2 figs. 


25142 (INIS-SU-264, pp. 93-95) Complex programs for cal- 
culations of radiation spectra during charged particle plane 
channeling. Nichipor, |.V.; Tolstik, A.L.; Ul'yanenkov, A.P.; Fer- 
anchuk, |.D.; Chevianov, B.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (In Russian). (CONF-8905275—: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OST]; 
NTIS (US Sales Only); INIS. 

Based on the operator method of solving the Schroedinger equa- 
tion a set of programs allowing one to perform quantum calculation 
of radiation spectra under planar channeling of electrons and 
positrons with E=1-500 MeV with an accuracy of about 5% under 
any potential depth, is created. The main unit of the complex is de- 
signed for calculating zone spectrum from Schroedinger equation 
with arbitrary periodic potential. 6 refs. 


25143 (INIS-SU-264, pp. 96-98) Parametric X-ray spectrum 
for backreflections. Ivashin, A.V.; Krylov, E.V.; Feranchuk, |.D. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij inst. Yadernoj Fiziki. 1990. 
180p. (in Russian). (CONF-8905275—: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union conter- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Features of angular distribution in back reflections occuring un- 
der X radiation diffraction in crystals in the direction, opposite to 
that of incident beam propagation are considered. Spectrum of 
parametric gamma radiation (PGR) for back reflection is calculated. 
The numeric evaluations show that integral intensity in the direction 
of back reflection can several times exceed PGR integral intensity 
in other reflections. The width of radiation spectrum in such reflec- 
tions is determined by crystal atom characteristic radiation bond 
width. 4 refs. 


25144 (INIS-SU-264, pp. 99-101) Cross-sections for the 
electrons contributing to Belkasem peak. Tikhomirov, V.V. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
180p. (In Russian). (CONF-8905275—: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union confer- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Results obtained by means of simulation and experimentally, re- 
lated to the distribution of electrons, making a contribution to 
Belkasem peak, by transverse energy, are considered. It is shown 
that these is no complete agreement between the results, obtained 
in the framework of magnetobraking theory and experimentally. 7 
refs.; 1 fig. 


25145 (INIS-SU-264, pp. 102-104) Collective spontaneous 
radiation of channeled particles in crystal. Baryshevskij, V.G.; 
Dubovskaya, |.Ya.; Zege, A.V. AN SSSR, Moscow (USSR); 
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Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel'’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (In Russian). (CONF-8905275—: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Collective spontaneous radiation of channeled particle beam in a 
crystal is considered. The consideration is based on the condition 
that linear electrodynamics of the system channeled particle beam- 
crystal is determined by polarization tensor (PT), equal to the sum 
of PT of beam and crystal. 3 refs. 


25146 (INIS-SU-264, pp. 105-107) Collective 

parametric X radiation. Baryshevskij, V.G.; Batrakov, K.G.; 
Dubovskaya, |.Ya. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 180p. (in Russian). (CONF-8305275-: 19. All-Union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The process of collective spontaneous parametric X radiation 
generation by a beam of ultrarelativistic protons and electrons in a 
crystal plane-parallel! plate is investigated within the framework of 
perturbation thery. 1 ref. 


25147 (INIS-SU-264, pp. 108-110) Maximum radiative 
energy losses of ultrarelativistic electrons during axial chan- 
neling. Kalashnikov, N.P.; Vel’ko, AV. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (In Russian). 
(CONF-8905275—: 19. All-Union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Proceedings of 19. All-union conference on physics of 
charged particles and crystals interactions. Order Number 
DE91003111. Source: OST!; NTIS (US Sales Only); INIS. 
Passage of electrons with the energy of the order of several 
hundreds of GeV in the axial channeling regime through a 
monocrystal is considered. Evaluation of radiation losses of elec- 
trons with 150 GeV energy, intensity a Ge (110) crystal at 100 K, 
according to the expressions obtained, makes up 4/E=0.6, which 
agrees with the earlier presented experimental data. 6 refs. 


25148 = (INIS-SU-264, pp. 111-112) Asymmetry of angular 
distribution of hard incoherent electron radiation in oriented 
crystal. Agan’yants, A.O.; Vartanov, Yu.A.; Karibyan, V.B.; Lebe- 
dev, A.N.; Yaralov, V.Ya. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-Iissiedovatel’skij Inst. 
Yadernoj Fiziki. 1990. 180p. (In Russian). (CONF-8905275—: 19. 
All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results of investigation into angular distributions of 4.4 GeV en- 
ergy electron radiation under the flight in parallel to the diamond 
monocrystal plane with the thickness of 72 um along the beam are 
presented. Based on the results obtained it is possible to conclude 
about the presence of electron multiple scattering suppression 
mechanism in an oriented crystal. In the coherent part of coherent 
bremsstrahlung spectrum deviations of angular distributions of radi- 
ation, perpendicular to (110) plane, are lower that those of parallel 
one. In the now-coherent part of channeled electron radiation spec- 
trum polarization is directed paralelly to the motion plane. 3 refs. 


25149 (INIS-SU-264, pp. 127-129) Mechanism of titanium 
nitride layer production under nitrogen ion implantation into ti- 
tanium. ignat’ev, A.S.; Morochko, N.P.; Petrova, A.G.; Rybin, V.A. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
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(USSR). Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1990. 
180p. (In Russian). (CONF-8905275-: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union confer- 
ence on physics of charged particies and crystals interactions. 
Order Number DE91003111. Source: OSTI: NTIS (US Sales Only); 
INIS. 

The mechanism of non-thermal production of titanium nitride lay- 
ers under nitrogen ion implantation into thin titanium films on n- and 
p-conductivity silicon monocrystal substrates is investigated. Kinet- 
ics of TiN, layer production process is investigated under different 
titanium surface radiation doses by nitrogen ions. A possibility of 
producing homogeneous thin layers of titanium nitride, which con- 
tain practically no oxygen impurities, is shown. 1 ref.; 3 figs. 


25150 (INIS-SU-264, pp. 130-133) Model for nitrogen im- 
plantation by high doses into silicon. Sobeslavsky, E.; Skorupa, 
W. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij inst. Yadernoj Fiziki. 1990. 
180p. (in Russian). (CONF-8905275-: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). in Proceedings of 19. All-union confer- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A model for nitrogen implantation into silicon, describing the de- 
pendence of nitrogen concentration on the dose is presented. The 
model is used to compare the experimental nitrogen distribution 
profiles with theoretical curves at 20, 150, 330 keV energies. Coici- 
dence of theoretic and experimental profiles is satisfactory. 4 refs.; 
3 figs. 


25151 (INIS-SU-264, pp. 134-137) On the mechanism of 
ion-stimulated annealing of radiation defects in silicon. Nefe- 
dov, A.V.; Plets, Yu.M.; Pokhil, G.P. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-!ssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An effort is made to explain ion-stimulated annealing (ISA) of 
radiation defects by an assumed that annealing process is condi- 
tioned by electron coupling break. With this purpose energy 
dependences of elastic energy losses and electron coupling break 
cross sections are investigated 40 keV energy xenon is used as 
implanted impurity. It is assumed that electron excitations and ion 
subsystem energy change are really important for annealing. 


25152 (INIS-SU—264, pp. 138-140) Profiles of point defects, 
dislocations loops and edge dislocations in gallium arsenide 
implanted by aluminium. Voronov, V.A.; Zatekin, V.M.; Oikhil, 
G.P.; Tashlykov, !.S. AN SSSR, Moscow (USSR); Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij inst. Yadernoj 
Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 19. All-Union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A model of value deformation of backscattered particles from a 
deficient crystal, allowing one to find profiles of several types of de- 
fects from the value of relative yield of back scattering under the 
channeling of incident particles measurement at several energies, 
is used to analyse the profiles of point defects and dislocation 
loops. A sample of gallium arsenide irradiated with 110 keV energy 
ammonium ions at 100 K temperature is experimentally investi- 
gated. Energy spectra during He ion channeling along (110) axis 
are measured at along (110) axis are measured at three energies: 
0.6; 1.4 and 2.0 MeV. 4 refs.; 4 figs. 
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25153 (INIS-SU-264, pp. 141-144) lon dechanneling on dis- 
location loops. Voronov, V.A.; Egorova, |.M.; Pokhil, G.P. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 
180p. (In Russian). (CONF-8905275-—: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union confer- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Analytic formulas for the cross section of direct scattering back- 
wards of the channeled particles and for dechanneling cross 
section are derived. The expressions derived are examined by 
Monte Carlo method in a model, based on a particle in a model, 
based on a particle binary interaction with crystal atoms. Dechan- 
neling in silicon lattice parameter 10x10x10 cube, where an extra 
(111) plane is installed, comprising 7 atoms is investigated. The re- 
sults obtained agree well with analytic formulas. 3 refs.; 2 figs. 


25154 (INIS-SU-264, pp. 145-148) Effect of heavier than Ar 
fast ions on Ge monocrystal and a new mechanism of autore- 
crystallization. Karamyan, S.A.; Oganesyan, Yu.Ts.; Bugrov, V.N. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvenny) Univ., Moscow 
(USSR). Nauchno-issledovatel’skij inst. Yadernoj Fiziki. 1990. 
180p. (In Russian). (CONF-8905275—: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union confer- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Effect of fast ions heavier than Ar on germanium monocrystal ar 
12-122 MeV energies is investigated using methods based on the 
shadow effect. A system of damaging ability depending on the pa- 
rameters of nuclear and electron energy losses of ions in Ge is 
constructed. Sequential annealing and self-annealing of defects in 
intrinsic track can occur under ion effect on a crystal. Ordering in a 
crystal, preliminary damaged by Kr ions, is experimentally recorded 
under irradiation on Xe beam. Sequential annealing is not effective 
in fully amorphized samples. 3 refs.; 2 figs. 


25155 (INIS-SU-264, pp. 158-160) Effect of oxygen implan- 
tation on the critical transition temperature in CuO and 
BiSrCaCuO films. Gorshkov, O.N.; Demidov, E.S.; Pavlov, P.V. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
180p. (in Russian). (CONF-8905275—: 19. All-Union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Proceedings of 19. All-union conter- 
ence on physics of charged particles and crystals interactions. 
Order Number DE91003111. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Experimental results on oxygen ion implantation effect on the 
change of critical temperature in yttrium and bismuth films are pre- 
sented. Critical temperature T.o (zero temperature) for bismuth 
ones - 79-80 K with a jump on the resistance temperature depen- 
dence at 110 K. Investigation results have demonstrated a notable 
difference in the dose dependence of critical temperature for yt- 
trium and bismuth films. 4 refs.; 2 figs. 


25156 (INIS-SU-264, pp. 161-163) Effect of Re-C crystal 
structure defects on the '°C(P,+)"*N nuclear reaction yield and 
jon dechanneling. Olejnik, V.A.; Skakun, N.A.; Svetashov, G.A.; 
Deev, A.S.; Grinchenko, A.Yu. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (In Russian). (CONF-8905275—-: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Re-'°C system crystal structure defect influence on 'C(p,7)'4N 
resonance nuclear reaction +~-quantum yield and ion dechanneling 





depending on the concentration n (at.%) of SC carbon isotope, in- 
troduced of thermal diffusion in vacuum is investigated by back 
scattering nuclear reaction, induced by channeled ions. The results 
obtained allow one to assume that Re lattice deformation is condi- 
tioned by precipitation of a part of carbon atoms along certain 
crystal planes which is uranifested in a different degree of increase 
of X min (proton back scattering yield minimum) for (1120) and 
(1010) crystal planes. 1 ref.; 2 figs. 


25157 (INIS-SU—264, pp. 164-166) Use of the channeling 
effect for investigation of spatial distribution of zinc atoms im- 
planted into BeO. Yakushev, M.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issiedovatel’skij 
Inst. Yadernoj Fiziki. 1990. 180p. (In Russian). (CONF-8905275—: 
19. All-Union conference on physics of charged particles interaction 
with crystals, Moscow (USSR), 29-31 May 1989). In Proceedings 
of 19. All-union conference on physics of charged particles and 
crystals interactions. Order Number DE91003111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

BeO monocrystal, its natural faces being perpendicular to (0001) 
axis and implanted by zinc ions at indoor temperature with 10' 
cm-* dose and 70 keV energy, are investigated. The crystals are 
investigated by RBS method using the channeling effect. The 
residual 18% of zibe are located regularly as well but already in in- 
tersitial positions. Annealing at 500 deg C leads to displacement of 
a part of zinc atoms from the chains. Temperature increase up to 
1000 deg C intensifies this process. 2 refs.; 1 fig. 


25158 (INIS-SU-264, pp. 172-174) Collective phenomena in 
silicon crystal defect ensembles under ion beam treatment. 
Paviov, P.V.; Pashkov, V.I.; Chigirinskaya, T.Yu. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 


Nauchno-issiedovatel’skij inst. Yadernoj Fiziki. 1990. 180p. (in Rus- 
sian). (CONF-8905275-: 19. All-Union conference on physics of 
charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 


of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Collective phenomena in sets of silicon structure defects under 
ion-radial treatmnent are considered. Occurence of spatially regular 
system of microdefects, microdefect lattice leads to a homoge- 
neous fragmentation of crystal volume by a dense packing of 
rhombic dodecahedrons with (011) face and identity period in the 
direction of (001) equal to 0.99 wm. independence of lamination 
periods on the type of doping impurity and process temperature 
appear to the common feature of homogeneous fragmentation phe- 
nomenon as manifestation of collective effect regularities in the 
structure defect sets. 6 refs.; 1 fig. 


25159 (INIS-SU-264, pp. 175-177) lon scattering in submi- 
cron scale semichannels during interaction with relief surface. 
Sotnikov, V.M. AN SSSR, Moscow (USSR); Moskovskij Gosv- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 180p. (in Russian). (CONF-8905275-: 19. All-Union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). in Proceedings of 19. All-union 
conference on physics of charged particles and crystals interac- 
tions. Order Number DE91003111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

To ascertain the semichannel profile effect on ion reflection by 
Monte Carlo method, interaction of 90 keV energy Ar’ ions incident 
upon the macroscopic surface at a angle equal to 4 deg, with a 
copper target is simulated. The relief in the form of a system of ad- 
joing ridges is assigned by the height h=1000 A and face slope 
PSI,. A third parameter iis introduced for the relief with horizontal 
sections between the ridges. 3 refs.; 8 figs. 


25160 (INIS-SU-264, pp. 178-180) Defect coherent torma- 
tion at destructive ion channeling. Dyul’dya, S.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 180p. (in Rus- 
sian). (CONF-8905275-: 19. All-Union conference on physics of 
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charged particles interaction with crystals, Moscow (USSR), 29-31 
May 1989). In Proceedings of 19. All-union conference on physics 
of charged particles and crystals interactions. Order Number 
DE91003111. Source: OSTI; NTIS (US Sales Only); INIS. 

Collective defect formation under ion axial channeling is consid- 
ered. Energy spectra of primarily knocked-out atoms at different 
crystal orientation angles, calculated using static equilibrium ap- 
proximation, are presented. Energy dependences of channeling 
critical angles and destructive channeling, calculated with regard to 
the limited character of the channel transverse dimensions, are 
presented. 2 refs.; 3 figs. 


25161 (lYaF—89-138) Frequencies of nuclear resonances 
for copper and electronic wave function of antiterromagnetic 
LagCuO,. Flambaum, V.V.; Sushkov, O.P. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1989. 12p. Order Number 
DE91634213. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculated values of the frequencies of nuclear magnetic and 
quadrupole resonances (for Cu »(NMR)=107 MHz, »(NQR)=32 
MHz) are close to the experimental values (100 and 29.5 [4Hz). 
This coincidence is reliable test of obtained electronic wave func- 
tions. 15 refs.; 1 fig.; 1 tab. 


25162 (JINR—14-89-608) Investigation of anisotropic struc 
tures by small angle neutron scattering with the help of the 
sample turn. Kunchenko, A.B.; Svetogorski, D.A.; Sivriev, |. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 12p. (in Russian). Order Number DE91634221. 
Source: OSTI; NTIS (US Sales Only); INIS. 

From the experimental point of view on small angle neutron scat- 
tering a problem is considered of determining the anisotropic 
form-factor (structure factor) of a macromolecular coil of liquid 
crystal polymer (LCP). It is shown that the turn of the arbitrarily ori- 
ented sample of the liquid crystal polymer and the measurement at 
three different angles of its orientation about the beam enable to 
determine all tensor components, characterizing the structure factor 
of the macromolecular coil with the help of the ring-like neutron 
scattered detector, integrating over the azimuthal angle. To get full 
information concerning the structure factor of the object with the 
axial symmetry of the macromolecular coil at suitable sample orien- 
tation it is enough to carry out measurements with the sample turn 
on ~ around its axis. 9 refs.; 3 figs. 


25163 (JINR-E-7-89-816) The study of the ion-crystal inter- 
action by using the blocking technique for scattered recoils. 
Karamyan, S.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuciear Reactions. 1989. 11p. Order Number DE91634273. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nucl. Instrum. Methods. 

Experimental data are presented on the orientation effects ob- 
served in the fast heavy ion irradiated diamond, Si and Ge crystals 
by recording recoil nuciei. The volume capture of medium-weight 
nuclei to channeling has first been revealed and studied. lon dam- 
aging power is systematized and the anomalously low damaging 
power is Xe ions is established. 18 refs.; 9 figs. 


25164 (JINR-E-14-89-195) New possibilities tor investige- 
tion of collective spin-spin interactions using dynamic cooling 
of radioactive nuclei. Kiselev, Yu.F.; Lyuboshits, V.L.; Podgoret- 
skij, M.1.; Chernikov, A.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems; Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy. 1989. 12p. Order 
Number DE91636316. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method is proposed for investigation of collective electron 
and electron-nuclear spin-spin interactions in hard dielectrics at 
very low temperatures. The method uses anisotropy of 6-y radia- 
tion in single and cascade decays of polarized nuclei. It is shown 
that anisotropy of radioactive nuclei radiation allows one to mea- 
sure the spin temperature of nonradioactive nuclei polarized by 
means of dynamic cooling. Since the method is highly sensitive, it 
is enough to introduce ~ 10'* radioactive nuclei in the sample to 
be investigated. Analytical expressions are obtained for the angular 
disrtibution of +-quanta produced in the series of consequent 6- 
and y-decays of polarized f-active nuclei. The cascade transition 
22Na(3*)-> ,*#Ne(2*)->.,22Ne(O*) is considered in detail. 15 refs.; 
1 fig.; 1 tab. 
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25165 (JINR-E-14-89-721) Influence of the superconduct- 
ing energy gap on the line width of the crystal field transition 
in the high Tc superconductor Tmo ;Yo.9Ba2Cu30¢ 9. Goremy- 
chkin, E.A. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Neutron Physics); Osborn, R.; Taylor, A.D. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics; Rutherford Ap- 
pleton Lab., Chilton (UK). 1989. 4p. Order Number DE91636317. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal JEPT Lett. 

By inelastic neutron scattering the temperature dependence of 
the line width of transitions between crystal field levels were mea- 
sured in the high T. superconductor Tmo.1Yo.9BazCugO¢.9. At T < 
T. the decreasing of the line width due to the opening of the su- 
perconducting energy gap was observed. The coupling constant 
rho’ which characterizes the strength of an s-f interactions was es- 
timated to be rho’ = 0.025+-0.005. 5 refs.; 3 figs. 


25166 (JINR-E—17-89-670) Inelastic neutron scattering in 
the anharmonic model of high-t- superconductors. Plakida, 
N.M.; Aksenov, V.L.; Drechsler, S.L.; Galbaatar, T.; Stamenkovic, 
S. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics. 1989. 7p. Order Number DE91636318. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Modern Phys. Lett. B. 

The inelastic neutron scattering on highly anharmonic vibrations 
of oxygen ions in high-T. superconductors is studied in the frame- 
work of a pseudo-spin model. By evaluating the coherent and 
incoherent cross-sections it turned out that the scattering intensity 
exhibits an anomalous temperature dependence. 13 refs. 


25167 (JINR-R-3-89-601) Real time neutron diffraction 
analysis at the pulsed IBR-2 reactor. Balagurov, A.M.; Zlokazov, 
V.B.; Mironova, G.M.; Novozhilov, V.E.; Ostrovnoj, A.l.; Simkin, 
V.G. Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 11p. 
(in Russian). Order Number DE91634220. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A research technique in real time neutron diffraction analysis 
which makes possible efficient study of the structure of non- 
equilibrium state of condensed matter during the processes of 
relaxation to equilibrium state has been developed. The possible 
fields of the application of the method is study of heterogeneous 
reactions, structure phase transitions, isotope exchange processes 
and many others. Typical process durations available for investiga- 
tion at present, are in the region of one to dozens of minutes. 16 
refs.; 8 figs.; 1 tab. 


25168 (JINR-R-4-89-671) Algebraic approach to the dy- 
namical diffraction theory for polyatomic ideal monocrystals. 
Ignatovich, V.K. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems. 1989. 14p. (In Russian). Order Number 
DE91636321. Source: OST!; NTIS (US Sales Only); INIS. 

Submitted to Zh. Ehksp. Teor. Fiz. 

Neutron diffraction on polyatomic ideal monocrystals with an 
arbitrary elementary cell is described with the help of recursion re- 
lations method. 19 refs. 


25169 (JINR-R-14-89-592) Neutron difiraction data of 
phase transitions of Rb3H(SeO,)2. Baranov, A.l. (AN SSSR, 
Moscow (USSR). Inst. Kristallografii); Shuvalov, L.A.; Shchagina, 
N.M.; Beskrovnyj, A.1.; Datt, 1.D. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 7p. (in Russian). 
Order Number DE91636319. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The results of neutron diffraction study of phase transitions of 
Rb3H(SeO,)2 has been obtained with time-of-flight diffractometer. 
The X-ray diffraction space groups obtained early for Ill and Il 
phases at T < T; and T > T; (T; = 449 K) respectively are proved 
out. The information about crystal structure of Rb3H(SeO,)o at T > 
To, T2 = 606 K is obtained. It is established that T. is not appar- 
ently the temperature point of phase transition. At temperature 
exceeding T2 decomposition of Rb3H(SeO,)2 (phase Il) is obtained 
in accordance with scheme: 2Rb3H(SeO,)o -> 3Rb2SeO, + 
SeO,arrow up + Ovarrow up + Hoarrow up with out loss of single 
crystal property of the investigated sample. With reducing tempera- 
ture the diffraction pattern is not changed. Crystallography data of 
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the investigated sample at T > Tz are in accordance with results 
for Rb2SeO, in specific literature. 6 refs.; 5 figs. 


25170 (JINR-R-14-89-681) Damage and recovery of 
monocrystalline Si induced by swift heavy ions. Bugrov, V.N.; 
Karamyan, S.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions. 1989. 14p. (in Russian). Order Number 
DE91634216. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Fiz. Tekh. Poluprovodn. 

The damaging effect of Al, Ar and Xe ions on monocrystalline Si 
is studied in the energy range of 20-130 MeV and at a fluence of 
1015-101 cm-*. The direct crystal crystallographic method based 
on the blocking effect is used at the registration of elastic recoils. 
The ion damaging power is systemized as a function cf the cross 
section of the atom displacement, as well as of the electromic 
stopping power dE/dx. Autorecrystallization of the individual track 
microvolume is interpreted to be a result of a high dE/dx value. 35 
rets.; 5 figs.; 2 tabs. 


25171 (JINR-R-14-89-767) Neutron diffraction studies on 
Sr,Ba;_,Nb20, monocrystals. Savenko, B.N. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics); Sangaa, 
D.; Prokert, F. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics. 1989. 7p. (in Russian). Order Number 
DE91634217. Source: OSTI; NTIS (US Sales Only); INIS. 

Sr,Ba,;_xnBoO¢(SBN-x) mixed crystals of various compositions 
are inveatigated between 100 K and 700 K with time-of-flight tech- 
nique. A small peak splitting is generally detectable and the 
decrease of tetragonal symmetry is discussed in connection with 
the occurrence of incommensurate (IC) modulation. Except a weak 
increase at x>0.70 the IC modulation parameter is found to be 
nearly independent of composition. The existence of the low-lying 
phase transition (PT) is confirmed by an anomalous temperature 
dependence of Bragg intensities; the peculiarities of the diffuse PT 
on samples with x>0.70 are studied using diffuse scattering. 10 
rets.; 5 figs. 


25172 (JINR-R-14-89-776) Study of YBagCu,0, ceramics 
synthesis by neutron diftraction method. Balagurov, A.M.; 
Mironova, G.M. Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. 10p. (in Russian). Order Number DE91634218. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Sverkhprovodimost’: Fizika, Khimiya, Technika. 

Time-resolved neutron diffractometry was used to study the 
YBa2Cu30, ceramics synthesis reaction mixture of Y203, BaCos 
and CuO. Diffraction were measured every 5 min for 15 hours in d- 
internal 1.5-20 A. There are three sigthly overlapping regions 
during the reaction (20 S N S 940 deg C). The final product - the 
tetragonal phase YBa2Cu30, arise at temperature above 870 deg 
C. The phase boundary model provides a reaction kinetics suitable 
to describe the process. During cooling down to 160 deg C the 
transition to the orthorhombic phase took place, the oxygen con- 
tents grew up to -0.7 atom per cell. 12 refs.; 10 figs.; 2 tabs. 


25173 (JINR-R-14-90-419) Smaikangle neutron scattering 
in water solutions of tetramethylurea. Bezzabotnov, V.Yu. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems); Gross, T.; Ostanevich, Yu.M.; Cser, L.; Jancso, D. Joint 
inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1990. 20p. (in Russian). Order Number DE91636320. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Chem. Phys. and International Conference on 
Small Angle Scattering, Belgium, August, 1990. 

Three types of small-angle neutron scattering experiments in the 
solutions of tetramethylurea (M'=116) in water are reported, 
namely, the dependence of the scattering law on temperature and 
on concentration, the contrast variation controlled by the isotopic 
composition of a solvent (H2O to D2O ratio), and the measure- 
ments of a single-particle form factor by using appropriate mixtures 
of protonated and deuterated tetramethylurea dissolved in ade- 
quate maxtures of heavy and light water. Some unusual properties 
of the observed scattering cross-section could be treated as an ev- 
idence of a remarkable contribution of the solvent-solute interaction 
induced inhomogeneity of the solvent to the total scattering ampli- 
tude. Mixtures of hydrogenenated and deuterated solute molecules 





seem to be a good tool for the absolute intensity calibration of 
small-angle neutron scattering spectrometers. 


25174 (KFKI-1990-53/J) Investigation of density inhomo- 
geneities in liquids by positron annihilation: Micellar solutions 
and liquid hydrocarbons. Vass, Sz. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Nov 1990. 27p. (CONF-9007139-: 3. international workshop on 
positron and positronium chemistry, Milwaukee, WI (USA), 16-19 
Jul 1990). Order Number DE91634222. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The case of positronium diffusion and annihilation in micellar so- 
lutions as well as in liquid normal alkanes is discussed. The traps 
are assumed to be the structural sparse density regions in these 
liquids. The traps in micellar solutions are the micelles, in alkanes 
they are found around the terminal -CH3z groups. The surface 
tension inside the micellar core (one of the basic parameters of mi- 
cellization) is determined around the site of o-Ps solubilization. The 
o-Ps diffusivity parameters are determined in both systems. (K.A.) 
48 refs.; 4 figs. 


25175 (KU-HCOE-FL2-R-91-02) Angular distributions of 
sputtered particies trom lithium-implanted aluminium and cop- 
per crystals. Johansen, A. (Copenhagen Univ. (Denmark). Physics 
Lab.); Johnson, E.; Sarholt-Kristensen, L.; Steenstrup, S.; Ander- 
sen, H.H.; Buhanov, V.M.; Chernysh, V.S.; Ivanov, |.N.; Minnebaev, 
K.F. Copenhagen Univ. (Denmark). H.C. Oersted Inst. 1991. 29p. 
(CONF-900936—: 7. international conference on ion beam modifi- 
cation of materials, Knoxville, TN (USA), 9-14 Sep 1990). Order 
Number DE91628390. Source: OSTI; NTIS (US Sales Only); INIS. 

The anisotropy of angular distributions of sputtered ions from 
lithium implanted aluminium and copper single crystals, measured 
by SIMS analysis, have been used to obtain information about the 
microstructure of the implanted layers. Sputtered Al* distributions 
trom the [111] surface show three-fold symmetry with maximum in- 
tensity near the <110> and <100> directions respectively, while 
Li* distributions show maximum intensity only in the <100> direc- 
tions. From [100] crystals the Al* distributions have four-fold 
symmetry while there are no preferential ejection directions for the 
Li* ions. This agrees conceptually with the fact that the implanted 
layer contains the ordered AlzLi (6’) phase, which has earlier been 
observed by TEM analysis on implanted samples. In contrast, a 
similar study of Li* implanted copper crystals shows that the im- 
planted lithium is randomly located. (orig.). 


25176 (LA-UR-91-1666) Vibrational spectroscopy of shock- 
compressed liquid CO. Moore, D.S.; Schmidt, S.C.; Shaw, M.S.; 
Johnson, J.D. Los Alamos National Lab., NM (USA). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9107105-9: 1991 American Physical So- 
ciety (APS) conference on shock compression of condensed 
matter, Williamsburg, VA (USA), 17-20 Jul 1991). Order Number 
DE91013204. Source: OSTI; NTIS; GPO Dep. 

Single-pulse, multiplex, coherent anti-Stokes Raman spec- 
troscopy (CARS) was used to observe the vibrational spectra of 
liquid CO shock compressed to several pressures and tempera- 
tures up to 9.9 GPa and 2010 K. The experimental spectra were 
compared to synthetic spectra calculated using a semiclassical 
mode! for CARS intensities and estimated vibrational frequencies, 
peak Raman susceptibilities and Raman line widths. A comparison 
of these data with result in the isoelectronic and materially very 
similar No show a significant difference in vibrational frequency 
shift with pressure. 21 refs., 2 figs. 


25177 (LA-UR-91-1911) Ablation of material by front 
surtace spallation. Dingus, R.S.; Scammon, R.J. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
9104192-12: HASRD workshop on laser ablation: mechanisms 
and application, Oak Ridge, TN (United States), 8-10 Apr 1991). 
Order Number DE91014773. Source: OSTI; NTIS; GPO Dep. 
Laser irradiation can be utilized to remove (i.e., ablate) material 
in a controlied manner by a hydrodynamic process, referred to as 
front surface spallation. In this process, a thin layer next to a free 
surface is heated to a level (below vaporization) so rapidly that it 
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cannot undergo thermal expansion during laser heating. This gen- 
erates a stress pulse, which propagates both inward and toward 
the free surface, with an initial amplitude that can be calculated us- 
ing the Grueneisen coefficient. As the pulse reflects from the free 
surface, a tensile tail can develop of sufficient amplitude, exceed- 
ing the material strength, that a layer will be spalled off, taking 
much of the laser-deposited energy with it. To achieve spallation 
conditions. the laser wavelength, pulselength and fluence must be 
tailored to the absorption depth, Grueneisen coefficient, and spall 
strength. Hydrodynamic calculations and analytical modeling are 
presented to explain the process and illustrate conditions under 
which it should be expected to occur. Under some conditions, front 
surface spallation can have advantages over ablation by thermal 
vaporization, where residual temperatures are generally higher. 9 
rets., 7 figs. 


25178 (LA-UR-91-2041) Bauschinger effect during shock 
loading. Gray, G.T. Ill; Hixson, R.S.; Morris, C.E. Los Alamos Na- 
tional Lab.. NM (USA). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
9107105-32: 1991 American Physical Society (APS) conference 
on shock compression of condensed matter, Williamsburg, VA 
(USA), 17-20 Jul 1991). Order Number DE91014606. Source: 
OSTI; NTIS; GPO Dep. 

Parallel shock recovery and wave profile experiments have been 
performed that exhibit a Bauschinger effect in Si-bronze shocked to 
10 GPa. The unloading wave profile in Si-bronze exhibited a quasi- 
elastic release that had greater departure from the ideal elastic- 
plastic response than the pure copper samples. The reload me- 
chanical response of Si-bronze that was preshocked to 10 GPa 
exhibited less hardening than the annealed material to an equiva- 
lent strain while the reverse hardening effect was true for copper. 
The importance of a microstructurally-controlled Bauschinger com- 
ponent to defect storage during the shock process is discussed in 
light of shock recovery, wave profile, and deformation substructure 
results. 8 refs., 3 figs. 


25179 (LBL-30618) Measurements of ionization cross- 
section tor electron energy-ioss microanalysis under well 
defined scattering conditions. Krishnan, K.M.; Echer, C.J. 
Lawrence Berkeley Lab., CA (USA). Apr 1991. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
(CONF-910870-16: 49. Electron Microscopy Society of America 
(EMSA) annual meeting, San Jose, CA (USA), 4-9 Aug 1991). Or- 
der Number DE91013745. Source: OSTI; NTIS; INIS; GPO Dep. 
Partial cross-sections required for electron energy-loss micro- 
analysis have been measured for a series of high purity single 
crystal standards. For each sample four different scattering geome- 
tries were used. The experimental data were compared with 
theoretical calculations using both standard hydrogenic model and 
parametrized Hartree-Slater cross-sections. Best agreement be- 
tween theory and experiment were observed for experiments 
performed in diffraction mode (image coupling) with the probe con- 
vergence angle (0. 84 mrad) much smaller than the spectrometer 
collection angle (6.84 mrad). In addition, specimen thicknesses 
from the region of microanalysis were measured by convergent 
beam electron diffraction. Absolute cross-section based on these 
measurements are also currently being determined. 10 refs., 2 figs. 


25180 (LBL-30641) Electron correlations in solid state 
physics. Freericks, J.K. Lawrence Berkeley Lab., CA (USA). Apr 
1991. 205p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO3-76SF00098. Order Number DE91013752. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Exactly solvable models of electron correlations in solid state 
physics are presented. These models include the spinless Falicov- 
Kimball model, the t-t’-J model, and the Hubbard model. The spin- 
less Falicov-Kimball model is analyzed in one-dimension. 
Perturbation theory and numerical techniques are employed to de- 
termine the phase diagram at zero temperature. A fractal structure 
is found where the ground-state changes (discontinuously) at each 
rational electron filling. The t-t’-J model (strongly interacting limit of 
a Hubbard model) is studied on eight-site small clusters in the 
simple-cubic, body-centered-cubic, face-centered-cubic, and square 
lattices. Symmetry is used to simplify the problem and determine 
the exact many-body wavefunctions. Ground states are found that 
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exhibit magnetic order or heavy-fermionic character. Attempts to 
extrapolate to the thermodynamic limit are also made. The Hub- 
bard model is examined on an eight-site square-lattice cluster in 
the presence of and in the absence of a “magnetic field” that cou- 
ples only to orbital motion. A new magnetic phase is discovered for 
the ordinary Hubbard model at halt-filling. In the “magnetic field” 
case. it is found that the strongly frustrated Heisenberg model may 
be studied from adiabatic continuation of a tight-binding model 
(from weak to strong coupling) at one point. The full symmetries of 
the Hamiltonian are utilized to make the exact diagonalization fea- 
sibile. Finally, the presence of “hidden” extra symmetry for finite 
size clusters with periodic boundary conditions is analyzed for a 
variety of clusters. Moderately sized systems allow nonrigid trans- 
formations that map a lattice onto itself preserving its neighbor 
structure; similar operations are not present in smaller or larger 
systems. The additional symmetry requires particular representa- 
tions of the space group to stick together explaining many puzzling 
degeneracies found in exact diagonalization studies. 


25181 (LBL-30769) ARPEFS as an analytic technique. 
Schach von Wittenau, A.E. Lawrence Berkeley Lab., CA (USA). 
Apr 1991. 152p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. Order Number DE91014237. 
Source: OSTI; NTIS; INIS:; GPO Dep. 

Two modifications to the ARPEFS technique are introduced. 
These are studied using p(2 x 2)S/Cu(001) as a model system. 
The first modification is the obtaining of ARPEFS x(k) curves at 
temperatures as low as our equipment will permit. While adding to 
the difficulty of the experiment, this modification is shown to almost 
double the signal-to-noise ratio of normal emission p(2 x 2)S/ 
Cu(001) x(k) curves. This is shown by visual comparison of the 
raw data and by the improved precision of the extracted structural 
parameters. The second change is the replacement of manual fit- 
ting of the Fourier filtered x(k) curves by the use of the simplex 
algorithm for parameter determination. Again using p(2 x 2)S/ 
Cu(001) data, this is shown to result in better agreement between 
experimental x(k) curves and curves calculated based on model 
structures. The improved ARPEFS is then applied to p(2 x 2)S/ 
Ni(111) and (,/3 x ,/3) R30°S/Ni(111). For p(2 x 2)S/Cu(001) we 
find a S-Cu bond length of 2.26 A, with the S adatom 1.31 A 
above the fourfold hollow site. The second Cu layer appears to be 
corrugated. Analysis of the p(2 x 2)S/Ni(111) data indicates that 
the S adatom adatom adsorbs onto the FCC threefold hollow site 
1.53 A above the Ni surface. The S-Ni bond length is determined 
to be 2.13 A, indicating an outwards shift of the first layer Ni 
atoms. We are unable to assign a unique structure to (,\/3 x 
/3)R30°S/Ni(111). An analysis of the strengths and weaknesses 
of ARPEFS as an experimental and analytic technique is pre- 
sented, along with a summary of problems still to be addressed. 


25182 (LIYaF-1592) Monte Carlo simulation of different 
variants of the experiment on observation of polarization vec- 
tor rotation of £*-hyperon beams in bent crystal on the base 
of E761 set-up (FNAL, USA). Baublis, V.V. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1990. 18p. (In Russian). Order Num- 
ber DE91636438. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of Monte-Carlo simulation of different variants of the 
experiment on study of the effect of I* hyperon spin precession in 
electric field of the bent silicon crystal on the base of set-up E761 
are given. 1 ref.; 3 figs.; 5 tabs. 


25183 (LIYaF-1623) Electronic structure of bismuth in 
high-temperature superconductor Bi, ¢Pb, ,Sr2Ca2 sCu3z 50,. 
Band, |.M. (and others); Egorovm, A.l.; Karazhanova, G.I. AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1990. 8p. (In Rus- 
sian). Order Number DE91636323. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The shifts of K,; X-ray of bismuth in the HTS-ceramic 
Bi, ¢Pbo 4SteCap sCusO, and BizO, are measured experimentally. 
It is shown that bismuth is threevalent in the HTS-ceramic. From 
comparison of the experimental values of shifts with theoretical val- 
ues calculated within the framework of different modifications of 
Hartree-Fock method the effective charge at the bismuth atoms 
in these compounds is determined: q(BizO3)=1.5+2.0, 
Q(Bi, ¢6Pbp 4Sr2Caz 5Cuz 5O,)= 1.6+2.1. It was suggested, That 
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the Bi significant covalence degree in HTS-ceramic may be a 
cause of noticeable contribution of the Bi 6p-states in the density 
of states at Fermi-level. 13 refs.; 1 fig.: 2 tabs. 


25184 (LNS-152) Neutron diffraction investigations of the 
superionic conductors lithium sulfide and sodium sulfide. 
Altorfer, F. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). Eidge- 
noessische Technische Hochschule. Zuerich (Switzerland). Lab. 
fuer Neutronenstreuung. Mar 1990. 41p. (In German). Order Num- 
ber DE91634223. Source: OST!; NTIS (US Sales Only); INIS. 

Statics and dynamics of the superionic conductors lithium sulfide 
and sodium sulfide were investigated using the following experi- 
mental methods: elastic scattering on sodium sulfide powder in the 
temperature range 20 - 1000 C, elastic scattering on a lithium sul- 
fide single crystal in the temperature range 20 - 700 C, inelastic 
scattering on a ’Li2S single crystal at 10 K. 34 figs., 2 tabs., 10 
refs. 


25185 (NIIYaF-MGU-89-69-146) Account of cascade forma- 
tion depth during sputtering. Kuz’mina, N.M.; Kuvakin, M.V.; 
Kuz'min, Yu.V. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-|ssledovatel’skij Inst. Yadernoj Fiziki. 1989. 24p. 
(In Russian). Order Number DE91634274. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Cascade theory of sputtering is considered. It is suggested to 
take account of the fact that cascade in a solid forms at a certain 
depth. This results in decreasing a sputtered particle yield and in 
changing the form of angular distributions. Angular distributions of 
sputtered particles were calculated for plane and spherical potential 
barriers. It was demonstrated that account of cascade formation 
depth enabled to describe the experiment much better as com- 
pared to standard cascade theories. 9 refs.; 13 figs.; 2 tabs. 


25186 (RAL-90-097) Muonium and hydrogen defect cen- 
tres in solids. Cox, S.F.J. Rutherford Appleton Lab., Chilton (UK). 
Dec 1990. 15p. (CONF-9005273-: International workshop on exotic 
atoms in condensed matter, Erice (Italy), 19-25 May 1990). Order 
Number DE91634224. Source: OSTI; NTIS (US Sales Only); INIS. 

Hydrogen and its light isotope, muonium, may both be observed 
in insulating crystals as trapped interstitial atoms. Their difference 
in mass gives rise to a small dynamic isotope effect in hyperfine 
coupling constant and a large difference in diffusive behaviour - 
muonium showing in some lattices a striking minimum in mobility 
versus temperature. Muonium may still be detected as isolated 
paramagnetic centres in the semiconductors whereas information 
on hydrogen in these materials is restricted to diamagnetic states 
in association with other impurities. Arguably one of the most sig- 
nificant findings of the muonium spin rotation technique is the 
coexistence of two distinct types of muonium centre in many of the 
tetrahedrally co-ordinated lattices. [n literature spanning more than 
a decade, the isotropic state was described as “normal” muonium 
and assigned to the tetrahedral interstitial site, while the nature of 
the "anomalous” anisotropic state remained a puzzie. Within the 
last few years the situation has entirely reversed: the anisotropic 
state has been recognised as the more stable of the two and its 
electronic structure and (bond-centre) location have been well es- 
tablished, whereas the precise location of the isotropic state and 
the nature of its metastability have become open questions. (au- 
thor). 


25187 (SAND-S0-3100C) The ECR-plasma deposition of 
silicon nitride on a tunnel oxide. Barbour, J.C. (Sandia National 
Labs., Albuquerque, NM (USA)); Stein, H.J.; Outten, C.A. Sandia 
National Labs., Albuquerque,.NM (USA). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910406-25: Spring meeting of the Materials Research So- 
ciety (MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order 
Number DE91014665. Source: OSTI; NTIS; GPO Dep. 

Gate dielectric-quality silicon nitride films were deposited on a 
tunnel oxide from an SiH,/N2 gas mixture using an electron cy- 
clotron resonance (ECR) plasma. Electrical characteristics depend 
not only upon the quality of the nitride film but also upon the state 
of the interfacial oxide. Quasi-static and 1 MHz capacitance-voltage 
measurements show that a nitride film deposited at 200°C on 2 
nm thick thermally-grown oxide (tunnel oxide) on an unbiased Si 
substrate has an interface state density of 1.5 x 10'' /em?-eV. 





Time-of-flight elastic recoil detection (TOF-ERD) was used to 
examine the level of mixing between the tunnel oxide and the de- 
posited silicon nitride as a function of bias voltage. TOF-ERD 
showed that for an applied bias of —350 V (ion energy ~ 380 eV), 
the deposition of a 10 nm thick film was completely mixed to form 
an oxynitride whereas the tunnel oxide remained intact for an unbi- 
ased sample. (Interdiffusion resulting from energetic-beam heating 
was ruled-out as a possibility for the mixing.) 13 refs., 4 figs. 


25188 (SAND-—91-0148C) Studies of laser-driven flyer ac 
celeration using optical fiber coupling. Trott, W.M. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 17p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9107105—19: 1991 American Physical Society 
(APS) conference on shock compression of condensed matter, 
Williamsburg, VA (USA), 17-20 Jul 1991). Order Number 
DE91013503. Source: OSTI; NTIS; GPO Dep. 

An optically recording velocity interferometer system has been 
used to measure acceleration histories and maximum velocities for 
laser-driven aluminum foil targets launched from the output face of 
optical fibers. Peak flyer velocities have been determined as a 
function of various parameters, including driving laser fluence, 
laser pulse duration and target thickness. The results at high flu- 
ences are consistent with a nearly constant efficiency of coupling 
optical energy into flyer kinetic energy and a small ablated mass 
fraction; however, the coupling efficiency falls off rapidly at fluences 
< 15 J-cm-*. Measurement of the time delay between laser pulse 
arrival at the target and the onset of flyer motion have also been 
performed. Significant delays are observed at low fluences, arising 
from the increased time required for plasma formation at the fiber/ 
foil interface under these conditions. 10 refs., 5 figs. 


25189 (UCRL-JC—105487) The magnetron-enhanced etch- 
ing of double-level tungsten interconnect. Hsu, R.; Fu, C.Y.; 
Law, B. Lawrence Livermore National Lab., CA (USA). 28 May 
1991. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-9105224—-1: 3. international 
symposium on ultra large scale integration science and technology, 
Washington, DC (USA), 5-10 May 1991). Order Number 
DE91014984. Source: OSTI; NTIS; GPO Dep. 

The DC magnetron sputtered tungsten (W) and molybdenum 
(Mo) were evaluated for double-level interconnect. The combined 
Cl, and NF3 chemistry was chosen over either gas or SiCl, for 
magnetron-enhanced etching to achieve better etch selectivity and 
profile. Tungsten was picked over Mo for more vertical walls. The 
etch rate of W depended strongly on sputtering conditions. Rea- 
sonably high etch rate at 400 nm/min was obtained with selectivity 
to resist at about 1.4 to 1 Adhesion layer of 30 nm of TiW or Ta 
added to either M1 or M2 could be etched by the same recipe. The 
vertical profile achieved was found independent of feature size and 
had a large window in RF power, temperature and over etch time. 
This process has been successfully applied to define patterns for a 
double- level interconnect structure. 9 refs., 8 figs. 
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Refer also to citation(s) 23435, 23437, 23438, 23439, 23440, 
23441, 23443, 23444, 23447, 23454, 23462, 23514, 23826, 24150, 
24152, 24729, 25180, 25183 


25190 (ANL/CP-73357) Photoemission and_ electronic 
structure studies of YBa,Cu,0,. Liu, R. (Argonne National Lab., 
IL (USA)); Veal, B.W.; Paulikas, A.P.; Downey, J.W.; Shi, H.; Ol- 
son, C.G.; Gu, C.; Arko, A.J.; Joyce, J.J.; Bartlett, R.J. Argonne 
National Lab., IL (USA). May 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9103112-2: Conference on fermiology of high T. superconductors, 
Argonne, IL (USA), 25-27 Mar 1991). Order Number DE91014469. 
Source: OSTI; NTIS; GPO Dep. 

High-resolution angle-resolved photoelectron spectroscopy 
measurements are reported for YBazCu3;0, when the oxygen stoi- 
chiometry x is varied between 6.9 (92 K superconductor) and 6.2 
(insulator). Fermi surfaces obtained from energy distribution curve 
measurements on a grid scanning the entire first Brillouin zone are 
reported for the x = 6.9 samples. Bands along the T-S symmetry 
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line were measured for samples with reduced oxygen stoichiome- 
try. For superconducting samples, these bands are essentially 
independent of x. As the material becomes insulating (x < 6.4), a 
dramatic falloff of spectral weight near Er is observed. Resonant 
spectral features also disappear. Efforts to observe a supercon- 
ducting gap are reported. 27 refs., 8 figs. 


25191 (BNL-46112) The effect of strong Coulomb correla- 
tions on electron-phonon interactions in the copper oxides: 
Implications for transport. Kim, J.H. (Johns Hopkins Univ., Balti- 
more, MD (USA). Dept. of Physics and Astronomy); Levin, K.; 
Wentzcovitch, R.; Auerbach, A. Brookhaven National Lab., Upton, 
NY (USA). [1990]. 17p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-901291-2: Sym- 
posium on the manifestations of the electron-phonon interaction in 
copper oxides (CuO) and related superconductors, Oaxtepec (Mex- 
ico), 11-14 Dec 1990). Order Number DE91013333. Source: OST]: 
NTIS; INIS; GPO Dep. 

The effects of strong Coulomb correlations on the electron- 
phonon interactions in the high temperature superconductors are 
investigated. Very strong Coulomb correlations, which are essential 
for creating the insulating state at half filling, lead to a suppression 
of charge fluctuations as the insulator is approached. This thereby 
significantly reduces the electron-phonon coupling. We present a 
self-consistent “frozen phonon” scheme which is based on a 
Coulomb renormalized band structure of the copper-oxygen plane 
as a method for calculating these effects and their influence on 
transport properties. The microscopic spectral function has a 
two-peak structure, each peak of which can be associated with pri- 
marily copper-like and oxygen-like motion. A high density of these 
low frequency copper-dominated modes is important, for it leads to 
a linear resistivity extending down to temperatures of the order of 
50K. A Drude fit to low frequency ac conductivity measurements 
yields a decrease in the plasma frequency as the insulator is ap- 
proached, as well as a relatively concentration x independent 
scattering time 7. The magnitude of the latter provides an upper 
bound on the electron-phonon coupling constant, which is found to 
be rather weak in accord with our calculations. The behavior of the 
calculated plasma frequency is also consistent with experiment and 
its x dependence is associated with an increase in the effective 
mass, due to incipient localization, as the insulator is approached. 
On the other hand, the calculated x independence of the electron- 
phonon contribution to the resistivity is not compatible with the 
increase observed in the total resistivity slope as the insulator is 
approached. This suggests that the phonon background accounts 
tor a significant fraction of the measured resistivity slope at high x, 
but this contribution is not sufficient to explain the behavior at 
smaller x. 


25192 (DOE/ER/45301—4) Scanning tunneling microspec- 
troscopy of solids and surfaces: Progress report. Wolf, E.L. 
Polytechnic Univ., Brooklyn, NY (USA). Dept. of Physics. 24 Nov 
1990. 17p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-87ER45301. Order Number DE91014515. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Major progress has been made this year in our work on single 
crystals of BigSr2CaCuzOg,, (BSCCO) grown in our laboratory in a 
transverse temperature gradient. We have obtained large crystals 
of improving quality and tunneling data which are superior to any 
we have seen elsewhere. In our first publication on this, we have 
identified a pair breaking process which appears near T.and ap- 
parently is related to the absence of the Hebel-Slichter peak in 1/ 
T; vs T in this material. In more recent work much improved data 
reveal features in the tunnel conductance di/dV which appear to 
agree with the “proximity effect-superiattice” model of the tunneling 
conductance of BSCCO described by Tachiki and coworkers. We 
devote a major portion of this report to this and other research top- 
ics, on which work is continuing, and briefly describe advances in 
Instrumentation that have occurred this year. 


25193 (IAEA-TECDOC-594) Superconducting materials 
and magnets: Proceedings of a specialists’ meeting held in 
Tokyo, 4-6 September 1989. International Atomic Energy Agency, 
Vienna (Austria). Apr 1991. 217p. (CONF-8909184—: IAEA special- 
ists meeting on superconducting materials and magnets, Tokyo 
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(Japan), 4-6 Sep 1989). Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Technical Committee Meeting on Superconducting Materials 
and Magnets was convened by the IAEA and held by invitation of 
the Japanese government on September 4-6, 1989 in Tokyo. The 
meeting was hosted by the National Research Institute for Metals. 
Topics of the conference related to superconducting magnets and 
technology with particular application to fusion and the supercon- 
ducting supercollider. Technology using both high and 
low-temperature superconductors was discussed. This document is 
a compendium of the papers presented at the meeting. Refs, figs 
and tabs. 


25194 (IAEA-TECDOC-594, pp. 15) Developments of ad- 
vanced superconductors for fusion in Japan. Tachikawa, K. 
(Tokai Univ., Hiratsuka, Kanagawa (Japan). Faculty of Engineer- 
ing). International Atomic Energy Agency, Vienna (Austria). Apr 
1991. (CONF-8909184-: IAEA specialists meeting on supercon- 
ducting materials and magnets, Tokyo (Japan), 4-6 Sep 1989). In 
Superconducting materials and magnets: Proceedings of a special- 
ists’ meeting held in Tokyo, 4-6 September 1989. 217p. Order 
Number DE91634464. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SUPERCONDUCTING COlILS/alternating current; 
SUPERCONDUCTING WIRES/alternating current; CRITICAL CUR- 
RENT; FILAMENTS; NIOBIUM COMPOUNDS; TIN COMPOUNDS; 
TITANIUM COMPOUNDS 


25195 (IAEA-TECDOC-594, pp. 17-25) Technical 
superconducting materials. Nikulin, A.D. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)). International Atomic Energy Agency, Vienna (Austria). 
Apr 1991. (CONF-8909184-: IAEA specialists meeting on super- 
conducting materials and magnets, Tokyo (Japan), 4-6 Sep 1989). 
In Superconducting materials and magnets: Proceedings of a spe- 
cialists’ meeting held in Tokyo, 4-6 September 1989. 217p. Order 
Number DE91634464. Source: OST!; NTIS (US Sales Only); INIS. 

The main design characteristics and properties of superconduct- 
ing wires of round and rectangular sections on the base of 
niobium-titanium alloys, intermetallic compounds, developed by a 
number of scientific and research institutes and produced by the 
Soviet industry, are given. The superconducting wires of round 
section in a copper matrix with the number of Nb-Ti filaments up to 
8910 have the Nb-Ti packing factor from 0.16 to 0.5 and the fila- 
ments dia from 6 to 190 mm. The 0.5-2.0 mm dia wires with a twist 
pitch from 8 to 25 mm depending on their purpose and construc- 
tion have je=(1.4-2.75)x10°A/cm? in the field of 5 T. The wires of 
rectangular section 7-28 mm* with a number of filaments up to 
3000 and the packing factor from 0.3 to 0.7 have |,=5.8-18 kA in 
the field of 5 T. Superconductors on the base of Nb3Sn, V3Ga, 
V3Si, Nb3Al intermetallics, obtained by the method of diffusion in- 
teraction in solid or liquid states are investigated in detail. J, of 
single wires on the base of Nb3Sn (on the section without copper) 
has reached (2.7-5.0)x104 A/cm? in the field of 14 T, that made it 
possible to use an analogous wire type for the Tokamak-15 instal- 
lation. The V3Ga base wires with the number of filaments up to 
15,000 have j-=3x10* A/cm in the field of 14 T. The main trends 
of the development and properties of high temperature supercon- 
ductors, produced in the USSR, are considered. (author). 15 refs, 
3 figs, 2 tabs. 


25196 (IAEA-TECDOC-—594, pp. 27-36) High-field supercon- 
ducting properties and electrical resistivity of (Nb,Ti)3Sn 
composite conductors by the tube method. Murase, S. (Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan). Re- 
search and Development Center); Shiraki, H.; Nakayama, S.; Aoki, 
N.; Ichihara, M.; Suzuki, E. International Atomic Energy Agency, 
Vienna (Austria). Apr 1991. (CONF-8909184-: IAEA specialists 
meeting on superconducting materials and magnets, Tokyo 
(Japan), 4-6 Sep 1989). In Superconducting materials and mag- 
nets: Proceedings of a specialists’ meeting held in Tokyo, 4-6 
September 1989. 217p. Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Toshiba Corporation and Showa Electric Wire and Cable Co., 
Ltd. have cooperatively devoted great efforts to develop the tube 
processed (Nb,Ti)3Sn conductors. These efforts have brought 
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about the following results: (1) High critical current density was ob- 
tained at high fields for the conductor with high tin content. (2) The 
conductors have been widely used for high field applications. (au- 
thor). 11 refs, 10 figs. 


25197 (IAEA-TECDOC-594, pp. 37-46) Progress in super- 
conducting wires in Furukawa, Japan. Tanaka, Y. (Furukawa 
Electric Co. Ltd, Yokohama (Japan). Yokohama R and D Labs.). In- 
ternational Atomic Energy Agency, Vienna (Austria). Apr 1991. 
(CONF-8909184-: IAEA specialists meeting on superconducting 
materials and magnets, Tokyo (Japan), 4-6 Sep 1989). In Super- 
conducting materials and magnets: Proceedings of a specialists’ 
meeting held in Tokyo, 4-6 September 1989. 217p. Order Number 
DE91634464. Source: OSTI; NTIS (US Sales Only); INIS. 

The state-of-the-art and recent progress in superconducting 
wires and demonstrating magnets in Furukawa are reviewed and 
discussed. Of the contributions to superconductivity made by Fu- 
rukawa, three have been outstanding. The first is to supply the 
practical superconducting wires with excellent superconducting 
properties involving reliability and reasonable cost. Secondly, 
Furukawa has understood critical relationships of processing to su- 
perconducting characteristics. The third is to challenge developing 
advanced superconducting materials, demonstrating a new 
high-field magnet. Nb-Ti alloy, Nb3Sn and V3Ga compound super- 
conducting wires have been performed as the practical 
superconductor for DC applications. For AC applications these su- 
perconducting materials have also been developed. In a well 
controlled condition the maximum critical current density at 5 T of 
multtifilamentary Nb-Ti wire exceeds 3.8x10° A/cm*. On the other 
hand, multifilamentary Nb3Al wires with ultra fine filaments around 
0.1 ym have been developed, resulting in success. The oxide 
superconducting wires such as YBCO and BSCCO are also devel- 
oped, reaching high transport current densities of over 1x10* AV 
cm? at 77 K, already. (author). 20 refs, 18 figs. 


25198 (IAEA-TECDOC-—594, pp. 47-54) Flux pinning by thin 
a-Ti ribbons in superconducting Nb-Ti. Matsushita, T. (Kyushu 
Univ., Fukuoka (Japan). Dept. of Electronics); Otabe, S.; Matsuno, 
T.; Yamatfuji, K. International Atomic Energy Agency, Vienna (Aus- 
tria). Apr 1991. (CONF-8909184—: IAEA specialists meeting on 
superconducting materials and magnets, Tokyo (Japan), 4-6 Sep 
1989). In Superconducting materials and magnets: Proceedings of 
@ specialists’ meeting held in Tokyo, 4-6 September 1989. 217p. 
Order Number DE91634464. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It has been found by Lee and Larbalestier that the critical tem- 
perature reduces monotonically, while the critical current density 
first increases and is followed by a decrease, according as the 
diameter of superconducting multifilamentary Nb-Ti wire is de- 
creased. This behavior is mainly caused by the proximity effect 
between superconducting matrix and normal a-Ti ribbons that be- 
comes more remarkable as the thicknesses of two regions become 
smaller. The critical temperature and the elementary pinning 
strength of a-Ti ribbons are theoretically estimated by solving the 
phenomenological Ginzburg-Landau equations for multilayered 
structure with superconducting and normal layers. The critical cur- 
rent density is calculated from a statistical summation of the 
elementary pinning forces. The obtained critical temperature de- 
creases monotonically, while the critical current density increases, 
with decreasing thicknesses of the two layers. The decrease in J. 
observed by Lee and Larbalestier is considered to result from con- 
Striction of superconducting layers by heavy cold work, which may 
be associated with the sausaging of superconducting filaments in 
the muttifilamentary wire. If a development of drawing technology 
that does not disorder the laminar structure inside the filament is 
achieved, a further increase in J- will be realized by a further re- 
duction of the wire. (author). 5 refs, 5 figs. 


25199 (IAEA-TECDOC-594, pp. 55-65) Strain dependence 
of critical current in advanced Nb3Sn superconductors. Okada, 
T. (Osaka Univ., Ibaraki (Japan). Inst. of Scientific and Industrial 
Research); Katagiri, K.; Yoshida, H. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. (CONF-8909184—: IAEA spe- 
cialists meeting on superconducting materials and magnets, Tokyo 
(Japan), 4-6 Sep 1989). In Superconducting materials and mag- 
nets: Proceedings of a specialists’ meeting held in Tokyo, 4-6 





September 1989. 217p. Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Parameters relevant to the strain dependence of critical current 
ie have been investigated with emphasis on the correlation with the 
conductor constitution and heat treatment. Examinations have been 
made on several advanced Nb3Sn conductors which are in the 
course of development. The conductors involved are: bronze pro- 
cessed Nb3Sn conductors with third element, internally stabilized 
conductors, internally reinforced conductors, internal tin diffusion 
processed conductors and in situ processed conductors. The strain 
characteristics are specified in terms of precompression strain, re- 
versible limit strain and strain sensitivity of Ic. Improvement of the 
strain characteristics in these conductors through proper choice of 
parameters is briefly discussed. Effect of neutron irradiation on the 
strain dependence of the conductors is also presented. Changes in 
the mechanical properties of the constituents induced by irradiation 
alter the strain characteristics of |. Role of the third additive ele- 
ment to the irradiation-strain synergistic effect is discussed with 
emphasis on both the amount and the species of the additive ele- 
ment. (author). 18 refs, 9 figs. 


25200 (IAEA-TECDOC-594, pp. 67-70) High field J, charac- 
teristics of in-situ processed V,Ga and CCE processed Nb,°Al 
wires. Noto, K. (Iwate Univ., Morioka (Japan). Faculty of Engineer- 
ing); lwabuchi, A.; Yamazaki, K.; Sato, T.; Watanabe, K.; Saito, S.; 
Ikeda, K.; Noguchi, T.; Ikeda, S. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. (CONF-8909184—: IAEA spe- 
cialists meeting on superconducting materials and magnets, Tokyo 
(Japan), 4-6 Sep 1989). In Superconducting materials and mag- 
nets: Proceedings of a specialists’ meeting held in Tokyo, 4-6 
September 1989. 217p. Order Number DE91634464. Source: 


OSTI; NTIS (US Sales Only); INIS. 

Critical current densities in in-situ processed V3Ga wires pre- 
pared by a CaO crucible melting and CCE (clad-chip extrusion) 
processed Nb;Al wires were studied up to 22 T in the hybrid mag- 
net (HM-2) at HFLSM, Tohoku University. A Cu-20%V alloy was 
melted by using an induction furnace and a CaO crucible, and then 
wire drawn down to the final size of ~0.3 mm diameter. Samples 


were heat treated (450-550 deg. C)x(2-6.5 days) for the reaction of 
V3Ga compound after a Ga plating on the wire surface. The sam- 
ple heat treated at 550 deg. C for 2 days showed the best J. 
values higher than 10* A/cm? up to 16.2 T. It is expected that 
higher J. values at higher field will be attained after the optimiza- 
tion of alloy composition, heat treatment condition and so on. The 
best sample of Nb3Al wire prepared by the newly developed CCE 
process showed J. higher than 10* A/cm? up to 18.8 T at 4.2 K. 
(author). 12 refs, 4 figs. 


25201 (IAEA-TECDOC-594, pp. 71-73) Nb3Al conductor 
development at ENEA and EM/LMi, Italy. Bruzzese, R. (Associ- 
azione Euratom-ENEA sulla Fusione, Frascati (Italy). Centro 
Ricerche Energia Frascati); Sacchetti, N.; Spadoni, M.; Barani, G.; 
Donati, G.; Ceresara, S. International Atomic Energy Agency, Vi- 
enna (Austria). Apr 1991. (CONF-8909184—: IAEA specialists 
meeting on superconducting materials and magnets, Tokyo 
(Japan), 4-6 Sep 1989). In Superconducting materials and mag- 
nets: Proceedings of a specialists’ meeting held in Tokyo, 4-6 
September 1989. 217p. Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A method (the so called "jelly-roll method”) has been developed 
in the past years which allows to obtain multifilamentary Nb3Al 
wires. A short description of this process as well as a review of the 
experimental results so far obtained on short samples are pre- 
sented and discussed. The main aspect of this work is that a 
superconductor with a very high critical current density (1.8/ 
1.9x10°A/m? at 11T) can be produced which makes this material 
very interesting for practical purposes. However, problems related 
to the production of significant lengths of wire remain still open. 
Possible ways to overcome them are presented under considera- 
tion and will be briefly discussed. (author). 7 refs, 4 figs. 


25202 (IAEA-TECDOC-594, pp. 75-80) Development of 
Nb, A! multifilamentary wire by the jelly-roll process. Ohmatsu, 
K. (Sumitomo Electric Industries Ltd., Osaka (Japan)); Oku, G.; 
Takei, H.; Nagata, M.; Ando, T.; Nishi, M.; Takahashi, Y.; Shi- 
mamoto, S. International Atomic Energy Agency, Vienna (Austria). 
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Apr 1991. (CONF-8909184—: IAEA specialists meeting on super- 
conducting materials and magnets, Tokyo (Japan), 4-6 Sep 1989). 
In Superconducting materials and magnets: Proceedings of a spe- 
cialists’ meeting held in Tokyo, 4-6 September 1989. 217p. Order 
Number DE91634464. Source: OSTI; NTIS (US Sales Only); INIS. 

Nb3Al muttifilamentary wire for a fusion magnet has been devel- 
oped using the jelly-roll process. The wire including 91 Nb3Al 
filaments with Cu matrix was designed and fabricated. The influ- 
ence of heat treatment temperature on Nb-Al microstructure, Tc, 
Jc, and AC losses was measured in detail. A small coil was made 
and tested in the 13T background magnetic field. The coil success- 
fully charged up to 100% of the short sample critical current, when 
Je was 183 A/mm? at 13.34T, 4.2K. (author). 4 refs, 7 figs, 3 tabs. 


25203 (IAEA-TECDOC-594, pp. 81-88) Nb,Al multifilamen- 
tary superconductor. Takeuchi, T. (National Research Inst. for 
Metals, Tsukuba, Ibaraki (Japan)); Kosuge, M.; lijima, Y.; Kiyoshi, 
T.; Inoue, K.; Kuroda, T.; Itoh, K.; Wada, H. International Atomic 
Energy Agency, Vienna (Austria). Apr 1991. (CONF-8909184—-: 
IAEA specialists meeting on superconducting materials and mag- 
nets, Tokyo (Japan), 4-6 Sep 1989). In Superconducting materials 
and magnets: Proceedings of a specialists’ meeting held in Tokyo, 
4-6 September 1989. 217p. Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Nb3Al is known to be one of the most promising A15 supercon- 
ductors for practical use due to their high T. and high H.2. We 
have been successful in fabricating a continuous ultrafine Nb3Al 
multtifilamentary conductor by an improved composite-diffusion pro- 
cess using various Al-based alloy cores and pure Nb matrix. The 
highest T. of 17.2 K, Heo (4.2K) of 24.4 T are obtained at least 
hitherto. Jc(4.2K) values of 1.5x10®A/m? at 10 T and 5x10’A/m? at 
20 T comparable to those of the commercial Nb3Sn multifilamen- 
tary wires and the excellent tolerance to large mechanical strains 
and magnetic fluctuations indicate that the present Nb3Al conduc- 
tor is promising as an alternative to Nb3Sn multifilamentary 
conductor. (author). 13 refs, 8 figs. 


25204 (IAEA-TECDOC-594, pp. 91) Potential methods for 
the fabrication of high-T. superconductors for wires and ce- 
bles. Tachikawa, K. (Tokai Univ., Hiratsuka, Kanagawa (Japan). 
Faculty of Engineering); Togano, K. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. (CONF-8909184—: IAEA spe- 
cialists meeting on superconducting materials and magnets, Tokyo 
(Japan), 4-6 Sep 1989). In Superconducting materials and mag- 
nets: Proceedings of a specialists’ meeting held in Tokyo, 4-6 
September 1989. 217p. Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. The full text of this paper was published in the 
Proceedings of the IEEE, Vol. 77, No. 8 (August 1989) 1124-1131. 

Studies on practical properties, such as upper critical field and 
critical-current density of high-T, oxide superconductors of Y-Ba- 
Cu-O, Bi-Sr-Ca-Cu-O, and TI-Ba-Ca-Cu-O systems, are reviewed. 
The H.2 of these materials are much higher than those of conven- 
tional metallic superconductors, indicating a high potential for 
practical applications, even when they are used in liquid nitrogen. 
However, the H.2 of these materials are highly anisotropic, as can 
be expected from an examination of their crystal structure. In addi- 
tion to this anisotropy, the presence of weak links and a weak 
pinning force in these materials limit the transport J. to much lower 
levels than required for practical applications. Since the oxide su- 
perconductors are intrinsically brittle, special techniques must be 
developed for making tape or wire conductors. In this paper recent 
developments of fabrication processes that have good potentiality 
for producing wire or tape conductors of high-T. oxide are then re- 
viewed. Some details are presented for the powder method (which 
is classified into use of an organic binder and a metal sheath) and 
for other fabrication processes using diffusion, solidification, and 
deposition techniques. For the Ag-sheathed oxide tapes, J. values 
exceeding 10,000 A/cm? at 77 K and 0 T have been reported for 
both Bi and Ti oxide materials. Further developments in fabrication 
processes that can overcome various problems limiting the trans- 
port Je are required. (author). 


(IAEA-TECDOC-594, pp. 93-100) High-J.  siliver- 
sheathed BiPbSrCaCuO superconducting wires. Sato, K. 
(Sumitomo Electric Industries Ltd, Osaka (Japan). Osaka Research 
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Labs.); Mukai, H.; Hikata, T. International Atomic Energy Agency, 
Vienna (Austria). Apr 1991. (CONF-8909184-: IAEA specialists 
meeting on superconducting materials and magnets, Tokyo 
(Japan), 4-6 Sep 1989). In Superconducting materials and mag- 
nets: Proceedings of a specialists’ meeting held in Tokyo, 4-6 
September 1989. 217p. Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only): INIS. 

From the discovery of high-Tc oxide superconductors in 1986, 
many kinds of oxides were reported as superconductors. Among 
them, the Bi compound has many advantages: high-Te above 100 
K, non rare-earth elements, mechanically enhanced alignment, and 
high-Je with polycrystalline film. In this paper, we report the results 
of research on silver-sheathed BiPbSrCaCuO superconducting 
wires. (author). 7 refs, 15 figs, 2 tabs. 


25206 (IAEA-TECDOC-—594, pp. 101-105) Superconducting 
properties of the Bi-base oxide multifilamentary tapes in mag- 
netic fieids. Sekine, H. (National Research Inst. for Metals, 
Tsukuba, Ibaraki (Japan)); Inoue, K.; Maeda, H.; Numata, K. Inter- 
national Atomic Energy Agency, Vienna (Austria). Apr 1991. 
(CONF-8909184—: IAEA specialists meeting on superconducting 
materials and magnets, Tokyo (Japan), 4-6 Sep 1989). In Super- 
conducting materials and magnets: Proceedings of a specialists’ 
meeting held in Tokyo, 4-6 September 1989. 217p. Order Number 
DE91634464. Source: OSTI; NTIS (US Sales Only); INIS. 

The high-T.-phase Bi-base oxide superconductor was fabricated 
into single-core tapes and multifilamentary tapes with a metal 
sheath. These specimens were prepared by combination and repe- 
tition of cokd press or cold roll and sintering. In these specimens, c 
axis tended to align well. The magnetization measurement revealed 
that, at 4.2K, these tape specimens had excellent J.-H (critical cur- 
rent density versus magnetic field) characteristics while, at 77K, 
the flux pinning force in the tape specimens was reduced to almost 
zero above 0.3T due to the thermal activation, i.e., the flux creep. 
In the resistive J. measurement at 4.2K, these tape specimens 
showed J, of ~10*A/cm* at 18T, and the J,’s scarcely depended 
on the magnetic field from 20T to 30T. These results indicate that 
the Bi-(Pb)-Sr-Ca-Cu-O tapes could be used, for example, for the 
innermost coil of an extremely high-field superconducting magnet 
at 4.2K in the near future. (author). 9 refs, 7 figs. 


25207 (IAEA-TECDOC-594, pp. 107-114) Application of su- 
perconducting lens electron microscope to observation of 
microstructures in superconductors. Yoshida, H. (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). International 
Atomic Energy Agency, Vienna (Austria). Apr 1991. (CONF- 
8909184—: IAEA specialists meeting on superconducting materials 
and magnets, Tokyo (Japan), 4-6 Sep 1989). In Superconducting 
materials and magnets: Proceedings of a specialists’ meeting held 
in Tokyo, 4-6 September 1989. 217p. Order Number DE91634464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

High resolution electron microscopy has been applied to the 
study of microstructures in A15 and oxide high T,. superconductors 
using the superconducting lens electron microscope which will en- 
able us to observe an atomic scale resolution at 4.2 K. For A15 
type superconductors, i.e. NbsSn, Nb3Al, Nb3(Al,Ge), structure im- 
ages with atomic resolution of 2.6 A are clearly observed. Contrast 
anomaly sometimes appears at grain-boundaries and in grains of 
these A15 superconductors. Atomic resolution images showing twin 
structures are clearly observed for the (a,b) planes of ErBapCu30,. 
A bright contrast often appears at twin boundaries. Layered struc- 
ture consisting of one Er-O and two Ba-O planes is recognized, 
where some lattice with different contrast sometimes appears sug- 
gesting extra stacking of the layered structure. Two kinds of 
layered structure consisting of two or three lattices between the lat- 
tice images of Bi-O planes are observed. Both lattice images are 
understood as BigSr2CaCu,O, and BigSreoCapCu30, structure, 
which correspond to the 85 and 110 K phases, respectively. (au- 
thor). 20 refs, 7 figs. 


25208 (IAEA-TECDOC-594, pp. 115-126) High-resolution 
transmission electron microscopy of crystal structures, 
defects, surface and intertaces in bismuth-based supercon- 
ductors. Matsui, Y. (National Inst. for Researches in Inorganic 
Materials, Tsukuba, Ibaraki (Japan)). International Atomic Energy 
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Agency, Vienna (Austria). Apr 1991. (CONF-8909184—: IAEA spe- 
cialists meeting on superconducting materials and magnets, Tokyo 
(Japan), 4-6 Sep 1989). In Superconducting materials and mag- 
nets: Proceedings of a specialists’ meeting held in Tokyo, 4-6 
September 1989. 217p. Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Since the discovery of high Tc superconductors many investiga- 
tions have been performed to clarify the origin of the 
superconductivity. The High-Resolution Transmission Electron Mi- 
croscopy is one of the most effective instruments to obtain more 
information and understanding of the superconducting mechanism 
of oxide superconductors. This paper reviews and discusses the 
result of studies on Bi-Sr-Ca-Cu-O superconductors which have 
been performed at the Japanese National institute for Research in 
Inorganic Materials. Special attention has been paid to crystal 
structures, defects, surfaces and interfaces of examined samples. 
(author). 19 refs, 9 figs. 


25209 (IAEA-TECDOC-594, pp. 129-141) Magnetization 
studies of multifilamentary strands for superconducting super- 
collider (SSC) applications - Methods of controlling 
proximity-effect coupling and residual magnetization. Collings, 
E.W. (Battelle Columbus Labs., OH (USA)}; Marken, K.R. Jr.; 
Sumption, M.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Apr 1991. (CONF-8909184—: IAEA specialists meeting on 
superconducting materials and magnets, Tokyo (Japan), 4-6 Sep 
1989). In Superconducting materials and magnets: Proceedings of 
a specialists’ meeting held in Tokyo, 4-6 September 1989. 217p. 
Order Number DE91634464. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Helmholtz coils, or modifications of them (e.g. saddie-coils) are 
commonly used for producing dipolar magnetic fields. But if the 
coils are wound from superconducting strands, residual magnetiza- 
tion, Mr resident in the strand material itself is responsible for 
muttpolar distortions of the desired field. In an attempt to reduce 
strand magnetization (in the presence of high J-) and the attendant 
field distortion, a strong effort has been under way to produce, on 
a commercial scale, multifilamentary strands with smaller and 
smaller filaments. In order to preserve filament quality (i.e. to pre- 
vent thickness undulations, or “sausaging”) in small filaments, it 
has been suggested necessary to confine the ratio of filament 
spacing (s) to filament diameter (d) to s/d < 0.15+-0.02. The com- 
bination of small d with low s/d results in interfilamentary spacings 
sufficiently close to proximity-effect couple the filaments. One is still 
faced with the inherent magnetization of the NbTi filaments them- 
selves. During the operating cycle (field-increasing) of the SSC 
magnet, this magnetization is diamagnetic; accordingly it can be 
neutralized by including in the superconducting strand a material 
with a large positive magnetization, such as Ni. To be sure, Ni bar- 
riers have been incorporated into multtifilamentary strands to 
eliminate proximity-effect interfilamentary coupling, and bulk Ni in- 
serts have been recommended for magnetization compensation in 
SSC dipoles, but the present idea of associating Ni directly with 
the strand for local magnetization compensation is new. It may turn 
out to be convenient to add the Ni as an electroplated layer on the 
outside of the strand; but should internal Ni be preferred it may be 
possible to eliminate coupling and compensate for residual shield- 
ing magnetization in a single operation. 8 refs, 10 figs, 2 tabs. 


25210 (IAEA-TECDOC-—594, pp. 143-148) Effect of heat ca- 
pacity and matrix resistivity on stability of superconductors in 
tast changing fields. Klimenko, E.Yu. (Gosudarstvenny} Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii); Martovetskij, N.N.; Novikov, S.I. International 
Atomic Energy Agency, Vienna (Austria). Apr 1991. (CONF- 
8909184—: IAEA specialists meeting on superconducting materials 
and magnets, Tokyo (Japan), 4-6 Sep 1989). In Superconducting 
materials and magnets: Proceedings of a specialists’ meeting held 
in Tokyo, 4-6 September 1989. 217p. Order Number DE91634464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Recently a developed theory of stability which takes into account 
a smoothed transition of SC to the normal state allowed to obtain 
some important results. The theory accounted for stable perfor- 
mance of SC wires with high current density at poor cooling and 
allowed to find limits of SC wires stable performance at different 





conditions. Stability criteria were mostly founded with an approach 
of "frozen flux” conditions, i.e. unchanged current density distribu- 
tion during instability evolution. The theory has been confirmed in a 
series of experiments, still as the frequency range for SC wires is 
spread, some evidence for more stable wire behavior than the the- 
ory predicts, appeared for thin SC wires in fast changing fields. In 
this paper a stability of SC wire has been analyzed taking into ac- 
count heat capacity and matrix resistivity and stability criteria were 
obtained. It is shown that for thin wires taking into account heat ca- 
pacity and matrix resistivity, permissible rates of field or current 
changing are ten fold as high as permissible rates for "frozen flux” 
model. The obtained criteria may remove contradictions between 
the theory and experiment and allow to estimate stability limits in 
AC and pulsed magnets. (author). 11 refs, 4 figs. 


25211 (IAEA-TECDOC-594, pp. 149-163) Rational design of 
high-current cable-in-conduit superconductors. Dresner, L. 
(Oak Ridge National Lab., TN (USA)). International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. Contract DE-ACO5- 
840R21400. (CONF-8909184—-: IAEA specialists meeting on 
superconducting materials and magnets, Tokyo (Japan), 4-6 Sep 
1989). In Superconducting materials and magnets: Proceedings of 
a specialists’ meeting held in Tokyo, 4-6 September 1989. 217p. 
Order Number DE91634464. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Cable-in-conduit superconductors are composed of a cable of 
many fine composite strands encased in a strong, protective jacket, 
with helium coolant filling the interstices of the cable. Because of 
the high degree of subdivision of the composite and its consequent 
large cooled surface, such conductors are capable of stable 
operation at quite high current densities. The designer of such con- 
ductors is frequently given the field at the conductor and the overall 
current density and asked to specify the remaining variables of the 
conductor (e.g., the strand diameter, the hydraulic path length, the 
void fraction of the cable, and the Cu/SC ratio). This paper outlines 
a rational procedure for determining the most problematic vari- 
ables, the two composition variables that determine the proportions 
of copper, superconductor, and helium in the cable space. All other 
variables of the conductor are assumed known. Two thermody- 
namic states of the helium coolant, supercritical He-| and 1-atm 
He-Il (superfluid helium), are considered. For these states of he- 
liurn, hydrodynamic phenomena exist that add to the stability of the 
superconductor. The allowed compositions with helium in the 
supercritical state are limited by three constraints: (1) that the sta- 
bility margin be single valued, (2) that the quench pressure not 
exceed some preset value, and (3) that there be sufficient super- 
conductor to carry the transport current. These three constraints 
define an allowed region of the composition plane (variables: frac- 
tion of strands in the cable space and the fraction of copper in the 
strands). With the helium in the superfluid state, the stability mar- 
gin is single valued, but a constraint on composition involving 
stability arises from the Kapitza interfacial resistance. Thus, in this 
case, too, there are three constraints. For each state of helium, a 
computer program plots the allowed region of the composition 
plane and draws contours of the stability margin and the pressure. 


25212 (IAEA-TECDOC-594, pp. 165-173) Development of 
pulsed superconducting magnets and their operating charac- 
teristics. Onishi, T. (Electrotechnical Lab., Tsukuba, Ibaraki 
(Japan)). International Atomic Energy Agency, Vienna (Austria). 
Apr 1991. (CONF-8909184—: IAEA specialists meeting on super- 
conducting materials and magnets, Tokyo (Japan), 4-6 Sep 1989). 
In Superconducting materials and magnets: Proceedings of a spe- 
cialists’ meeting held in Tokyo, 4-6 September 1989. 217p. Order 
Number DE91634464. Source: OSTI; NTIS (US Sales Only); INIS. 

The large scale pulsed magnets which were developed named 
PSM-1 and PSM-2 respectively, were both wound with NbTi wire 
having almost the same characteristics. Those stored energies are 
3 MJ and 4 MJ at rating current of 5500 A, respectively. In the 
present paper, repetitive pulse operations of the PSM-1 will be de- 
scribed firstly. It showed stable performances against 1000 times of 
pulse operations at lop/ic approx. 0.75 on the load line and 3.6 T/ 
sec. The pool-cooled Nb3Sn pulsed magnets named HPSM-1 and 
HPSM-2, respectively were also developed by a wind-and-react ap- 
proach. Their designed fields were 8 T and 10 T, respectively at 
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their rating currents. The HPSM-1 was successfully operated up to 
8 T in a background field of 4.9 T at 3.4 T/sec. The turn to turn 
transmission of electromagnetic force was analysed, and the ac 
loss was also measured. The electromagnetic and mechanical 
properties are compared with those of HPSM-2. (author). 6 refs, 12 
figs, 3 tabs. 


25213 (IAEA-TECDOC-594, pp. 175-179) ITER magnet 
development program at the Lawrence Livermore National Lab- 
oratory, USA. Shen, S.S. (California Univ., Livermore, CA (USA). 
Lawrence Livermore National Lab.). International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. Contract W-7405-Eng-48. 
(CONF-8909184—: IAEA specialists meeting on superconducting 
materials and magnets, Tokyo (Japan), 4-6 Sep 1989). In Super- 
conducting materials and magnets: Proceedings of a specialists’ 
meeting held in Tokyo, 4-6 September 1989. 217p. Order Number 
DE91634464. Source: OSTI; NTIS (US Sales Only); INIS. 

The International Thermonuclear Experimental Reactor (ITER) 
magnet development program at Lawrence Livermore National 
Laboratory mainly involves developing high-performance, radiation- 
tolerant magnet concepts. Model coils, full-scale conductors, and 
insulation systems will be fabricated and tested. This paper briefly 
describes the program plan. Also included is the description of the 
Fusion Engineering International Experimental Magnet Facility 
(FENIX) which is currently under construction for testing full-scale 
ITER conductors to 40 kA and 14 T. Its design parameters and 
schedule are reviewed. (author). 2 refs, 2 figs, 1 tab. 


25214 (IAEA-TECDOC-594, pp. 181-188) Research and de- 
velopment project of superconducting helical coil at the 
National Institute for Fusion Science, Japan. Yamamoto, J. (Na- 
tional Inst. for Fusion Science, Nagoya (Japan)). International 
Atomic Energy Agency, Vienna (Austria). Apr 1991. (CONF- 
8909184—: IAEA specialists meeting on superconducting materials 
and magnets, Tokyo (Japan), 4-6 Sep 1989). In Superconducting 
materials and magnets: Proceedings of a specialists’ meeting held 
in Tokyo, 4-6 September 1989. 217p. Order Number DE91634464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The National Institute for Fusion Science was established on 
May 29, 1989. The main plasma device of the Institute is the Su- 
perconducting Helical Device, which is made of superconducting 
helical coils and poloidal coils. However, although superconducting 
technology has grown considerably, this is the first helical winding 
coil for a fusion device. Several research and development pro- 
grams of superconducting coils and conductors are planned now. 
(author). 6 figs, 6 tabs. 


25215 (IAEA-TECDOC-594, pp. 189-199) Model coll testing 
to complete the database for the NET fusion device. Minervini, 
J.V. (Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)); Mitchell, N. NET Team. International Atomic Energy Agency, 
Vienna (Austria). Apr 1991. (CONF-8909184—: IAEA specialists 
meeting on superconducting materials and magnets, Tokyo 
(Japan), 4-6 Sep 1989). In Superconducting materials and mag- 
nets: Proceedings of a specialists’ meeting held in Tokyo, 4-6 
September 1989. 217p. Order Number DE91634464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The magnetic fields of a future NET (Next European Torus) 
fusion device would be generated by two main sets of supercon- 
ducting coils: the system of the toroidal field coils, 16 in number 
and about 7x12m in bore, and the system of the poloidal field coils 
with diameters ranging from 4 to 20 m. The maximum fields on 
each set of coils are about 12.5 T, requiring the use of A15 force 
flow cooled superconductors. Coils with these specifications are 
not available today, but a considerable experience in large super- 
conducting magnet technology has been gained by laboratories 
and industry from fusion related R and D since early 1977. There 
is confidence that industry will be able to produce the coils in due 
time as a result of a vigorous mission oriented development being 
carried out under the Magnet Technology Programme. The inten- 
tion is that the coil manufacturing process approach is to the 
maximum possible extent that envisaged for the NET TF and PF 
coils. It must be representative not only for the manufacture of the 
NET coil winding but also for the terminations and joints, current 
leads, feed throughs, the helium supply pipework and the instru- 
mentation. The manufacturing process will in particular demonstrate 
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that the conductors are robust enough to withstand the industrial 
handling during coil manufacture and the successful operation will 
serve as final proof that thc decision to proceed with construction 
of the NET coils can be taken in confidence. In this paper we de- 
fine the test requirements and the coil configuration of the model 
solenoid test facility envisaged to fulfill them. 7 refs, 2 figs, 4 tabs. 


25216 (IAEA-TECDOC-594, pp. 201) Development of super- 
conducting magnets for a tokamak fusion machine at JAERI, 
Japan. Ando, T. (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Shi- 
mamoto, S. International Atomic Energy Agency, Vienna (Austria). 
Apr 1991. (CONF-8909184—: IAEA specialists meeting on super- 
conducting materials and magnets, Tokyo (Japan), 4-6 Sep 1989). 
In Superconducting materials and magnets: Proceedings of a spe- 
cialists’ meeting held in Tokyo, 4-6 September 1989. 217p. Order 
Number DE91634464. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. 

As development of superconducting magnets for the Fusion Ex- 
perimental Reactor (FER) which is the next generation fusion 
machine after the JT-60 machine, two programs (the Proto Toroidal 
Coil Program and the Demo Poloidal Coil Program) are in progress 
at JAERI. The purpose of the Proto Toroidal Coil Program is to ver- 
ity the availability of the conductor and the winding structure, 
designed for the toroidal coil of the FER. The coil system of the 
Proto Toroidal Coil Program consists of the proto toroidal coil, two 
LCT coils and two LCT backup coils. The proto toroidal coil is a 
racetrack form with a minimum winding diameter of 1.5 m and an 
operating current of 30 kA at 12 T. For the proto toroidal coil, there 
are three candidate conductors (TMC-FF type, Performed Armor 
CICC type and Advanced Disk type). Trial manufacture of them be- 
gan in 1988. Three conductors were tested and evaluated in 1989. 
The best conductor will be chosen for the proto toroidal coil. The 
purpose of the Demo Poloidal Coil Program is to develop a tech- 
nique required for the construction of superconducting poloidal 
coils. This coil system consists of three coils (DPC-U1, U2 and 
DPC-EX). The winding inner diameter of these coils is 1 m and the 
total energy is around 40 MJ. The DPC-U1, U2 coils which are 
made of a NbTi conductor, have an operating current of 30 kA at 7 
T and a changing field rate of 7 T/s. The DPC-EX which is made of 
a Nb3Sn conductor, has an operating current of 10 kA at 10 T and 
a changing field rate of 10 T/s. In March of 1989, the DPC-U1, U2 
has been completed and the preliminary test has been carried out 
with a pulsed operation of 7 T/s. At the end of 1989, the DPC-U1, 
U2 with the DPC-EX was tested. After that, the US-DPC in collabo- 
ration with the Japan-US program will be tested with the DPC-U1 
and U2. In this paper, the status of both the Proto Toroidal Coil Pro- 
gram and the Demo Poloidal Coil Program are described. (author). 


25217 (IAEA-TECDOC-594, pp. 203-207) The SULTAN-III 
project. Corte, A. della (Associazione Euratom-ENEA sulla Fu- 
sione, Frascati (Italy). Centro Ricerche Energia Frascati); Pasotti, 
G.; Ricci, M. International Atomic Energy Agency, Vienna (Austria). 
Apr 1991. (CONF-8909184—: IAEA specialists meeting on super- 
conducting materials and magnets, Tokyo (Japan), 4-6 Sep 1989). 
In Superconducting materials and magnets: Proceedings of a spe- 
cialists’ meeting held in Tokyo, 4-6 September 1989. 217p. Order 
Number DE91634464. Source: OSTI; NTIS (US Sales Only); INIS. 

The SULTAN test facility is one of the major tools in the 
European Community for the development of high current super- 
conductors. Presently the so called SULTAN phase Il (a 
superconducting magnet system with a free bore of 0.58 m in diam- 
eter and a field of 12 T usable for tests of reacted conductor loops 
or coils) is close to completion. By relatively small changes of SUL- 
TAN Il the flexibility of the facility can be considerably enhanced. In 
fact a split coil configuration can be realized by substituting the 
present 8 T section with two intermediate A-15 coils and by split- 
ting the 6 T part with was previously realized with a pancake 
Structure. In this way the facility will be used for NET conductor 
prototypes and series acceptance tests as well as for measure- 
ments on subsize NET pancakes. In this paper we will present the 
SULTAN splitting project (SULTAN III) which is a collaborative effort 
among ECN, ENEA and PSI, giving details about the new mechan- 
ical structure and the 6T magnet in the splitted configuration, the 
two intermediate A-15 coils, the new equipment necessary for high 
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measuring repetition rate including a superconducting transformer 
and the cryogenic circuitry layout. (author). 4 refs, 7 figs, 2 tabs. 


25218 (IFVE-ONF-90-47) On a possibility to develop high- 
field superconducting magnet systems. Tkachenko, N.P. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 
25p. (In Russian). Order Number DE91636997. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The paper analyzes the characteristics of technologically feasible 
superconductors on whose basis it is possible to develop super- 
conducting magnets with fields up to 10-12 T. It also considers the 
properties of superconductors which in the nearest future might be 
of interest for the development of superconducting systems with 
fields up to 20-25 T. The advantages of applying superfluid helium 
for the development of high-field superconducting magnet systems 
are considered. 26 refs.; 13 figs.; 3 tabs. 


25219 (INIS-SU-257, pp. 133-134) Antiferromagnetic fluctu- 
ations and heavy electron superconductivity. Norman, M.R. 
(Argonne National Lab., IL (USA)). AN SSSR, Moscow (USSR). 
1989. 461p. (CONF-8909225-: Actinides '’89, Tashkent (USSR), 
24-29 Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 5 refs. BERYLLIUM ALLOYS/antiferromagnetism; 
BERYLLIUM ALLOYS/superconductivity; PLATINUM ALLOYS/ 
antiferromagnetism; PLATINUM ALLOYS/superconductivity; URA- 
NIUM ALLOYS/antiferromagnetism; URANIUM ALLOYS/ 
superconductivity; BAND THEORY; ANTIFERROMAGNETISM; 
SUPERCONDUCTIVITY; FERMI LEVEL; INTERMETALLIC COM- 
POUNDS; NEUTRONS; SCATTERING; TWO-DIMENSIONAL 
CALCULATIONS; TYPE-II SUPERCONDUCTORS 


25220 (JINR-R-13-89-394) YBCO superconducting films 
prepared by DC magnetron sputtering. Buch, J.; Balalykin, N.1.; 
Derer, J. Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 
6p. (In Russian). Order Number DE91634490. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the International Seminar on High-Temperature Su- 
perconductivity, 28 June-1 Jule 1989, Dubna, USSR. 

Superconducting films were prepared by DC magnetron sputter- 
ing of stoichiometric YBazCu307 target on single crystal SrTiO; 
substrates with post high temperature treatment in oxygen by 860 
deg C. Elements composition of films were determined by Ruther- 
ford backscattering (RBS) and an energy dispersive X-ray analyze 
(EDAX). The superconducting characteristics of the films were 
Tco=90-95 K and Tce=75 K by zero of their resistance with AT-=7-9 
K. By X-ray diffraction analysis was observed in the films coexis- 
tence main high temperature orthorhombic phase along with some 
tetragonal phase and precipitation of Y2O3. The temperature de- 
pendence of resistance of the films was very sensitive from their 
contain. 12 refs.; 5 figs. 


25221 (LA-UR-91-1685) Application of muon spin relax- 
ation experiment to the mixed state superconductors. inui, M. 
(Los Alamos National Lab., NM (USA)); Harshman, D.R. Los 
Alamos National Lab., NM (USA). 9 May 1991. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9105151-—4: Physical phenomena at high magnetic fields, 
Tallahassee, FL (USA), 15-18 May 1991). Order Number 
DE91013689. Source: OSTI; NTIS; GPO Dep. 

We discuss the use of muon spin relaxation (u*SR) technique to 
study the mixed state of superconductors. Besides the application 
for static vortex configurations, we argue that large vortex motion 
can manifest itself as a narrowed time-averaged field distribution, 
which in turn results in a smaller relaxation rate. A static but disor- 
dered vortex configuration can also reduce the relaxation. We 
summarize these arguments. 7 refs. 


25222 (LA-UR-91-1912) Muon studies of heavy fermions. 
Heffner, R.H. Los Alamos National Lab., NM (USA). [1991]. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910903—-2: International conference on 
magnetism, Edinburgh (UK), 1-7 Sep 1991). Order Number 
DE91014772. Source: OSTI; NTIS; INIS; GPO Dep. 





Recent muon spin relaxation (uSR) studies have been particu- 
larly effective in revealing important properties of the unusual 
magnetism and superconductivity found in heavy fermion (HF) sys- 
tems. In this paper uSR experiments elucidating the symmetry of 
superconducting order parameter in UPtz and UBe;3 doped with 
thorium and reviewed. Also discussed is the correlation between 
the enhanced superconducting specific heat jump and the reduced 
Kondo temperature in B-doped UBe,3, indicating possible direct 
experimental evidence for a magnetic pairing mechanism in HF su- 
perconductors. 23 refs., 3 figs. 


25223 (LA-UR-91-2034) Application of muon spin relax- 
ation experiment to the vortex dynamics of high temperature 
superconductors. Inui, M. (Los Alamos National Lab., NM (USA)); 
Harshman, D.R. Los Alamos National Lab., NM (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910736—1: International conference on 
materials and mechanisms of superconductivity, Kanazawa 
(Japan), 22-26 Jul 1991). Order Number DE91014607. Source: 
OSTI; NTIS; GPO Dep. 

We discuss the potential use of muon spin relaxation (SR) 
technique to investigate the dynamics of the magnetic flux lines 
(vortices) in the mixed state superconductors. We agree that with 
the high critical temperature and large anisotropy found in some 
high temperature superconductors, one can use uSR to observe 
both static and dynamic behaviors of vortices. Recent experiments 
on BizSrpCaCu2Og are interpreted in this context. 7 refs. 


25224 (LIYaF—1602) Critical behaviour of Y-Ba-Cu-O HTSC- 
ceramics under irradiation by reactor neutrons. Borisov, B.A.; 
Evseev, V.A.; Konopleva, R.F.; Chekanov, V.A. AN SSSR, 
Leningrad (USSR). inst. Yadernoj Fiziki. 1990. 15p. (in Russian). 
Order Number DE91636999. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The studies of resistive transitions into superconducting state for 
T>Te of HTSC-ceramics Y-Ba-Cu-O initial and irradiated by flu- 
ence up to 3,8x10'® cm-? of reactor neutrons are carried out. The 
analysis of the experimental data is based on percolation theory. A 
value of critical exponents conductivity t of percolation theory is 
determined from the experimental data in assumption of proportion- 
ality temperature scale to volume one occupied by superconducting 
fraction. 19 refs.; 3 figs. 


25225 (LIYaF—-1615) The low field eletrodynamics of HTSC. 
Ginzburg, S.L. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 
1990. 62p. (in Russian). Order Number DE91637000. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This review summaries the main theoretical conceptions on re- 
versible and irreversible phenomena of low field electrodynamics in 
usual, current and resistive states of HTSC. 23 refs.; 17 figs. 


25226 (SAND-88-2554C) Large bipolarons and supercon- 
ductivity. Emin, D. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 2p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. (CONF-910736-3: International 
conterence on materials and mechanisms of superconductivity, 
Kanazawa (Japan), 22-26 Jul 1991). Order Number DE91014699. 
Source: OSTI; NTIS; GPO Dep. 

With a strong electron-lattice interaction, charge carriers pair as 
bipolarons. In analogy with large (multisite) polarons, large bipo- 
larons move itinerantly. Such mobile-charge bosons can condense 
into a superconducting state. Distinctive properties characterize 
large bipolarons. 6 refs. 
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25227 (DESY-91-017) On the quantization of chaos. 
Sieber, M. (Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Theoretis- 
che Physik); Steiner, F. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.). Apr 1991. 9p. Contract DFG 
Ste 241/4-3. Order Number DE91507528. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We study a rule for quantizing chaos based on the dynamical 
zeta function defined by an Euler product over the classical 
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periodix orbits as suggested by Gutzwiller’s semiclassical trace for- 
mula. A test of our approximate quantization formula is carried out 
for the planar hyperbola billiard, which shows that at least the first 
150 quantum energy levels can be generated. (orig.). 


25228 (GANIL-P-90-21) The method of intensity interfer- 
ometry. Doubre, H. Grand Accelerateur National d'lons Lourds 
(GANIL), 14 - Caen (France). 1990. 31p. (CONF-8907154—: 112. 
Enrico Fermi summer course: nuclear collisions from the mean field 
into the fragmentation regime, Varenna (Italy), 11-21 Jul 1989). Or- 
der Number DE91787939. Source: OSTI; NTIS (US Sales Only). 

Some methods and concepts found in the field of Quantum Op- 
tics are applied to clarify concepts useful in Nuclear Physics. The 
experiments and the coherence function from first and second- 
order interferences are discussed. The interaction of a particle with 
a system as a whole, described by one-body optical potential, is 
analyzed. The Kooning’s analysis and the photon interferometry 
are discussed. It is shown that the second order correlation pattern 
is sensitive to the statistics and to the state of the source. 


25229 (IC-90/264) Group theory, the new language of 
modern physics. Ahmad, S.M.W. International Centre for Theoret- 
ical Physics, Trieste (Italy). Sep 1990. 25p. Order Number 
DE91633953. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a brief history of the applications of the methods of 
group theory to physics during 1830 to 1964 and is based mostly 
on the author's correspondence with Professor E.P. Wigner. 26 
refs, 6 figs. 


25230 (IC—90/277(Rev.)) The role of chirality in the origin 
of lite. Salam, A. international Centre for Theoretical Physics, Tri- 
este (Italy). Sep 1990. 23p. Order Number DE91633954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We reemphasize the role of chirality in the theories which deter- 
mine the origin of life - in particular the fact that almost all amino 
acids, utilized in living systems, are of L-type. Starting from Z°- 
interactions, we speculate on an explanation of the above fact in 
terms of quantum mechanical cooperative and condensation phe- 
nomena (possibly in terms of an e-n condensate where the e-n 
system has the same status as Cooper-pairing) which could give 
rise to second order phase transitions (including D to L transforma- 
tions) below a critical temperature T-. As a general rule, T. is a 
low temperature. From this, it is conceivable that the earth pro- 
vided too small a location for the production of L-amino acids. We 
suggest laboratory testing of these ideas by looking for the appro- 
priate phase transitions. (author). 33 refs. 


25231 = (IC~90/331) On the investigation of evolution of dy- 
namical systems-ll. Gurzadyan, V.G. (international Centre for 
Theoretical Physics, Trieste (Italy)); Kocharyan, A.A. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 7p. Order 
Number DE91632264. Source: OSTI; NTIS (US Sales Only); INIS. 

A previously performed method enabling us to investigate the 
evolution of dynamical systems with an accuracy not dependent on 
time is developed further. The classes of dynamical systems which 
can be studied by that method are much extended, now including; 
(1) non-Hamiltonian, conservative; (2) Hamiltonian with time depen- 
dent perturbation; (3) non-conservative (with dissipation). (author). 
6 refs. 


25232 (IC~90/386) XXZ model with the Beraha q values. 
Hou Boyu (Northwest Univ., Xian (China). Inst. of Modern Physics); 
Hou Boyuan; Ma Zhonggi. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1990. 22p. Order Number 
DE91633985. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we study an XXZ model of spin 1/2 chains with the 
quantum sli(2) symmetry where we reduce the Hamiltonian equa- 
tion to be a set of the coupled linear algebraic equations. At the 
Beraha q values, some eigenstates of the Hamiltonian coincide 
with each other, and a new state is obtained through a limit 
process from their difference. This eigenspace corresponds to a re- 
ducible but indecomposable representation (type |) of the quantum 
si(2) enveloping algebra. (author). 5 refs. 


25233 (IC—90/388) Three-curves theorems and estimates 
tor solutions of hyperbolic and parabolic difterential inequali- 
tles. Lu Zhujia. international Centre for Theoretical Physics, Trieste 
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(Italy). Nov 1990. 12p. Translated from Acta Math., Sinica 
32(1989), no. 3 p. 401-410. Order Number DE91633955. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Translated from Acta Math., Sinica 32(1989), no. 3 p. 401-410. 

In this paper three-curves theorems are obtained for both solu- 
tions of parabolic differential inequalities and Laplace hyperbolic 
differential inequalities whose coefficients satisfy some conditions. 
A maximum principle of Agmon-Nirenberg-Protter for Laplace hy- 
perbolic differential inequality is improved. 4 refs. 


25234 (IC-90/401) Linear isometries of SP spaces. Liu 
Taishun. International Centre for Theoretical Physics, Trieste (Italy). 
Dec 1990. 9p. Order Number DE91633956. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper generalizes the result about linear isometries of SP 
spaces of W.P. Novinger and D.M. Oberlin from the unit disc of C 
to the bounded symmetric domains of C". (author). 6 refs. 


25235 (IC—90/403) On imbedding theorems in connection 
with Freud’s weight. Nguyen Xuan Ky (institute of Computer Sci- 
ence, Hanoi (Viet Nam)); Nguyen Quang Hoa. International Centre 
for Theoretical Physics, Trieste (Italy). Dec 1990. 6p. Order Num- 
ber DE91633957. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a continuation of a work conceming UI'janov-type 
imbedding theorems with best approximation and modulus of conti- 
nuity in the case of Freud's weight. 4 refs. 


25236 (iIC—-90/405) Uniform ultimate boundedness results 
for some third order nonlinear ditterential equations. Afuwape, 
A.U. International Centre for Theoretical Physics, Trieste (italy). 
Nov 1990. 14p. Order Number DE91633958. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A Liapunov function is used to prove the uniform ultimate bound- 
edness of some third order nonlinear differential equations. 16 refs. 


25237 (IC-90/411) Application of the superconvergence 


properties of the Galerkin approximation to radiative transter. 
Abdei Krim, M.S. (international Centre for Theoretical Physics, Tri- 


este (Italy)); Attia, M.T.; Madkour, M.A. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1990. 16p. Order Number 
DE91633959. Source: OSTI; NTIS (US Sales Only); INIS. 

The Superconvergence Galerkin approximation is introduced to 
calculate some functionals arising in radiative transfer problems. 
Forward and backward radiation heat fluxes are calculated for 
comparison. (author). 12 refs, 2 tabs. 


25238 (IC—90/413) On reliability of singular-value decom- 
position in attractor reconstruction. Palus, M.; Dvorak, |. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1990. 39p. Order Number DE91633960. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Applicability of singular-value decomposition for reconstructing 
the strange attractor from one-dimensional chaotic time series, pro- 
posed by Broomhead and King, is extensively tested and 
discussed. Previously published doubts about its reliability are con- 
firmed: singular-value decomposition, by nature a linear method, is 
only of a limited power when nonlinear structures are studied. (au- 
thor). 29 refs, 9 figs. 


25239 (IC-90/416) The curvature and the algebra of Killing 
vectors in five-dimensional space. Rcheulishvili, G. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 11p. Order 
Number DE91633961. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the Killing vectors for a five-dimensional 
space with the line element. The algebras which are formed by 
these vectors are written down. The curvature two-forms are de- 
scribed. (author). 10 refs. 


25240 (IC—90/418) Periodic solutions of certain third order 
nonlinear differential systems with delay. Tejumola, H.O. 
(Lincoin Univ., PA (USA). Dept. of Mathematics); Aftuwape, A.U. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 
24p. Order Number DE91633962. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper investigates the existence of 27-periodic solutions of 
systems of third-order nonlinear differential equations, with delay, 
under varied assumptions. The results obtained extend earlier 
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works of Tejumola and generalize to third order systems those of 
Conti, lannacci and Nkashama as well as DePascale and lannacci 
and lannacci and Nkashama. 16 refs. 


25241 (IC—90/423) A method for the approximate solutions 
of the unsteady boundary layer equations. Abdus Sattar, Md. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1990. 12p. Order Number DE91633963. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The approximate integral method proposed by Bianchini et al. to 
solve the unsteady boundary layer equations is considered here 
with a simple modification to the scale function for the similarity 
variable. This is done by introducing a time dependent length 
scale. The closed form solutions, thus obtained, give satisfactory 
results for the velocity profile and the skin friction to a limiting case 
in comparison with the results of the past investigators. (author). 7 
refs, 2 figs. 


25242 (IC-90/424) Lax-Phillips scattering theory with per- 
turbations of the type: V(x)=(phi(x))/—x—°, where (=2-(n)/s, 
phi is an element of L°(R"), s > 2 and s > (n)/2. Brambila-Paz, 
F.; Duong Minh Duc. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1990. 18p. Order Number DE91633986. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A scattering theory for the wave equation with compactly sup- 
ported perturbations was developed by Lax-Phillips in 1967. Using 
Enss approach, Phillips developed a Lax-Phillips scattering theory 
with short range perturbations of the type: V(x)=0((1)/—x—%), 6 > 
2. In this paper we develop a scattering theory for more general 
perturbations, i.e. for V(x)=(phi(x))/—x—*, where §=2-(n)/s, phi is 
an element of L°(R"), s > 2 ands > (n)/2. Refs. 


25243 (IC—90/435) An efficient contro! algorithm for nonlin- 
ear systems. Sinha, S. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 10p. Order Number 
DE91633964. Source: OSTI; NTIS (US Sales Only); INIS. 

We suggest a scheme to step up the efficiency of a recently pro- 
posed adaptive control algorithm, which is remarkably effective for 
regulating nonlinear systems. The technique involves monitoring of 
the "stiffness of control” to get maximum gain while maintaining a 
predetermined accuracy. The success of the procedure is demon- 
strated for the case of the logistic map, where we show that the 
improvement in performance is often factors of tens, and for small 
control stiffness, even factors of hundreds. (author). 4 refs, 1 fig., 1 
tab. 


25244 (1}C-90/437) A new heat equation proof of Morse in- 
equalities. Yanlin, Y. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1990. 7p. Order Number DE91633965. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper will give a new proof of the Morse inequalities by us- 
ing the heat equation method without probability discussions. 
(author). 2 refs. 


25245 (IC—-90/441) Geometric applications of evolution. 
Eells, J. International Centre for Theoretical Physics, Trieste (Italy). 
Dec 1990. 5p. Order Number DE91633966. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper discusses the solutions of the evolution equation for 
Riemannian manifolds M when dim M > 2. 


25246 (IC-90/442) 2-D particle in uniform crossed E, B 
fields: Continuous spectrum, discrete optical transition rules. 
Claro, F. (international Centre for Theoretical Physics, Trieste 
(Italy)); Mendoza, S. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1990. 8p. Order Number DE91633987. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A charged particle constrained to move in two dimensions in the 
presence of a perpendicular magnetic field has a discrete energy 
spectrum. Observed from a moving frame, however, the spectrum 
is continuous. We show that emission and absorption of photons 
differs in both frames by a Doppler shift only and that allowed fre- 
quencies are grouped in bands of width proportional to the 
Compton wavelength. (author). 


25247 (IC-90/445) Iterative solution for nonlinear integral 
equations of Hammerstein type. Chidume, C.E. (international 





Centre for Theoretical Physics, Trieste (Italy)); Osilike, M.O. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 
lip. Grant TWASRGMP88-14. Order Number DE91633967. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Let E be a real Banach space with a uniformly convex dual, E*. 
Suppose N is a nonlinear set-valued accretive map of E into itself 
with open domain D; K is a linear single-valued accretive map with 
domain D(K) in E such that Im(N) is contained in D(K); K~' exists 
and satisfies <K—'x-K-'y,j(x-y)> >6——x-y-—— for each x, y is 
an element of Im(K) and some constant 6 > 0, where j denotes 
the single-valued normalized duality map on E. Suppose also that 
for each h is an element im(K) the equation h is an element x+KNx 
has a solution x* in D. An iteration method is constructed which 
converges strongly to x*. Explicit error estimates are also com- 
puted. (author). 25 refs. 


25248 (IC-90/452) On Lipschitzian quantum stochastic dif- 
terential inclusions. Ekhaguere, G.O.S. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1990. 28p. Order Number 
DE91633968. Source: OSTI; NTIS (US Sales Only); INIS. 

Quantum stochastic differential inclusions are introduced and 
studied within the framework of the Hudson-Parthasarathy formula- 
tion of quantum stochastic calculus. Results concerning the 
existence of solutions of a Lipschitzian quantum stochastic differen- 
tial inclusion and the relationship between the solutions of such an 
inclusion and those of its convexification are presented. These 
generalize the Filippov existence theorem and the Filippov- 
Wazewski Relaxation Theorem for classical differential inclusions to 
the present noncommutative setting. (author). 9 refs. 


25249 (IC—90/456) An attempt at solving the problem of 
autocorrelation associated with use of mean approach for 
pooling cross-section and time series in regression modelling. 
Nuamah, N.N.N.N. international Centre for Theoretical Physics, Tri- 
este (Italy). Dec 1990. 9p. Order Number DE91633969. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paradoxical nature of results of the mean approach in pool- 
ing cross-section and time series data has been identified to be 
caused by the presence in the normal equations of phenomena 
such as autocovariances, multicollinear covariances, drift covari- 
ances and drift multicollinear covariances. This paper considers the 
problem of autocorrelation and suggests ways of solving it. (au- 
thor). 4 refs. 


25250 (IC-90/460) The magnetic top as a model of quan- 
tum spin. Barut, A.O. (international Centre for Theoretical Physics, 
Trieste (Italy)); Bozic, M.; Maric, Z. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1990. 44p. Order Number 
DE91633988. Source: OSTI; NTIS (US Sales Only); INIS. 

The magnetic top is defined by the property that the external 
magnetic field B couples to the angular velocity w-vector, as 
distinct from the top whose magnetic moment is independent of an- 
gular velocity. This aliows one to construct a "gauge” theory of the 
top where “he canonical angular momentum s is analogous to the 
canonical momentum of the point particle and the B field plays the 
role of the gauge potential. Magnetic top has four constants of mo- 
tion so that Lagrange equations for Euler angles, 6, phi, chi (which 
define the orientation of the top) are solvable, and are solved here. 
Although the Euler angles have complicated motion, the canonical 
angular momentum s, interpreted as spin, obeys precisely a simple 
precession equation. The Poisson brackets of s, allow us further to 
make an unambiguous quantization of spin, leading to the Pauli 
spin Hamiltonian. The use of canonical angular momentum allevi- 
ates the ambiguity in the ordering of the variables 6, phi, chi, pg, 
Pphi» Peni in the Hamiltonian. A detailed gauge theory of the asym- 
metric magnetic top is also given. (author). 33 refs, 2 figs. 


25251 (IC-90/461) Weighted norm inequalities of Opial and 
Hardy type tor higher-order derivatives. Imoru, C.O. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 9p. Order 
Number DE91633970. Source: OSTI; NTIS (US Sales Only); INIS. 

The object of this paper is to establish some new weighted inte- 
gral inequalities of Opial and Hardy type which can be used in the 
analysis of solutions of ordinary differential equations and in the 
study of the bounds and compactness of the integral operators of 
Riemann-Liouville and Weyl. (author). 8 refs. 
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25252 (IC-90/465) Decomposition numbers of certain lin- 
ear groups. Darafsheh, M.R. International Centre for Theoretical 
Physics, Trieste (italy). Dec 1990. 25p. Order Number 
DE91633971. Source: OSTI; NTIS (US Sales Only); INIS. 

The decomposition numbers of the linear groups GLs(2) and 
GL¢(2) for all odd primes P dividing the order of the group under 
consideration are determined. 6 refs, 6 tabs. 


25253 (IHEP-OTF—-90-25) The relativistic theory of gravite- 
tion. Logunov, A.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij, 1990. 12p. (IFVE-OTF~-90-25.). Order Number 
DE91634035. Source: OSTI; NTIS (US Sales Only); INIS. 

The foundations of the Relativistic Theory of Gravitation are 
discussed. Special attention is paid to the role of the causality prin- 
ciple in this theory. 6 refs. 


25254 (IHEP-OTF—-90-50) Exact solutions of the vacuum 
Einstein’s equations allowing for two noncommuting Killing 
vectors: Type Goll of Petrov classification. Aliev, V.N.; Leznov, 
A.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). inst. Fiziki Vysokikh Ehnergij. 1990 
13p. (IFVE-OTF-90-50.). Order Number DE91636028. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Math. Phys. 

Einstein's equations are written in the form of covariant gauge 
theory in two-dimensional space with binomial solvable gauge 
group, with respect to two noncommutative of Killing vectors. The 
theory is exact integrable in one-dimensional case and series of 
partial exact solutions are constructed in two-dimensional. 5 refs. 


25255 (IHEP-OTF—90-60) Relativistic particle with arbitrary 
spin in non-Grassmannian approach. Piyushchaj, M.S. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 11p. Order 
Number DE91635985. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett. B. 

A relativistic model of a massive spinning particle is constructed 
by analogy with pseudociassical mechanics. At the Lagrangian 
level, the spin degrees of freedom are described by two commut- 
ing Lorentz vectors and by two scalars. The model permits explicity 
covariant quantum description and in the quantum spectrum there 
are states of arbitrary integer or half-integer spin, whose value is 
defined by the values of the quantized parameters of the model. 18 
refs. 


25256 (IHEP-OTF—90-84) On the fundamental principles of 
the relativistic theory of gravitation. Logunov, AA; 
Mestvirishvili, M.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vyso!?kh 
Ehnergij. 1990. 16p. (IFVE-OTF-90-84.). Order Number 
DE91636029. Source: OSTI; NTIS (US Sales Only); INiS. 

This paper expounds consistently within the frames of the Spe- 
cial Relativiiyy Theory the fundamental postulates of the Relativistic 
Theory of Gravitation (RTG) which make it possible to obtain the 
unique complete system of the equations for gravitational field. Ma- 
jor attention has been paid to the analysis of the gauge group and 
of the causality principle. Some results related to the evolution of 
the Friedmann Universe, to gravitational collapse, etc. being the 
consequences of the RTG equations are also presented. 7 refs. 


25257 (IHEP-OTF-90-107) The algebra of Killing vectors in 
five-dimensional space. Rcheulishvili, G.L. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Se’ 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 16p. (IFVE-OTF—90- 
107.). Order Number DE91635976. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper presents algebras which are formed by the found 
earlier Killing vectors in the space with linear element ds. Under 
some conditions, an explicit dependence of r is given for the func- 
tions entering in linear element ds. The curvature two-forms are 
described. 7 refs. 


25258 (IHEP-OTF—-90-140) Relativistic theory of gravitation 
based on the constant curvature space. Logunov, AA; 
Mestvirishvili, M.A.; Chugreev, Yu.V. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
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Fiziki Vysokikh Ehnergij. 1990. 19p. (IFVE-OTF—90-140.). Order 
Number DE91636027. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper expounds the basic postulates of the relativistic the- 
ory of gravitation on the basis of the constant curvature space, 
which make it possible to find uniquely the complete system of the 
equations for gravitational field having a nonzero rest mass. 7 refs. 


25259 (INIS-BR-2608, pp. 705-718) Gravity in 2+ 1 dimen- 
sions. Gerbert, P.S? (Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Center for Theoretical Physics). Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica. 1989. 741p. (CONF-8901128-: 5. Jorge 
Andre Swieca summer school: field theory and particle physics, 
Sao Paulo (Brazil), 8-21 Jan 1989). In Proceedings of the 5. Jorge 
Andre Swieca Summer Schoo! Field Theory and Particle Physics. 
Order Number DE91636083. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A review of 2+1-dimensional gravity, and recent results concern- 
ing the quantum scattering of Klein-Gordon and Dirac test particles 
in background of point sources with and without spin are presented. 
The classical theory and general remarks of 2+1 dimensional grav- 
ity are reviewed. The space-time in presence of point sources is 
described. The classical scattering and applications to (Spinning) 
cosmic strings are discussed. The quantum theory is considered 
analysing the two body scattering problem. The scattering of spin- 
less particles is discussed including spin-effects. Some classifying 
remarks about three-dimensional analogue of hte Weyl tensor and 
Chern-Simons theories of gravitation are also presented. (M.C.K.). 


25260 (INS-869) Various actions for pregeometry. Ter- 
azawa, Hidezumi. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Apr 1991. 13p. Order Number DE91508416. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Various actions for pregeometry are presented and compared. 
The 'space-field identity’ which equates the n-beins to the deriva- 
tives of fundamental scalars is derived from a simple action but 
seems to be too restrictive to be practical. (author). 


25261 (ITEF—113-89) 1/N-expansion in quantum mechan- 
ics. Part 1. Popov, V.S.; Mur, V.D.; Sergeev, AV. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki. 1989. 30p. (In Russian). Order Number DE91635986. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Applications of 1/N-expansion to calculation of energies and wave 
functions (including ones for quasistationary states), to the problem 
of two Coulomb centers and to the three-body problem are consid- 
ered. It is shown that in many cases (for example, for exponential 
potentials, for cc-bar charmonium states) this method provides high 
accuracy even for small quantum numbers, including the ground 
state. Relationship of the result with properties of coherent states, 
minimizing uncertainty ratios, is discussed. 28 refs.; 3 figs.; 4 tabs. 


25262 (ITEF—114-89) 1/N-expansion in quantum mechan- 
ics. Part 2. Popov, V.S.; Mur, V.D.; Sergeev, A.V. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki. 1989. 44p. (in Russian). Order Number DE91635987. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration of 1/N-expansion in quantum mechanics, applied 
to the problem of two Coulomb centers and to the three-body sys- 
tem with pairing interaction is continued. Sequential members of 1/ 
N-expansion for the energy, representing energy of classic motion 
(Ece) and quantum corrections for it, have been calculated. Pade 
approximations and square Pade-Hermite approximations are used 
for summation of 1/N-expansion. This enables to determine (with 
high accuracy) term energy even for small quantum members. 21 
refs.; 11 figs.; 7 tabs. 


25263 (ITEF—115-89) Dirac and logic foundations of quan- 
tum theory. Medvedev, B.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki. 1989. 29p. (in Russian). 
Order Number DE91633991. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Dirac role in creation of logic foundations of quantum mechanics 
and quantum field theory is studied. 20 refs. 
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25264 (lYaF—-89-69) Tetrad and self-dual formulations of 
Regge calculus. Khatsymovskij, V. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1989. 11p. Order Number 
DE91634036. Source: OSTI; NTIS (US Sales Only); INIS. 

The formulations of Regge-discretized general relativity are stud- 
ied which are analogous to the tetrad and self-dual representations 


of the continuum theory. 9 refs. 


25265 (lYaF-90-1) Continuous time Regge gravity in the 
tetrad-connection variables. Khatsymovskij, V. AN SSSR, 
Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1990. 13p. Order Num- 
ber DE91634037. Source: OSTI; NTIS (US Sales Only); INIS. 

The continuous time limit of the tetrad-connection formulation of 
Regge calculus is found. The shift and lapse functions take on their 
values loosely. In the continuous space limit the action obtained is 
reduced to the continuous general relativity action. 16 refs. 


25266 (lYaF-90-15) Scaling properties of band random ma- 
trices. Gasati, G.; Molinari, L.; Izrailev, F. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki, 1990. 15p. Order Number 
DE91635977. Source: OSTI: NTIS (US Sales Only); INIS. 

It is shown on the basis of numerical data that the normalized lo- 
calization length of eigenvectors of band random matrices follows a 
scaling law. The scaling parameter is b?/N, where b measures the 
band-width and N is the size of the matrix. 25 refs.; 4 figs. 


25267 (JAERI-M-91-031) New kinetic theory for non- 
equilibrium dense gases. Taji, Yukichi (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1991. 70p. Order Number DE91508204. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the usual kinetic theory of gases it has been believed that any 
states of gases are describable if the Liouville equation is suitably 
approximated because the equation describes every mechanical 
state of gases. Here the Liouville equation, which is certainly deter- 
ministic in phase space, is clarified however to be abie to treat only 
isotropic equilibrium dilute gases in yu-space, through the discus- 
sion of which a new kinetic theory is proposed to treat anisotropic 
nonequilibrium dense gases. These matters are reported in Part |. 
In Part |i by applying the theory to the case of nonequilibrium 
monoatomic molecular dense gases an extended Boltzmann equa- 
tion is derived, in which the effect of triple collisions is considered 
SO anisotropic momentum transfer in collisions can be treated. In 
Part Ill the case of nonequilibrium gases of dumbbeli-shaped 
molecules is treated and moment equations of angular momentum 
transfer between rotating molecules are shown to be expressed in 
the same form as Maxwell's equations; this corresponds to the 
growth theory of thunder. For showing skeleton of this kinetic the- 
ory let us lay key terms: dense gas, spatial extent of molecules, to 
adopt p-space for expressing extent and distance between them, 
to adopt finite-time average over open subsystems consisting of a 
few particles by which ensemble average in y-space is describ- 
able, to apply the Liouville theorem to the description in p-space 
and to introduce coarse-grained time. Though molecular extent has 
been treated merely implicitly in phase space, molecular extent is 
here considered explicitly by introducing coarse-grained time, by 
which harmony is brought with the classical mechanics describing 
mass-points. (author). 


25268 (JINR-E-2-89-32) Antiparticles. Strel'tsov, V.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High Energy. 
1989. 9p. Order Number DE91636031. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is stressed that one of principal consequences following from 
the introduction of the Minkowski space and of its conjugate 
energy-momentum space is the existence of objects exhibiting neg- 
ative energy and moving backward in time. With account of the 
reinterpretation principle the above signifies the existence of an- 
tiparticles. It is noted that within the framework of this approach the 
well-known difficulties inherent in the Dirac vacuum are removed. 
The conclusion is made that the violation of T-invariance in weak 
interactions should be accompanied by a violation of the law of 
lepton charge conservation (for instance, in Ki,-decays). Attention 
is drawn to the fact that (as a consequence of the relativization of 
space-time coordinates) non-conservation of spatial parity must 





necessarily be closed to the violation of T-invariance. 12 refs.; 1 
fig. 


25269 (JINR-E--2-89-243) Hamiltonian constraints of a rela- 
tivistic membrane. Gogilidze, S.A. (Tbilisskij Gosudarstvennyj 
Univ., Tbilisi (USSR)); Sanadze, V.V.; Tkebuchava, F.G.: Surovt- 
sev, Yu.S. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics. 1989. 6p. Order Number DE91635988. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Mod. Phys. Lett., A. 

By analysing Poisson brackets for constraints of a relativistic 
membrane it is shown that changes in the canonical variables in 
the course of evolution of the system from an initial to a final state 
do not depend on the sequence of space-like surfaces on which in- 
termediate states are given. 7 refs. 


25270 (JINR-E-2-89-309) A novel method to solve func 
tional differential equations. Application to quantum field 
theory. Tapia, V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 30p. Order Number 
DE91633974. Source: OSTI; NTIS (US Sales Only); INIS. 

A method is presented to solve functional linear differential equa- 
tions based on the fact that a functional linear differential equation 
is solved by a local differential equation containing variational 
derivatives with respect to the concerned fields. The solution of a 
variational differential equation will be a function containing the 
derivatives of the fields at all orders. In order to keep finite the or- 
der of the solution one must restrict the considerations to those 
functions which are polynomials in the highest-order derivatives of 
the fields with arbitrary functions of the lower-order derivatives as 
coefficients. Then functiona! differential equations reduce to a sys- 
tem of coupled partial differential equations for the coefficients. 
These results are applied to quantum field theory. The 
Schroedinger equation reduces to a system of coupled partial dif- 
ferential equations. This provides therefore a non-perturbative 
scheme for quantum field theory. The massless and the massive 
(Klein-Gordon) scalar fields are considered. 3 refs. 


25271 (JINR-E-2-89-326) On construction of quantum me- 
chanics on cubic forms. Yamaleev, R.M. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1989. 8p. Order Number DE91635989. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the journal Phys. Lett., A. 

One of the ways is studied of constructing Quantum Mechanics 
on cubic forms with a wave function in the field of Greav’s num- 
bers. The corresponding cubic forms and transformations such as 
rotation which remain invariant these cubic forms are determined. 
The properties of geometric elements on cubic forms and Dicson 
algebra of the cubic degree are described. We give definitions of 
triunitary operator, creation operators for trilinear oscillator and op- 
erator of trispin. Analogs of the energy operator of Pauli equation 
and the relativistic relationship between energy, momentum and 
mass are considered. 10 refs. 


25272 (JINR-E-2-89-333) Anisotropic space-time. Strel'tsov, 
V.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1989. 18p. Order Number DE91636032. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A conventionai character of the concept of simultaneity and 
distance in the special theory of relativity is discussed. Lorentz- 
Edwards transformations taking into account explicity allowable 
time anisotropy are considered. Experimentally permissible space 
anisotropy is introduced by the gauge transformation of a spatial 
coordinate in the Lorentz formulae. Finally the possibility of intro- 
ducing anisotropic space-time within the stated conventions is 
considered. Corresponding generalized Lorentz transformations, 
expressions for one-way velocities, right and left distances for ma- 
terial bodies etc. are obtained. The possibility of generalizing the 
Lobachevsky geometry to anisotropic velocity space is also dis- 
cussed. The use of right and left Feynman clocks (made on the 
basis of parity nonconservation) is suggested for practical realiza- 
tion of anisotropic time-space. Characteristic properties of 
anisotropic (noncommutative) geometry are considered. 24 refs.; 4 
figs. 
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25273 (JINR-E-2-89-616) Relative velocity, momentum and 
energy of point particles in spaces with general linear trans- 
port. lliev, B.Z. Joint Inst. for Nuclear Research, Dubna (USSR) 
Lab. of Theoretical Physics. 1989. 16p. Order Number 
DE91634038. Source: OSTI: NTIS (US Sales Only): INIS. 

On the basis of the concept of general linear transport along 
curves, the relative velocity, momentum and energy of two point 
particles in any spaces (manifolds) are defined in which some 
transport (e.g., parallel, Fermi-walker, etc.), and in the last case the 
metric, is given. Some connections between these quantities are 
derived and attention is paid to the case of massless particles. As 
an example the case of special relativity is investigated in detail. 5 
rets. 


25274 (JINR-E-2-89-688) The role of gauge invariants in 
path integral construction. Shabanov, S.V. (Novosibirskij Gosu- 
darstvennyj Univ., Novosibirsk (USSR)). Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 10p. 
Order Number DE91635990. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to the journal Lett. Math. Phys. 

For the finite-dimensional model with an arbitrary gauge group 
the method of path integral construction is given which not requaire 
explicit separation of unphysical variables. The problem of reduc- 
tion of both physical configurational and phase space is solved. 10 
refs. 


25275 (JINR-E-4-89-662) On the relevance of Gamow 
states for the description of systems with time-dependent pa- 
rameters. Milek, B. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics); Reif, R. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 
18p. Order Number DE91633992. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The physical relevance of Gamow states has been investigated 
for decay processes of explicity time-dependent quantum systems. 
For such purpose the differential emission spectra derived from ex- 
act solutions of the Schroedinger equation have been computed, 
fully including thr continuum, and compared to spectra resulting 
from a closed expression based on a physically transparent mech- 
anism of radioactive decay wih time-dependent parameters. Both 
methods are applied within a model consisting of a single particle 
initially bound in an angular-momentum dependent separable po- 
tential. The comparison between the numerical results for various 
dynamical regimes demonstrates that under certain conditions con- 
cerning the different time scales of the process the use of Gamow 
states allows at least qualitatively for the prediction of typical fea- 
tures of the emission spectrum like pak position, peak width, and 
the total amount of emission. However, the nonadiabatic effects 
create a high-energetic component in the spectrum with cannot be 
reproduced by the emission from Gamow states. 31 refs.; 5 figs. 


25276 (JINR-E-5-89-726) Anharmonic oscillator in the new 
perturbative picture. Znojil, M. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 12p. Order 
Number DE91635991. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method suitable for solving Schroedinger equations with 
polynominal potentials is proposed. It is based on a perturbative 
improvement of the quasi-exact solutions. The simple Coulomb + 
anharmonic oscillator is analysed in full detail and a feasibility of 
the whole scheme is documented. The preliminary numerical tests 
are encouraging - the method may become a valuable component 
and extension of the so-called Hill-determinant approach. 10 refs.; 
5 tabs. 


25277 (JINR-E-5-89-797) A converse of the Kato- 
Rosenblum theorem. Neidhardt, H.; Wollenberg, M. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 22p. Order Number DE91633975. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the journal Operator theory. 

The well-known Kato-Rosenblum theorem says that if we perturb 
an arbitraryself-adjoint operator Hp by a self-adjoint trace class op- 
erator; then the wave operators W;(Ho+V_.Ho) always exist. In this 
paper we show that a kind of converse of this theorem holds. 
Namely, if we have that for a given bounded self-adjoint operator V 
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the wave operators W;(Ho+V_.Ho) for all self-adjoint operators Ho 
exist. then V is a trace class operator. This result is also true if we 
use weaker notion of wave operators. 12 refs. 


25278 (JINR-E-5-89-806) Breather type solutions of the 
vector nonlinear Schroedinger equation with quasi-constant 
boundary conditions. Makhan'kov, V.G.: Siavov, S.|. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation. 1989. 6p. Order Number DE91633993. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Submitted to International Workshop Solitons and Applications, 
Dubna, 1989. 

Vector nonlinear Schroedinger equations (VS3) is investigated 
under quasi-constant boundary conditions. New two-soliton solu- 
tions are obtained with such non-trivial dynamics that they may be 
called the breather solutions. A version of the basic Novikov- 
Dubrovin-Krichever algebro-geometrical approach is applied to 
obtain breather like solutions existing for all types of internal sym- 
metry is specified are formulated in terms of the soliton velocity 
expressed via the parameters of the problem. 4 refs. 


25279 (JINR-R-2-89-95) Gravity and the concept of energy. 
Tentyukov, M.N. Joint inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 12p. (In Russian). Order Num- 
ber DE91636035. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Acta Phys. Pol. 

The hypothesis is justified that the gravitational field does not 
carry energy as the electromagnetic field transferring the interac- 
tion between the electric charges has no a charge. It is shown that 
the pseudotensor approach is inapplicable to solve a problem of 
localization of the energy-momentum characteristics of the gravita- 
tional fied. The results are obtained by embedding the metric 
tensor describing the gravitation in the affinely connected space. 
Hence it is evident that the formal field approach to the General 
Relativity is invalid for solving the gravitational energy-momentum 
problem. 17 refs. 


25280 (JINR-R-2-89-171) Interaction of solitary waves in 
the system described by the Kadomtsev-Petviashvili equation 
with a self-consistent source. Mel’nikov, V.K. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 
20p. (In Russian). Order Number DE91635978. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the journal Commun. Math. Phys. 

Solitary waves moving with nonconstant velocity are found in the 
nonlinear integrable system described by the Kadomtsev- 
Petviashvili equation with a_ self-consistent source. Explicit 
expressions are derived for the solutions describing the interaction 
of an arbitrary number of these waves. It is shown that in contrast 
with the decay and fusion of solitons the decay and fusion of the 
above solitary waves are not of the resonance nature and proceed 
in the general case. The obtained results are relevant to some 
problems of hydrodynamics, solid state physics, plasma physics, 
etc. 6 refs. 


25281 (JINR-R-2-89-183) Examples of areal objects: rela- 
tivistic two-body system, spherical membrane, de Sitter world. 
Shavokhina, N.S. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems. 1989. 9p. (In Russian). Order Number 
DE91636033. Source: OSTI; NTIS (US Sales Only); INIS. 

Relativistic objects are called areal if their action is the linear 
combination of areas of surfaces with different dimensions. Several 
extended areal objects are considered. The energy - momentum 
tensor is found for the system of two bodies with the interaction on 
the minimal two-dimensional surface connecting world lines of 
these bodies. It is shown that there are closed areal objects with- 
out material points. They are the spherical membrane and de Sitter 
world. 20 refs. 


25282 (JINR-R-2-89-228) Scattering problem for Faddeev 
equations in adiabatic representation. Vinitskij, S.|. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Dubovik, V.M.; Markovski, B.L.; Suz’ko, A.A. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 15p. 
(In Russian). Order Number DE91635992. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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A constructive approach to the direct and inverse three-body 
scattering problem is formulated. It is based on a new adiabatic 
representation for the three-body wave adiabatic representation for 
the three-body wave functions using the correct boundary condi- 
tions via compact integral Faddeev equations. 15 refs. 


25283 (JINR-R-2-89-418) Integration of the Korteweg-de 
Vries equation with a source. Melnikov, V.K. Joint Inst. for Nu- 
clear Research. Dubna (USSR). Lab. of Theoretical Physics. 1989. 
23p. (In Russian). Order Number DE91633978. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Submitted to Inverse Probl. 

It is shown that solutions rapidly decreasing as x -> +-o00 of the 
Korteweg-de Vries equation with a source can be obtained by the 
inverse scattering method for the one-dimensional Schroedinger 
operator on a straight line. The conditions are found under which 
the Korteweg-de Vries equation with a source has a pure soliton 
solution. The obtained result are relevant to some problems of hy- 
drodynamics, plasma physics, solid state physics, etc. 7 refs. 


25284 (JINR-R-2-89-675) On first integrals of the 
Korteweg-de Vries equation with a self-consistent source. 
Melnikov, V.K. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 6p. (In Russian). Order Number 
DE91633979. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the points of the discrete spectrum of the 
Schroedinger operator with the potential satisfying the Korteweg-de 
Vries equation with a self-consistent source are independent of 
time t and thus are first integrals of this equation. 3 refs. 


25285 (JINR-R-2-89-690) On the Lax equations with a 
self-consistent source. Mel'nikov, V.K. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 22p. (in 
Russian). Order Number DE91633995. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is shown that for any nonlinear evolution equation having the 
operator representation (Lax representation by using L-A pair) 
there exists perturbation (named a self-consistent source) gener- 
ated by the eigenfunctions of the operator L such that the 
perturbed equation can also be integrated by the inverse scattering 
method for the operator L. The scheme of integrating these equa- 
tions is found for a wide class of operators L. 4 refs. 


25286 (JINR-R-2-89-738) On the Lax equations with a 
self-consistent source. Mel’nikov, V.K. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 8p. (in 
Russian). Order Number DE91633980. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Three types of operator representations are found for the Lax 
equations with a self-consistent source. Two of them are shown to 
be equivalent. 5 refs. 


25287 (JINR-R-2-89-781) On integration of the Korteweg- 
de Vries equation with a self-consistent source. Mel'nikov, V.K. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 7p. (In Russian). Order Number DE91633981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The new self-consistent source for the Korteweg-de Vries equa- 
tion is found. It is shown that the Korteweg-de Vries equation with 
this source is integrable over the functions rapidly decreasing in x 
by the inverse scattering method for the one-dimensional 
Schroedinger operator on a straight line. 4 refs. 


25288 (JINR-R-2-89-814) The generalization of interbasis 
oscillator expansions cylinder-sphere in the field of a 
ring-shaped potential. Sisakyan, A.N. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics); Lutsenko, 
|.V.; Mardoyan, L.G.; Pogosyan, G.S. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 8p. (In 
Russian). Order Number DE91635993. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Radial wave functions of a ring-shaped potential are found to be 
orthogonal with respect to the angular momentum following anal- 
ogy between ring-shaped and oscillator potentials. It is shown that 
expansion coefficients of a cylindrical basis of the ring-shaped po- 
tential over a spherical basis coincide with the Clebsch-Gordon 





coefficients of the group SU(2) continued into the region of arbi- 
trary real values of the momentum. 5 refs.; 4 tabs. 


25289 (JINR-R—2-89-836) The structure of conserved 
currents in the theory of gravitation with the background con- 
nection. Tentyukov, M.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1989. 11p. (In Russian). Order 
Numoer DE91636034. Source: OSTI; NTIS (US Sales Only); INIS. 

In the theory of gravitation with the background connection the 
presence of the group of motions of the background connection 
leads to the existence of conserved Noether’s currents. But the 
structure of these currents is such that the conserved laws become 
improper and the group of the action invariance can be expanded 
to the infinitely parametrized pseudogroup. The construction of this 
expansion investigated in detail. 16 refs. 


25290 (JINR-R-2-89-850) Integrable three-channel static 
model tor cattering of two particles with spin 1 (continued). 
Rerikh, K.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics. 1989. 10p. (In Russian). Order Number 
DE91635994. Source: OSTI; NTIS (US Sales Only); INIS. 

Simple formulae for the general solution of equations of the 
static model with the crossing symmetry matrix A(1,1) is obtained. 
Phase curves for the dynamical subsystem given by the quadratic 
Cremona transformation and defining the behaviour of the general 
solution are computed for different choices of the invariant of the 
Cremona transformation. The properties of the function defining the 
general solution are discussed. 6 refs.; 6 figs. 


25291 (JINR-R—2-89-863) How quantum impenetrability af- 
fects the Aharonov-Bohm scattering. Afanas'ev, G.N. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 12p. (in Russian). Order Number DE91635995. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett.,A. 

Effect of impenetrability conditions on the Aaronov-Bohm cross 
sections is studied. This fact should be taken into account in 
analysing the experimental data. Both the relativistic and nonrela- 
tivistic cases are considered. 14 refs.; 1 fig. 


25292 (JINR-R—4-89-289) Surprises of quantum tunnelling 
(On the velocity of the motion under barrier). Zakhar’ev, B.N. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics); Shilov, V.M.; Ol’khovskij, V.S. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 8p. 
(In Russian). Order Nurnmber DE91635996. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We consider the time evolution of subbarrier motion for investi- 
gation of the unexpected effect, discovered by Fletcher - the barrier 
length independence of the time delay of the tunnelling packet for 
sufficiently long barriers. It is shown that the velocity of a wave 
packet under the barrier is exponentially decreasing from the be- 
ginning to the end of the barrier. So the main part of time the 
packet spends during the transition of the last part of the barrier. 4 
rets.; 3 figs. 


25293 (JINR-R-4-89-357) Theoretical description of Tono- 
mura experiments. Afanas’ev, G.N. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 7p. 
(In Russian). Order Number DE91633996. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the journal Phys. Lett.,A. 

A theoretical description of the well-known Tonomura experi- 
ments testing the existence of the Aharonov-Bohm effect is 
presented. The electron scattering cross sections on the toroidal 
solenoid are obtained both with and without magnetic field. Possi- 
ble complications in the interpretation of experimental data are 
discussed. 8 refs.; 2 figs. 


25294 (JINR-R-4-89-504) Dirac quantization for rotational 
of a top. Myunkhov, L. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1989. 6p. (in Russian). Order 
Number DE91635997. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Yad. Fiz. 

Using the two-dimensional sphere S* as the collective space and 
introducing an effective vector potential, following Berry’s construc- 
tion, the quantum rotation of a top is equivalent to the motion of 
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bosons and fermions in the field of a magnetic monopole. The spin 
of the system is determined by Dirac’s quantization condition and, 
especially, half-integer values of the spin are a consequence of D>- 
symmetry. 9 refs. 


25295 (JINR-R-4-89-558) Matrix structure of Faddeev 
equations in coordinate space. Vinitskij, S.|. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics): 
Puzynin, |.V.; Merkur'ev, S.P.; Suslov, V.M. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 12p. 
(In Russian). Order Number DE91635979. Source: OST!; NTIS 
(US Sales Only); INIS. 

Submitted to Yad. Fiz. 

A new computational scheme for solution of Faddeev equations 
for three charged particles in the coordinate space is suggested. A 
discrete approximation of integral operators is based on the known 
representation in terms of the fundamental splines. The matrix 
structure is selected in agreement with the adiabatic limit of Fad- 
deev equations. The iteration scheme realizes the inverse iteration 
method with a shift and initial approximations, obtained in the adia- 
batic limit. The linear problem at each iteration is solved by the 
alternation-direction implicit method. This approach is firstly applied 
to compute the bound state of the mesomolecule tt,. For the 
positronium ion P,~ together with the isoliness of Faddeev compo- 
nents, the plots of the adiabatic term and the corresponding radial 
solution are presented. 9 refs.; 7 figs. 


25296 (JINR-R-4-89-827) On the principle of relativity and 
its violation in the phenomena of spin precession of moving 
charged particles. Neganov, B.S. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 15p. (In Russian). 
Order Number DE91634039. Source: OST!; NTIS (US Sales Only); 
INIS. 

It is found that in the phenomenon of spin precession of charged 
particles moving along a curvilinear trajectory the principle of relativ- 
ity is violated up to the first order for the parameter v/c. It is shown 
that the direct reason for the violation is the additional Thomas 
precession determined by the absolute curvature of the particle tra- 
jectory and the absolute curvature of the particle trajectory and the 
absolute velocity of the particle in space. Only the mean preces- 
sion velocity per period is found to satisfy the principle of relativity 
during the circular motion of a particle, which agrees with the preci- 
sion measurements carried out at high energies. 4 refs.; 1 fig. 


25297 (JINR-R-5-89-121) Functional integral and Feynman- 
Kac formula in the superspace. Ktitarev, D.V. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation. 1989. 7p. (In Russian). Order Number 
DE91635998. Source: OST!; NTIS (US Sales Only); INIS. 

We consider the Cauchy problem for linear pseudodifterential 
equations in the superspace. The solution is constructed in the 
form of series. It may be regarded as a definition of a chronological 
exponent of a pseudodifferential operator symbol and interpreted 
as a functional integral in the superspace. 12 refs. 


25298 (JINR-R-5-89-220) Some physical applications of 
nonstancard logic systems: Introduction. Elements of com- 
mon sense logic. Bogdanova, N.V.; Kostenko, B.F. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation. 1989. 12p. (in Russian). Order Number 
DE91635980. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief review of basic ideas and mathematical tools needed for 
constructing a wide class of logic systems differing from the classi- 
cal one is presented. Some plausible reasoning rules according to 
which the information transforms at the first stage of physical theory 
development are formulated as an example. 16 refs.; 1 fig.; 1 tab. 


25299 (JINR-R-11-89-643) Numerical solution to the scat- 
tering problem with complex potential. Zhaniav, T.; Puzynin, |.V. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Comput- 
ing Techniques and Automation. 1989. 8p. (in Russian). Order 
Number DE91633976. Source: OST!; NTIS (US Sales Only); INIS. 

Numerical method for solving the scattering problem for the radial 
Schroedinger equation with complex potential is presented. The 
statement of this problem as a nonlinear boundary value problem 
is given. In order to solve numerically the latter is approximated by 
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the spline-function method and the iteration scheme of generalized 
continuous analog of Newton method is used. 10 refs.; 4 tabs. 


25300 (JINR-R—11-89-686) Algorithm tor numerical investi- 
gation of quark-hadron matter thermodynamics. Kadantseva, 
E.P.; Shanenko, A.A.; Yukalov, V.I. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1989. 15p. (In Russian). Order Number DE91633977. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Thermodynamics of quark-hadron matter.is investigated numeri- 
cally by using the modified Newton method. It is shown that 
solutions of the problem exist and are unique in corresponding re- 
gions of the change of thermodynamics parameters. All conditions 
necessary for the convergence of the Newton method are satisfied. 
5 refs.; 5 figs. 


25301 (JINR-R—11-89-771) Numerical solution to the direct 
and inverse problems of quantum mechanics in the framework 
of the R-matrix approach and Bargmann formalism. 
Amirkhanov, |.V.; Puzynina, T.P. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation. 
1989. 11p. (In Russian). Order Number DE91633994. Source: 
OSTI; NTIS (US Sales Only): INIS. 

The matrix potential reconstruction problem for a system of the 
second-order differential equations via the spectral data in the 
framework of the R-matrix scattering theory is considered. Two pro- 
gram complexes for solving the direct V problem and inverse S one 
of Quantum Mechanics were constructed. The results of numerical 
experiments for the 2-channel problem are given. 18 refs.; 3 tabs. 


25302 (LA-UR-91-1714) Optical analogs of model atoms in 
fields. Milonni, P.W. Los Alamos National Lab., NM (USA). 2 May 
1991. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9105204—1: North Atlantic 
Treaty Organization (NATO) advanced research workshop on co- 
herence in the interaction of radiation with atoms, Ontario, CA 
(USA), 3-11 May 1991). Order Number DE91013392. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The equivalence of the paraxial wave equation to a time- 
dependent Schroedinger equation is exploited to construct optical 
analogs of model atoms in monochromatic fields. The approxima- 
tion of geometrical optics provides the analog of the corresponding 
classical mechanics. Optical analogs of Rabi oscillations, photoion- 
ization, stabilization, and the Kramers-Henneberger transformation 
are discussed. One possibility for experimental realization of such 
optical analogs is proposed. These analogs may be useful for stud- 
ies of “quantum chaos” when the ray trajectories are chaotic. 9 
refs. 


25303 (LA-UR-91-1895) Complex dynamics of the integer 
quantum Hall effect. Trugman, S.A. (Los Alamos National Lab., 
NM (USA)); Nicopoulos, V.N. Los Alamos National Lab., NM 
(USA). [1991]. 29p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-9105151-2: Physi- 
cal phenomena at high magnetic fields, Tallahassee, FL (USA), 
15-18 May 1991). Order Number DE91013383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We investigate both classical and quantum potential scattering in 
two dimensions in a magnetic field, with applications to the integer 
quantum Hall effect. Classical scattering is complex, due in one 
case to the approach of scattering states to an infinite number of 
bound states. We show that bound states are generic, and occur 


for all but extremely smooth scattering potentials (|V| — 0). Quan- 
tum scattering follows the classical behavior rather closely, 
exhibiting sharp resonances rather than classical bound states. Ex- 
tended scatterers provide an explanation for the breakdown of the 
QHE at a comparatively small Hall voltage. 16 refs., 14 figs. 


25304 (LA-UR-91-1916) The SU(3) generalizatoin of 
Racah's SU(2j + 1) > SU(2) group-subgroup embedding. 
Louck, J.D.; Biedenharn, L.C. Los Alamos National Lab., NM 
(USA). [1991]. 38p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-9106221-1: Sym- 
metries in physics conference, Cocoyoc (Mexico), 3-7 Jun 1991). 
Order Number DE91014771. Source: OSTI; NTIS; INIS; GPO Dep. 
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Racah showed how to embed the symmetry group, SU(2) or 
SO(3), of a physical system in the general unitary group SU(2j + 
1), where the latter group is the most general group of linear trans- 
formations of determinant 1 that leaves invariant the inner product 
structure of an arbitrary state space H; of the physical system. This 
state space Hj is at the same time the carrier space of an irre- 
ducible representation (irrep) [j] of the symmetry group. This 
embedding is achieved by classifying the vector space of mappings 
H| — H; as irreducible tensor operators with respect to the underly- 
ing symmetry group. These irreducible tensors are the generators 
of the Lie algebra of SU(2j + 1). Racah’s method is reviewed within 
the framework of unit tensor operators. The generalization of this 
technique to the symmetry group U(3) to obtain the embedding 
U(3) Cc U(n), where n = dimj[m] is the dimension of an arbitrary ir- 
rep of U(3). As in the SU(2) case, the group U(2) is the symmetry 
group of a physical system, and U(dim|m]) is the most general 
group of linear transformations that preserves the inner product 
Structure of an arbitrary state space Him) of the system. This state 
space Hj) is at the same time the carrier space of irrep [m] of the 
symmetry group U(3). Preliminary results on the Lie algebraic 
vanishings of U(3) Racah coefficients in consequence of the em- 
bedding SU(3) c Eg c SU(27) are given. 61 refs. 


25305 (LA-UR-91-2074) Supercoherent states and physical 
systems. Fatyga, B.W. (Indiana Univ., Bloomington, IN (USA). 
Dept. of Physics); Kostelecky, V.A.; Nieto, M.M.; Truax, D.R. Los 
Alamos National Lab., NM (USA). [1991]. 8p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36 
;AC02-84ER40125. (CONF-9103184—1: Squeezed states and un- 
certainty relations conference, College Park, MD (USA), 28-30 Mar 
1991). Order Number DE91014598. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A method is developed for obtaining coherent states of a system 
admitting a supersymmetry. These states are called supercoherent 
states. The approach presented in this talk is based on an exten- 
sion to supergroups of the usual group-theoretic approach. The 
example of the supersymmetric harmonic oscillator is discussed, 
thereby illustrating some of the attractive features of the method. 
Supercoherent states of an electron moving in a constant magnetic 
field are also described. 35 refs. 


25306 (LIYaF—-1607) Method of the projection operators 
and q-analog of the quantum angular momentum theory. 1. 
Clebsch-Gordan coefficients and irreducible tensor operators. 
Smirnov, Yu.F.; Tolstoj, V.N.; Kharitonov, Yu.l. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1990. 36p. (In Russian). Order Num- 
ber DE91635999. Source: OSTI; NTIS (US Sales Only); INIS. 

The structure of the quantum algebra su,(2) and the properties 
of its irreducible representation are considered. The projection op- 
erator is constructed as a power series from generators of the 
$Ug(2) algebra. The explicit analytical formula for q-analog of 
Clebsch-Gordan coefficients is derived using this projector. Their 
symmetry properties are discussed. The algebraic tables of these 
coefficients are given. The tensor operators are introduced and the 
Wigner-Eckart theorem is proved. 23 refs.; 4 figs. 


25307 (SAND—91-1061) General implementation of thin-siot 
algorithms into the finite-difterence time-domain code, TSAR, 
based on a slot data file. Riley, D.J.; Turner, C.D. Sandia National 
Labs., Albuquerque, NM (USA). Jun 1991. 74p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-760°00789. 
Order Number DE91014336. Source: OSTI; NTIS; GPO Dep. 

Two methods for modeling arbitrary narrow apertures in finite- 
difference time-domain (FDTD) codes are presented in this paper. 
The first technique is based on the hybrid thin-slot algorithm 
(HTSA) which models the aperture physics using an integral equa- 
tion approach. This method can model slots that are narrow both in 
width and depth with regard to the FDTD spatial cell, but is re- 
stricted to planar apertures. The second method is based on a 
contour technique that directly modifies the FDTD equations local 
to the aperture. The contour method is geometrically more flexible 
than the HTSA, but the depth of the aperture is restricted to the 
actual FDTD mesh. A technique to incorporate both narrow- 
aperture algorithms into the FDTD code, TSAR, based on a “slot 
data file” is presented in this paper. Results for a variety of 





complex aperture contours are provided, and limitations of the al- 
gorithms are discussed. 


25308 (UCRL-JC—105481) Ring-laser solitons: A multipass 
approach. Hawkins, R.J. (Lawrence Livermore National Lab., CA 
(USA)); Yamamoto, Y. Lawrence Livermore National Lab., CA 
(USA). 27 Nov 1990. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-910595—11: CLEO 
'91: conference on lasers and electro-optics, Baltimore, MD (USA), 
12-17 May 1991). Order Number DE91013242. Source: OSTI; 
NTIS; GPO Dep. 

We show that higher-order solitons are possible in ring lasers by 
deriving a modified nonlinear Schroedinger equation based on the 
discrete-element structure of the ring laser and discuss the implica- 
tions of this derivation for soliton propagation in these lasers. 3 
refs. 


25309 (UCRL-JC—105692) Transport with Feynman propa- 
gators. White, R.H. Lawrence Livermore National Lab., CA (USA). 
6 Nov 1990. 11p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-9011149-16: 1990 nuclear 
explosives code developers’ conference, Monterey, CA (USA), 6-9 
Nov 1990). Order Number DE91013566. Source: OSTI; NTIS; 
GPO Dep. 

Richard Feynman's formulation of quantum electrodynamics sug- 
gests a Monte Carlo algorithm for calculating wave propagation. 
We call this the Sum Over All Paths (SOAP) method. The method 
is applied to calculate diffraction by double slits of finite width and 
by a reflection grating. Calculations of reflection by plane and para- 
bolic mirrors of finite aperture and from several figured surfaces 
are shown. An application to a one-dimensional scattering problem 
is discussed. A variation of SOAP can be applied to the diffusion 
equation. 2 refs., 8 figs. 


25310 (UCRL-JC—106950-Rev.1) Spatial propagation of 
squeezed light in a degenerate parametric amplifier: Revision 
1. Deutsch, |.H. (California Univ., Berkeley, CA (USA). Dept. of 
Physics); Garrison, J.C. Lawrence Livermore National Lab., CA 
(USA). 1 Mar 1991. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9103184—2-Rev.1: 
Squeezed states and uncertainty relations conference, College 
Park, MD (USA), 28-30 Mar 1991). Order Number DE91014989. 
Source: OSTI; NTIS; GPO Dep. 

Differential equations which describe the steady state spatial 
evolution of nonclassical light are established using standard quan- 
tum field theoretic techniques. A Schrodinger equation for the state 
vector of the optical field is derived using the quantum analog of 
the lowly varying envelope approximation (SVEA). The steady sate 
solutions are those that satisfy the time independent Schrodinger 
equation. The resulting eigenvalue problem then leads to the spa- 
tial propagation equations. For the degenerate parametric amplifier 
this method shows that the squeezed state is the ground state of 
the squeezing Hamiltonian. The magnitude and phase of the 
squeezing parameter obey nonlinear differential equations coupled 
by the amplifier gain constant and phase mismatch. The solution to 
these differential equations is equivalent to one obtained from the 
classical three wave mixing steady solution to the parametric am- 
plifier with a nondepleted pump. 16 refs., 2 figs. 


25311 (YITP/U-91-15) Regularization of quantum gravity in 
the matrix model approach. Ueda, Haruhiko (Hiroshima Univ. 
(Japan). Dept. of Physics). Kyoto Univ., Uji (Japan). Yukawa Inst. 
for Theoretical Physics. Feb 1991. 10p. Order Number 
DE91508172. Source: OSTI; NTIS (US Sales Only); INIS. 

We study divergence problem of the partition function in the ma- 
trix model approach for two-dimensional quantum gravity. We 
propose a new model V(phi) = 1/2Trphi* + g4/NTrphi* + g’/ 
N*Tr(phi*)? and show that in the sphere case it has no divergence 
problem and the critical exponent is of pure gravity. (author). 


25312 (YITP/U-91-16) Universality of the matrix model ap- 
proach to two-dimensional quantum gravity. Zen, F.P. Kyoto 
Univ., Uji (Japan). Yukawa Inst. for Theoretical Physics. Feb 1991. 
13p. Order Number DE91508170. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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Universality with respect to triangulations is investigated in the 
hermitian one-matrix model approach to 2-D quantum gravity for a 
potential containing both even and odd terms, V(phi) = 1/2phi* + 
g3/3,/Nphi® + g4/4Nphi*. With the use of analytical and numerical 
calculations, | find that the universality holds and the model de- 
scribes pure gravity, which lead in the double scaling limit to 
coupled equations of Painleve type. (author). 
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25313 (CEA-CONF-10399) Tore Supra: technical aspects 
and early results after one year of operation. Gravier, R. Asso- 
ciation Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1989. 6p. (CONF-891007-: 13. Institute of Elec- 
trical and Electronics Engineers (IEEE) symposium on fusion 
engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order Number 
DE91788006. Source: OSTI; NTIS (US Sales Only). 

After one year operation (1988 to 1989), technical aspects of 
component systems and equipment of Tore Supra are summarized. 
Particular attention is given to the operation with: supraconducting 
toroidal field coil system, cryogenic system, poloidal field system, in 
vessel equipment, first wall conditioning, pump limiter. The ergodic 
divertor experiments and the current drive experiment are reported. 
The plasma heating methods adopted in Tore Supra are presented. 


25314 (ETDE-IT-91-42) State-of-the-art of cold fusion. 
Scaramuzzi, F. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta. 1990. 32p. (CONF-900784-1: 116. course of the Interna- 
tional School of Physics ’Enrico Fermi’: status and perspectives of 
nuclear energy—fission and fusion, Varenna (Italy), 10-20 Jul 1990). 
Order Number DE91508972. Source: OSTI; NTIS (US Sales Only). 

From Course on status and perspectives of nuclear energy: Fis- 
sion and fusion; Varenna, Italy (10-20 Jul 1990). 

The heat excess experiments are a real puzzle. After the first 
experiment (electrolysis of heavy water with a Pd cathode) of Fieis- 
chmann and Pons, heat excess experiments have been repeated 
in several laboratories; in two of them, closed calorimeters have 
been used with success. Even when nuclear products are mea- 
sured, they are much less than expected on the basis of the 
known branching ratios in vacuum. Another puzzle is the anoma- 
lous ratio measured between detected tritium and neutrons, mostly 
found by the group at the Bhabha Atomic Research Center 
(BARC), in experiments without a measurable production of excess 
heat. A major problem is the correlation between the nuclear phe- 
nomena and the thermodynamic changes in the deuterium-solid 
system. Unfortunately, the lack of reproducibility of the experimen- 
tal results renders the usual iterative confrontation between 
experiment and theory quite difficult at the moment. 


25315 (EUR-12808) Jet joint undertaking. Progress report 
1989. Volume 1. Commission of the European Communities, Lux- 
embourg (Luxembourg). Mar 1990. 182p. (EUR-JET-PR-7.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The first section of this Report provides a brief introduction and 
background information relevant to the Report. The second and 
third sections set out an overview of progress on JET during 1989 
and with a survey of scientific and technical achievements during 
1989 sets these advances in their general context. This summary 
is specifically cross-referenced to reports and articles prepared and 
presented by JET staff during 1989. The more important of these 
articles, which are of general interest, are reproduced as appen- 
dices to this Report. The fourth section is devoted to future plans 
and certain developments which might enable enhancements of 
the machine to further improve its overall performance. Some 
attention has been devoted to methods of surmounting certain limi- 
tations and these are detailed in this section. The Appendices 
contain a list of work topics carried out under Task Agreements 
with various Association Laboratories, and selected articles pre- 
pared by JET authors are reproduced in detail, providing some 
details of the activities and achievements made on JET during 
1989. In addition, a full list is included of all Articles, Reports and 
Conference papers published by JET authors in 1989. 
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25316 (CEA-CONF—-10397) Submillimetric interterometry of 
Tore Supra plasma. Bruneau, J.L.; Gil, C. Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Cadarache, 13 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1989. 2p. (CONF-8910353-: 14. international 
conference on infrared and millimeter waves, Wuerzburg (Ger- 
many, F.R.), 2-6 Oct 1989). Order Number DE91788009. Source: 
OSTI; NTIS (US Sales Only). 

The configuration of the Tore Supra five channels and two wave- 
lengths interferometer is presented. The system is used for the 
measurement of the integrated line electron density. It is a Mach- 
Zehnder interferometer with a submillimetric laser source. The 
temporal evolution of the different signals issued from one channel 
during the plasma shot 803 is presented. 


25317 (CEA-CONF—10402) Pitch angle scattering of run- 
away electrons in tokamaks due to cyclotron resonance in the 
ripple. Laurent, L.; Rax, J.M. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1989. 6p. 
(CONF-8905159-: Joint IAEA technical committee meeting on 
ECE and ECRH and 7th joint workshop on ECE and ECRH (EC- 
7), Hefei (China), 8-11 May 1989). Order Number DE91788000. 
Source: OSTI; NTIS (US Sales Only). 

The aim of this paper is to propose a mechanism which can 
drastically enhance the perpendicular velocity of electrons in such 
a way that R<<R (R is the instantaneous radius of curvature of 
the electron trajectory, Ro is the tokamak major radius): the cy- 
clotron interaction of runaway electrons with the field modulation 
due discrete number of toroidal coils (ripple). The effect of this 
interaction can be conveniently evaluated using a Lorentz transfor- 
mation: in its guiding center frame the electron experiences a 
dramatic cyclotron heating (close to what is obtained with the un- 
dulator of some free electron lasers). Going back to the laboratory 
frame it appears that this heating becomes an exchange between 
perpendicular and parallel momentum. The associated angular dif- 
fusion coefficient is then evaluated to access the efficiency of the 
proposed mechanism. 


25318 (CEA-CONF—-10403) First results of the ECE mee- 
surements on Tore Supra. Garcin, M.; Javon, C.; Laurent, L.; 
Masset, R.; Rodriguez, L.; Talvard, M. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1989. 7p. (CONF-8905159-: Joint IAEA technical committee meet- 
ing on ECE and ECRH and 7th joint workshop on ECE and ECRH 
(EC-7), Hefei (China), 8-11 May 1989). Order Number 
DE91787998. Source: OSTI; NTIS (US Sales Only). 

Since the beginning of the Tore Supra experiments in april 1988, 
the ECE diagnostic has been partially operated. The main ele- 
ments of the diagnostic have been tested and first results have 
been obtained with a Michelson interferometer and a vertical array 
of antennae. According to the latter arrangement, the first inverted 
emissivity profiles are presented. 


25319 (CEA-CONF—10404) Electron-cyclotron current drive 
in the Tore Supra Tokamak. Fidone, |. (Association Euratom- 
CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Giruzzi, G.; Meyer, R.L. Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1989. 4p. (CONF-8905159-: Joint IAEA technical committee meet- 
ing on ECE and ECRH and 7th joint workshop on ECE and ECRH 
(EC-7), Hefei (China), 8-11 May 1989). Order Number 
DE91787997. Source: OSTI; NTIS (US Sales Only). 

An experimental program on electron-cyclotron current drive in 
the TORE SUPRA tokamak at Cadarache is planned. The target 
plasma is a Maxwellian bulk with a fast tail generated by lower- 
hybrid waves. The aim of the program is twofold, i.e., flexible radial 
profile control of the RF driven current and experimental proof of 
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the electron-cyclotron current drive by relativistic electrons. In this 
paper, we present theoretical predictions concerning the two prob- 
lems. 


25320 (CEA-CONF—-10405) Velocity spectra of emission 
and absorption in electron-cyclotron radiation. Fidone, |. (Asso- 
ciation Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fu- 
sion Controlee); Giruzzi, G.; Chiozzi, G.; Krivenski, V. Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1989. 12p. (CONF-8905159-: Joint IAEA technical 
committee meeting on ECE and ECRH and 7th joint workshop on 
ECE and ECRH (EC-7), Hefei (China), 8-11 May 1989). Order 
Number DE91787995. Source: OSTI; NTIS (US Sales Only). 
Selective electron-cyclotron processes are investigated using the 
phase-space spectra of emission and absorption for arbitrary mo- 
mentum distribution functions. It is shown that, in general, for a 
system of electrons a sharp resonant velocity does not exist be- 
cause of the finite half-width of the radiation spectra. However, the 
maximum of power absorption (emission) determines the velocity 
range of the predominant electrons and can represent the counter- 
part of the one-particle relativistic resonance velocity. It is also 
shown that, in contrast with the Maxwellian distribution, for a non- 
thermal plasma the emission and absorption spectra are not 
proportional and therefore emission and absorption depend on 
electrons in different regions of the accessible phase space. 


25321 (CONF-9105202-5) Plasma turbulence calcu:ations 
on supercomputers. Carreras, B.A.; Charlton, L.A.; Dominguez, 
N.; Drake, J.B.; Garcia, L.; Leboeut, J.N.; Lee, D.K.; Lynch, V.E.; 
Sidikman, K.; Spong, D.A. Oak Ridge National Lab., TN (USA). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From Power supercomputer users 
meeting; Gaithersburg, MD (USA); 21-22 May 1991. Order Number 
DE91014210. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses using supercomputers to calculate the fluc- 
tuation in plasma parameters in magnetic confinement devices. 
(LSP) 


25322 


(DOE/ER/53187-T10) Electron cyclotron heating and 
current drive in toroidal geometry: Technical progress report. 
Kritz, A.H. Lehigh Univ., Bethlehem, PA (USA). Jun 1991. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 


FG02-84ER53187. Order Number DE91015358. Source: 
NTIS; INIS; GPO Dep. 

This report discusses studies of electron cyclotron heating and 
current drive in CIT; sensitivity of CIT ignition to transport model- 
ing; and ECH suppression of sawtooth oscillations. (LSP) 


OSTI:; 


25323 (DOE/ER/53198—-167) Sawteeth in the MST reversed 
field pinch. Beckstead, J.A. Wisconsin Univ., Madison, WI (USA). 
Sep 1990. 76p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-85ER53198. Order Number DE91014288. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A dynamo mechanism has been used in astrophysics to explain 
the self-generation of the magnetic fields observed throughout the 
universe. This same type of phenomenon is believed to occur in the 
reversed field pinch (RFP) plasmas. The RFP dynamo has been a 
major theoretical and experimental investigation since the first ob- 
servations of the self-reversal process in early pinch research. A 
discrete dynamo event has been observed in the experimental 
RFP plasmas; this event is termed the RFP sawtooth. This phe- 
nomenon is similar to the sawtooth phenomenon observed in 
tokamak plasmas, but the two events differ in many respects. Both 
events are a result of the inward diffusion of the plasma current 
density. This causes the plasma to become unstable to the m = 1 
tearing modes. It has been shown theoretically that the nonlinear 
interaction of these modes can generate the reversed toroidal field 
in the RFP. This thesis is a study of the RFP sawtooth phenome- 
non on the MST RFP. This includes experimental observations as 
well as 1-D numerical simulations of the sawtooth rise-time. During 
the rise-time of the sawtooth, the plasma is undergoing a purely 
diffusive process — no dynamo is occurring during this phase. The 
dynamo only occurs during the sawtooth crash. During the 





rise-time, the m = 1 modes are observed to grow, and nonlinear in- 
teractions are observed prior to the sawtooth crash. At the time of 
the crash. many of the plasma profiles are flattened; these include 
the current density, the plasma temperature and the plasma den- 
sity. The period of the sawteeth is observed to increase with the 
plasma current, as well as the magnetic Reynolds number, S. 


25324 (DOE/ER/53198-173) Global confinement and dis- 
crete dynamo activity in the MST reversed field pinch. Hokin, 
S. (Wisconsin Univ., Madison, WI (USA)); Almagri, A.; Assadi, S.; 
Beckstead, J.; Chartas, G.; Crocker, N.; Cudzinovic, M.; Den Har- 
tog, D.; Dexter, R.; Holly, D.; Prager, S.; Rempel, T.; Sarff, J.; 
Scime, E.; Shen, W.; Spragins, C.; Sprott, C.; StarrWisconsin 
Univ., Madison, WI (USA). Apr 1991. 26p. Sponsored by USDOE, 
Washington, DC (usa. DOE Contract FG02-85ER53198. Order 
Number DE91015219. Source: OSTI; NTIS; INIS; GPO Dep. 

Results obtained on the Madison Symmetric Torus (MST) re- 
versed field pinch after installation of the design poloidal field 
winding are presented. Values of Byeo = 2uoNeoTeo/Be*(a) ~ 12% 
are achieved in low-current (| = 220 kA) operation; here nego and 
Teo are central electron density and temperature, and Bg(a) is the 
poloidal magnetic field at the plasma edge. An observed decrease 
in Bgeo with increasing plasma current may be due to inadequate 
fueling, enhanced wall interaction, and the growth of a radial field 
error at the vertical cut in the shell at high current. Energy confine- 
ment time varies little with plasma current, lying in the range 0.5 — 
1.0 ms. Strong discrete dynamo activity is present, characterized 
by the coupling of m = 1, n = 5 — 7 modes leading to an m = 0, n 
= 0 crash (m and n are poloidal and toroidal mode numbers). The 

= 0 crash generates toroidal flux and produces a small (2.5%) 
increase in plasma current. 25 refs., 9 figs., 1 tab. 


25325 (DOE/ER/53198—-174) Edge electrostatic fluctuations 
and transport in the MST reversed field pinch. Rempel, T.D.; 
Spragins, C.W.; Prager, S.C.; Assadi, S.; Den Hartog, D.J.; Hokin, 
S. Wisconsin Univ., Madison, WI (USA). Apr 1991. 20p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
85ER53198. Order Number DE91015218. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Electrostatic fluctuations have been measured in a large 
reversed field pinch, and are large (Ae/n ~ 20-40%, T./T ~ 10- 
25%). Frequency and wave-number spectra are broad (An ~ 
70-150, Am ~ 3-6), and differ from measured magnetic fluctuation 
spectra. The transport inferred from correlation measurements indi- 
cates that electrostatic fluctuations can account for significant 
particle losses, but contribute < 15% to energy loss. 


25326 (DOE/ER/53201—4) Stellarator transport theory: 
Progress report. Hitchon, W.N.G. Wisconsin Univ., Madison, WI 
(USA). Jun 1991. 17p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-85ER53201. Order Number 
DE91014506. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses particle modeling of stellarator divertors. 
(LSP) 


25327 (DOE/ER/53212-172) Nonlinear reversed field pinch 
dynamics with nonideal boundaries. Ho, Y.L.; Prager, S.C. Wis- 
consin Univ., Madison, Wi (USA). Mar 1991. 63p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-85ER53212. 
Order Number DE91013638. Source: OSTI; NTIS; INIS; GPO Dep. 

The nonlinear behavior of the reversed field pinch bounded by a 
resistive shell or a distant conducting wall is investigated with a 
three-dimensional magnetohydrodynamic code. Nonlinear interac- 
tion between modes enhances fluctuation levels as the conducting 
wall is removed. The enhanced fluctuation induced v x b electric 
field, which produces the dynamo effect, suppresses toroidal cur- 
rent and enhances surface helicity dissipation. Thus, loop voltage 
must increase to sustain the current and maintain helicity balance. 
46 refs., 21 figs., 2 tabs. 


25328 (DOE/ER/53221-6) Maryland controlled fusion re- 
search program: Progress report, November 1, 1990—October 
31, 1991. Antonsen, T.M. Jr.; Drake, J.F.; Finn, J.M.; Guzdar, P.; 
Hassam, A.; Liu, C.S.; Ott, E.; Kleva, R.; Waelbroeck, F. Maryland 
Univ., College Park, MD (USA). Lab. for Plasma Research. [1991]. 
16p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 


70 FUSION ENERGY 
7001 Plasma Research 


FG05-86ER53221. Order Number DE91014358. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

In recent years, members of the Maryland Plasma Theory Group 
have made significant contributions to the national fusion theory 
program, and, in many cases. these theoretical developments 
helped to interpret experimental results and to design new experi- 
mental programs. In this paper, we summarize the technical 
progress in three major area: (1) L/H transition in tokamaks; (2) 
anomalous transport in tokamaks; (3) sawteeth and (4) magnetic 
reconnection in compact tori and RFP's. 


25329 (DOE/ER/53223—-159) Plasma properties: Annual re- 
port, January 1, 1990 - December 31, 1990. Weitzner, H. New 
York Univ., NY (USA). Magneto-Fluid Dynamics Div. Jun 1991. 
51p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER53223. Order Number DE91013933. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Magneto-Fluid Dynamics Division continues to study a broad 
range of problems originating in plasma physics. Its principal focus 
is fusion plasma physics, and most particularly topics of particular 
significance for the world magnetic fusion program. During the cal- 
endar year 1990 we explored a wide range of topics including 
RF-induced transport as a piasma control mechanism, edge 
plasma modelling, further statistical analysis of L and H mode toka- 
mak plasmas, antenna design, simulation of the edge of a tokamak 
plasma and the L-H transition, interpretation of the CCT experi- 
mental results at UCLA, turbulent transport, studies in chaos, the 
validity of moment approximations to kinetic equations and im- 
proved neoclassical modelling. In more basic studies we examined 
the statistical mechanisms of Coulomb systems and applied 
plasma ballooning mode theory to conventional fluids in order to 
obtain novel fluid dynamics stability results. In space plasma 
physics we examined the problem of reconnection, the effect of 
Alfven waves in space environments, and correct formulation of 
boundary conditions of the Earth for waves in the ionosphere. 


25330 (DOE/ER/53236-11) ICRF edge modeling: Final per- 
formance report. Grumman Space and Electronics Corp., 
Princeton, NJ (USA). Corporate Research Center. 23 May 1991. 
20p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER53236. Order Number DE91014401. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report describes the technical progress for the DOE spon- 
sored grant, “ICRF Edge Modeling.” An emphasis is placed on the 
progress since the Technical Progress Report (January 10, 1990) 
was submitted to the Department of Energy. The design of ICRF 
antennas for C-Mod and TFTR was investigated during this period. 
In addition, quasilinear models for electron heating were refined 
and applied to the design of ICRF antennas. The relevant profes- 
sional activities sponsored by this grant are given. 4 refs., 11 figs. 


25331 (DOE/ER/53295-2) A portable and independent edge 
fluctuation diagnostic: Technical progress report, May 14, 
1990—May 14, 1991. Tsui, H.Y.W.; Ritz, C.P.; Wootton, A.J. Texas 
Univ., Austin, TX (USA). Fusion Research Center. [1991]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-89ER53295. Order Number DE91014357. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The measurements of fluctuations and its associated transport 
with Langmuir probes have provided essential experimental infor- 
mation for some understanding of the turbulent transport. While 
such measurements have been conducted in the edge region of 
several tokamaks, only limited effort has been devoted to link and 
to consolidate these results: such effort can provide intormation for 
a more global understanding of the transport process. The purpose 
of this project is to provide a portable diagnostic facility to measure 
the edge turbulence on different devices, a signal processing pack- 
age to analyze the data in a systematic manner and a database to 
consolidate the experimental results. The end product which pro- 
vides a collection of information for the comparisons with the 
theoretical models may lead to a more global understanding of the 
transport process. A compact self contained portable system has 
been designed and developed to diagnose the edge plasma of de- 
vices with a wide range of sizes and configurations. The system is 
capable of measuring both the mean and the fluctuation quantities 
of density, temperature and potential from a standardized Langmuir 
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probe array using a fast reciprocating probe drive. The system can 
also be used tor other fluctuation diagnostics. such as magnetic 
probes, if necessary. The data acquisition and analysis is 
performed on a Macintosh 2fx which provides a user-friendly envi- 
ronment. The results obtained by the signal processing routines 
are stored in a tabloid format to allow comparative studies. The 
database is a core part of the portable signal analysis system. It al- 
lows a fast display of shot data versus each other, as well as 
comparison between different devices. 


25332 (DOE/ER/53301-3) Joint proposal for US/USSR on 
nonlinear dynamics and plasma transport: Progress report, 
September 15, 1990-September 14, 1991. Antonsen, T.M. Jr.; 
Drake, J.F.; Finn, J.M.; Guzdar, P.N.; Hassam. A.B.; Sagdeev, 
R.Z. Maryland Univ., College Park, MD (USA). Lab. for Plasma Re- 
search. [1991]. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-89ER53301. Order Number 
DE91014360. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: convection-driven flow in plasma and 
fluids; particle transport and rotation damping by sound wave prop- 
agation along stochastic magnetic field lines; acceleration of 
charge article in a magnetic field by electromagnetic and electro- 
static waves, lagrangian particle transport in time-dependent 20 
flows; fast dynamo; 3D flows will stagnation points and vortices; 
Edge-localized modes in Tokamaks; and code development for 
nonlinear analysis and visualization. (LP) 


25333 (DOE/ET/53088—7) Establishment of an Institute for 
Fusion Studies: Technical progress report, November 1, 1990— 
October 31, 1991. Baldwin, D.E. Texas Univ.. Austin, TX (USA). 
Inst. for Fusion Studies. Jun 1991. 26p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-80ET53088. Order 
Number DE91014922. Source: OST; NTIS; INIS; GPO Dep. 

This report discusses the following research: tokamak magneto- 
hydrodynamic behavior; turbulence theory and plasma transport; 
computational plasma physics; alpha particle physics; nonlinear dy- 
namics and mathematical physics. (LSP) 


25334 (DOE/ET/53088-480-Rev.) Stability of drift-wave 
modons in the presence of temperature gradients: Revised. 
Jovanovic, D. (Belgrade Univ. (Yugoslavia). Inst. za Fiziku); Horton, 
W. Texas Univ., Austin, TX (USA). Inst. for Fusion Studies. May 
1991. 18p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG05-80ET53088. Grant JF944. (IFSR-480-Rev.). Order 
Number DE91014364. Source: OSTI; NTIS; INIS; GPO Dep. 

In the homogeneous Hasegawa-Mima equation the dipole vortex 
or modon solution is well known to be robustly stable from both an- 
alytic and numerical studies. In the inhomogeneous plasma where 
VT. + 0 the corresponding vortex has an external structure ex- 
tending into the high temperature region. Lyapunov stability method 
is used to determine the stability properties of these extended vor- 
tex structures. Negative value of the Lyapunov functional, as a 
measure of the instability, is shown to be bounded by (R/L,)* 
where R is the radius of the core of vortex and L, is scale length 
of the temperature gradient. 21 refs. 


25335 (DOE/ET/53088-484) Stability of annular equilibrium 
of energetic large orbit ion beam. Wong, H.V.; Berk, H.L.; 
Lovelace, R.V.; Rostoker, N. Texas Univ., Austin, TX (USA). Inst. 
for Fusion Studies. Mar 1991. 43p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG05-80ET53088. (IFSR-484). 
Order Number DE91014365. Source: OSTI; NTIS; INIS; GPO Dep. 

We study analytically the low frequency stability of a long thin 
annular layer of energetic ions in a background plasma with finite 
axial and zero azimuthal magnetic field. We find that although the 
equilibrium is susceptible to the kink instability low mode number 
perturbations can be stabilized in the limit of Ny/N; — 0 when the 
current layers with respect to the placement of conducting walls. 
18 refs., 4 figs. 


25336 (DOE/ET/53088-490) Steady-state dynamo and cur- 
rent drive in a nonuniform bounded plasma. Mett, R.R.; Taylor, 
J.B. Texas Univ., Austin, TX (USA). Inst. for Fusion Studies. Mar 
1991. 20p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG05-80ET53088. (IFSR-490). Order Number 
DE91014865. Source: OSTI; NTIS; INIS; GPO Dep. 
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Current drive due to helicity injection and dynamo effect are ex- 
amined in an inhomogeneous bounded plasma. Averaged over a 
magnetic surface, there is in general no dynamo effect indepen- 
dent of resistivity — contrary to the results found previously for an 
unbounded plasma. The dynamo field is calculated explicitly for an 
incompressible visco-resistive fluid in the plane-slab model. In ac- 
cord with our general conclusion, outside the Alfven resonant layer 
it is proportional to the resistivity. Within the resonant layer there is 
a contribution which is enhanced, relative to its value outside the 
layer, by a factor (wa*/(m + v)), where w is the wave frequency, a 
the plasma radius, 7 the magnetic diffusivity, and v the kinematic 
viscosity. However, this contribution vanishes when integrated 
across the layer. The average field in the layer is enhanced by fac- 
tor (wa*/(7 + v))*/> and is proportional to the shear in the magnetic 
field and the cube root of the gradient of the Alfven speed. These 
results are interpreted in terms of helicity balance, and reconciled 
with the infinite medium calculations. 15 refs. 


25337 (DOE/ET/53088—-494) Transport profiles induced by 
radially localized modes in tokamak. Beklemishev, A.D. (Gosu- 
darstvenny} Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii); Horton, W. Texas Univ., 
Austin, TX (USA). Inst. for Fusion Studies. Apr 1991. 20p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG05-80ET53088. (IFSR-494). Order Number DE91014366. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We describe a new approach to the calculation of turbulent 
transport coefficients for radially localized modes. The theory takes 
into account the nonuniformity of the distribution of rational (reso- 
nant) magnetic surfaces in minor radius. This distribution function 
is proportional to the density of available states of excitation. The 
resulting density of state correction qualitatively changes the radial 
profile of the transport coefficients, as compared to the usual local 
diffusivity formulae. The correction factor calculated for the n;-mode 
transport allows a much better agreement of x; with the experi- 
mental data than previously achieved. 8 refs., 3 figs. 


25338 (DOE/ET/53088-495) Exact solutions for a system of 
nonlinear plasma fluid equations. Prahovic, M.G.,; Hazeltine, 
R.D.; Morrison, P.J. Texas Univ., Austin, TX (USA). Inst. for Fusion 
Studies. Apr 1991. 25p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG05-80ET53088. (IFSR-495). Order Num- 
ber DE91014367. Source: OSTI; NTIS; INIS; GPO Dep. 

A method is presented for constructing exact solutions to a sys- 
tem of nonlinear plasma fluid equations that combines the physics 
of reduced magnetohydrodynamics and the electrostatic drift-wave 
description of the Charney-Hasegawa-Mima equation. The system 
has nonlinearities that take the form of Poisson brackets invoiving 
the fluid field variables. The method relies on modifying a class of 
simple equilibrium solutions, but no approximations are made. A 
distinguishing feature is that the original nonlinear problem is re- 
duced to the solution of two linear partial differential equations, one 
fourth-order and the other first-order. The first-order equation has 
Hamiltonian characteristics and is easily integrated, supplying infor- 
mation about the general structure of solutions. 6 refs. 


25339 (DOE/ET/53088-496) Nonlinear dynamics of the rel- 
ativistic standard map. Nomura, Y.; Ichikawa, Y.H.; Horton, W. 
Texas Univ., Austin, TX (USA). Inst. for Fusion Studies. Apr 1991. 
40p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FGO5-80ET53088. (IFSR-496). Order Number DE91014368. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Heating and acceleration of charged particles by RF fields have 
been extensively investigated by the standard map. The question 
arises as to how the relativistic effects change the nonlinear dy- 
namical behavior described by the classical standard map. The 
relativistic standard map is a two parameter (K, B = w/kc) family of 
dynamical systems reducing to the standard map when B — 0. For 
B + 0 the relativistic mass increase suppresses the onset of 
stochasticity. It shown that the speed of light limits the rate of ad- 
vance of the phase in the relativistic standard map and introduces 
KAM surfaces persisting in the high momentum region. An intricate 
Structure of mixing in the higher order periodic orbits and chaotic 
orbits is analyzed using the symmetry properties of the relativistic 
standard map. The interchange of the stability of the periodic orbits 





in the relativistic standard map is also observed and is explained 
by the local linear stability of the orbits. 12 refs., 16 figs. 


25340 (ETDE-IT—91-18) Sensitivity of ignition conditions to 
plasma parameters tor compact tokamak. Airoldi, A.; Cenacchi, 
G. ENEA, Bologna (Italy). 1990. 4p. (CONF-900602-22: 17. Euro- 
pean Physical Society (EPS) conference on controlled fusion and 
plasma heating, Amsterdam (Netherlands), 25-29 Jun 1990). Order 
Number DE91769487. Source: OSTI; NTIS (US Sales Only). 

From 17. EPS conference on controlled fusion and plasma heat- 
ing: Amsterdam, Netherlands (25-29 June 1990). 

The 1 1/2 dimensional equilibrium transport code Jetto was used 
for simulating the achieving of ignition in Ignitor. Different sets of 
magnetic field and plasma current specifications were considered. 
The time evolution for all scenarios was simulated during the cur- 
rent plateau lasting about 3.5 seconds. The transport models 
adopted for electrons and ions, based on the ‘profile consistency’ 
concept, presented the power dependent degradation observed in 
present day auxuliary heated experiments. The influence of the 
machine parameters and transport assumptions on ignition was in- 
vestigated. The results showed that, for a machine which can 
sustain a plasma current from 10 to 12 MA and a toroidal field 
from 11 to 13 tesla, ignition should be guaranteed for wide operat- 
ing ranges in the plasma parameters. 


25341 (ETDE-IT-91-23) Proposal! of infrared bolometry on 
Frascati Tokamak Upgrade. Apruzzese, G.; Tonini, G. ENEA, 
Frascati (Italy). Dipt. Fusione. 1990. 10p. Order Number 
DE91769498. Source: OSTI; NTIS (US Sales Only). 

In fusion research, the plasma radiative power is measured by 
bolometers directly exposed to the radiation coming from the 
plasma. This method presents limits due to the noise and the dam- 
age of the sensors, especially in high neutron flux. This paper 
reports on the investigation of a new method utilizing the infrared 
emission of an absorber. In this method, a target, exposed to the 
plasma, absorbs the spectrum of radiation, heats up and emits 
thermal infrared radiation. By detecting this radiation, a measure of 
the plasma radiative power is obtained. Damage to the detector 
and noise are reduced, since only the target is exposed to the radi- 
ation. The assessment of the feasibility of developing this method 
with the use of the Frascati Tokamak Upgrade (FTU) and other 
machines is the aim of this paper. The approach taken attempts to 
optimize the performances of the system by trying to obtain good 
time and spatial resolution and high signal-to-noise ratio. The anal- 
ysis is carried out for two spectral ranges: 3-5 and 8-12 microns. 


25342 (ETDE-IT-91-24) Electromagnetic wave polarization 
change and characteristic waves in Inhomogeneous plasma 
with sheared magnetic field. Segre, S.E. ENEA, Frascati (Italy). 
Dipt. Fusione. 1990. 6p. Order Number DE91769499. Source: 
OSTI; NTIS (US Sales Only). 

In an inhomogeneous medium, characteristic waves lose their 
meaning. However, it has been exposed that, for a sufficiently high 
plasma density, even in an inhomegeneous anisotropic plasma, a 
wave that initially has the polarization of a local characteristic wave 
retains approximately the polarization of the local characteristic 
wave during its propagation, although the polarization itself 
changes with change of the local properties of the medium. The 
purpose of this work is to derive the conditions for which a local 
characteristic wave remains a local characteristic wave during its 
propagation. The evolution of the state of polarization in an inho- 
mogeneous, anisotropic plasma can be analyzed by two methods. 
One involves the use of a set of coupled differential equations for 
the electromagnetic field amplitudes; the other uses a set of cou- 
pled differential equations for the components of the Stokes vector 
describing the polarization. 


25343 (ETDE-IT-91-29) Profile constraint and global quan- 
tities in tokamak. Segre, S.E.; Zanza, V. ENEA, Frascati (Italy). 
Dipt. Fusione. 1990. 30p. Order Number DE91790802. Source: 
OSTI; NTIS (US Sales Only). 

Profile constraint, resulting from the neoclassical poloidal Ohm's 
law and independent of energy transport and deposition, is used to 
derive relationships between the normalized energy content 
(poloidal or toroidal beta) and the normalized plasma current (1/q) 
for tokamak discharges. These relationships depend on the plasma 


70 FUSION ENERGY 
7001 Plasma Research 


fuelling: gas puffing and neutral beam injection are considered. 
Good agreement is found with a wide range of experiments, both 
gas fuelled and neutral beam fuelled. 


25344 (EUR-CEA-FC—1402) Ignition in the next step toke- 
mak. Johner, J. Association Euratom-CEA. Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Jul 1990. 16p. 
Source: OSTI; NTIS (US Sales Only). 

A 3-D model for thermal equilibrium of a thermonuclear plasma 
with transport described by an empirical global energy confinement 
time is described. Ignition in NET and ITER is studied for a number 
of energy confinement time scaling expressions. Ignited operation 
of these machines at the design value of the neutron wall load is 
shown to satisfy both beta and density constraints. The value of 
the confinement time enhancement factor required for such opera- 
tion is found to be lower for the more recently proposed scaling 
expressions than it is for the oldest ones. With such new scalings, 
ignition could be obtained in H-mode in NET and ITER even with 
relatively flat density profiles. 


25345 (GA-A-20539) Influence of fast waves on the collec 
tive scattering of microwaves in fusion plasmas. Chiu, S.C. 
General Atomics, San Diego, CA (USA). Jun 1991. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-89ER53277. (CONF-9106209-2: International Atomic En- 
ergy Agency (IAEA) technical committee meeting on alpha particles 
in fusion, Aspenas (Sweden), 10-14 Jun 1991). Order Number 
DE91014759. Source: OSTI; NTIS; INIS; GPO Dep. 

Microwave scattering by the fluctuations of fusion plasmas is one 
of the most promising a-diagnostic techniques. Previous investiga- 
tions have concentrated on the fluctuations near the slow wave 
branch in the lower hybrid range of frequencies. The small signal 
and the lack of sensitivity to the contribution of a- particles to the 
total cross-section near the slow branch severely limits the effec- 
tiveness of this technique. In this paper, we report results of 
investigations of scattering by fluctuations in fhe lower hybrid range 
of frequencies near the fast branch. Surprisingly, when both fast 
and slow branches exist, the scattering amplitudes are comparable. 
More important, the a-contribution is larger for the fast branch and 
the fast branch has a larger parameter space where it exists. 
Specifically, the slow branch exists only above the lower hybrid fre- 
quency, while the fast branch can exist at all frequencies up to the 
electron cyclotron range of frequencies. We find numerically that 
the scattering amplitudes near the fast branch below the lower hy- 
brid frequency are several orders of magnitude larger than those 
near the slow branch above that frequency where it can exist. This 
may make microwave scattering by fast waves a more attractive a- 
diagnostic technique. 7 rets., 6 figs. 


25346 (GA-A-20548) H-mode energy confinement scaling 
from the ASDEX, DII-D and jet tokamaks. Schissel, D.P. (Gen- 
eral Atomics, San Diego, CA (USA)); DeBoo, J.C.; Ryter, F.; 
Gruber, O.; Kardaun, O.; Wagner, F. General Atomics, San Diego, 
CA (USA). May 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO03-89ER51114. (CONF-910609-18: 
International conference on systems analysis in water quality man- 
agement, Berlin (Germany, F.R.), 3-7 Jun 1991). Order Number 
DE91015145. Source: OSTI; NTIS; INIS; GPO Dep. 

The desire to reach ignition in future tokamaks makes the energy 
confinement time (7_¢) a critical parameter. The most promising 
enhanced (over L-mode) confinement regime is the H-mode, dis- 
covered on ASDEX with neutral beam heating, and than confirmed 
with various auxiliary heating sources on numerous machines. The 
knowledge of how H-mode 7_ depends on different parameters is 
of crucial importance to the performance predictions for next 
generation devices. Historically, the designs have made the unsat- 
isfactory assumption that H-mode r_ will scale as L-mode r_ with 
an H-mode enhancement factor of order two. Recently, in an effort 
to reduce the uncertainty in the predicted H-mode r_, studies have 
been undertaken to investigate the scaling of ELM-free thermal H- 
mode confinement (r,) and global re. The ry, scaling study was a 
joint effort between the JET and DIll-D Research Teams and found 
the relationship ry, « Ip'° P_~°* L'> where |p is the plasma cur- 
rent, P, is the loss power, and L is a plasma linear dimension. In 
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the latter work performed for ITER. global confinement data from 
six tokamaks was assembled and the confinement time was anal- 
ysed statistically: the DIIl-D/JET data was a subset of this larger 
database. Unfortunately the results from this larger study were un- 
clear since the toroidal field (By) scaling was not well defined. This 
paper reports the preliminary results of an extension of the 7, 
work by adding ASDEX data and examining the dependence of 7+, 
on major radius R. minor radius a, and plasma elongation x. 


25347 (IAE-4855-7) Properties of a plasma target 
produced at electron cyclotron resonance in nonunitorm mag- 
netic field of the OGRA-4 device. Zhil'tsov, V.A.: Skovoroda, 
A.A.; Shcherbakov, A.G. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii, 1989. 17p. (In Russian). Order Number 
DE91634313. Source: OSTI; NTIS (US Sales Only); INIS. 

Target plasma in OGRA-4 baseball type device with neutral in- 
jection is produced with help of SHF radiation from gyrotron at the 
frequency corresponding to ECR. The spectrum of electrons of this 
plasma is rather complicated and can be divided into two parts, 
warm (~ 1 keV) and hot (~ 30 keV). Spatial distribution of both 
components and distribution of the residual gas density in plasma 
were experimentally studied. The considerable, approximately 50 
times, burning-out of the gas in plasma core was demonstrated. 
Plasma-wall interaction apparently has a slight influence on plasma 
parameters. 11 refs.; 13 figs. 


25348 (IAE-4875-6) To the theory of convective skin 
phenomena in a piasma. Kingsep, A.S.; Sevast'yanov, A.A. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 7p. (in Russian). 
Order Number DE91634340. Source: OST; NTIS (US Sales Only); 
INIS. 

Diftusion penetration of magnetic field component and shock 
wave formation in plasma are studied. It is shown that external 
magnetic field parallel to the plasma density gradient gives rise to 
generation of perpendicular component of the same amplitude 
which penetrates into plasma as a shock wave. The effect realiza- 
tion is the most probable in dynamics of high-current systems, in 
particular as applied to the problem of magnetic field penetration 
into a light liner. 4 refs.; 6 figs. 


25349 (IAE-5033-7) Numerical study of multipole field in- 
fluence on plasma cooling in theta pinch. Romanovskij, V.I.; 
Chudanov, V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1990. 
16p. (In Russian). Order Number DE91636496. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The influence of supplementary multipole magnetic field on heat 
losses by 6-pinch plasma through the chamber wall is considered. 
The derivation of the anisotropic thermal conduction equation, 
reflecting the complicated configuration of the magnetic field is pre- 
sented; the method of its solution on nonorthogonal grids is written. 
4 rets.; 7 figs. 


25350 (INIS-BR-2454) Analysis of turbulence spectrum in 
the TBR-1. Cruz Junior, D.F. da. Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica. 1987 124p. (In Portuguese). Order Number 
DE91634333. Source: OSTI; NTIS (US Sales Only); INIS. 

The fluctuation signals of ion saturation current in plasma edge 
of the TBR-1 tokamak were measured, using three Langmuir 
probes aligned to toroidal magnetic field direction, for detecting 
trapped particle modes in this region. The construction of Langmuir 
probes is also described. The dispersion relation and respective 
spectra were obtained using spectral technique developed by Pow- 
ers et all. The index of spectra decay for high frequencies, as well 
as radial variation of these index and fluctuation levels, were also 
determined. (M.C.K.). 


25351 (IPP-1/257) Investigation of the impurity transport 
in the ASDEX tokamak by spectroscopical methods. Krieger, 
K.W. Max-Pianck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.); Technische Univ. Muenchen, Garching (Germany, F.R.). 
Fakultaet fuer Physik. Dec 1990. 114p. (In German). Order Num- 
ber DE91507351. Source: OSTI; NTIS (US Sales Only); INIS. 
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Plasma impurities: a central problem of controlled thermonuclear 
fusion: magnetic plasma confinement in a Tokamak: methods to 
the determination of plasma impurity transport coefficients - by 
temporally modulated gas admission: the transport equation for im- 
purities; neoclassical and anomalous transport: harmonic analysis 
of time-dependent signals: solutions of the transport equation: ex- 
perimental equipment and measurements: measuring results - 
consistency of simple transport models with radial phase measure- 
ments: linearity of the transport processes; plasma disturbance by 
impurity injection; determination of the diffusion coefficient by 
simplified transport models: comparison of transport models for im- 
purities and background plasma: measurements of the impurity 
transport at the plasma edge by high modulation frequencies. (AH). 


25352 (IPP-5/39) Evolution of pellet clouds and cloud 
structures in magnetically confined plasmas. Lengyel, L.L.; 
Zavala, G.G.; Kardaun, O.; Lalousis. P. NET Team. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany, F.R.). Jan 1990. 
38p. Order Number DE91507347. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The subject of this study is the spatial and time“evolution of ini- 
tially low-temperature high-density particle clouds in magnetically 
confined hot plasmas, such as those produced by ablating cryo- 
genic hydrogen pellets in fusion machines. Particular attention is 
given to such physical processes as heating of the cloud by the 
energy fluxes carried by incident plasma particles (classical flux- 
limited energy transport by thermal electrons along the magnetic 
field lines, anomalous heat conduction across them), gasdynamic 
expansion with | vector x B vector-produced deceleration in the 
transverse direction, finite-rate ionization and recombination (colli- 
sional and radiative) processes, and magnetic field convection and 
diffusion. The results show the existence of a distinct structure in 
the ablatant cloud surrounding an ablating pellet: a hollow temper- 
ature profile coupled to a peaked density profile in the plane 
normal to the magnetic field direction. The separation distance be- 
tween the high- and low-temperature and density layers is typically 
the ionization or confinement radius. Also the flutes developing 
preferentially at the cloud surface have, at a certain phase of their 
development, the same wavelength. The temperature and the den- 
sity variations from the cloud interior to the cloud periphery may 
exceed two orders of magnitude. The lifetime of this structure is 
measured on hydrodynamic time scales. (orig.). 


25353 (IPP-6/297) On the nonlinear stability of dissipative 
fluids. Tasso, H.; Camargo, S.J. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany, F.R.). Feb 1991. 11p. Order Number 
DE91500200. Source: OSTI; NTIS (US Sales Only); INIS. 

A general sufficient condition for nonlinear stability of steady and 
unsteady flows in hydrodynamics and magnetohydrodynamics is 
derived. It leads to strong limitations in the Reynolds and magnetic 
Reynolds numbers. It is applied to the stability of generalized time- 
dependent planar Couette flows in magnetohydrodynamics. 
Reynolds and magnetic Reynolds numbers have to be typically 
less than 27 for stability. (orig.). 


25354 (IPP-9/84) Observation with the low energy neutral 
analyser (LENA) on ASDEX. Pt. 1. Ohmic discharges. Verbeek, 
H. ASDEX Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany, F.R.). Feb 1991. 45p. Order Number DE91507348. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report is a compilation of the observation with the Low En- 
ergy Neutral Particle Analyzers (LENA) at ASDEX during Ohmic 
discharges. The dependence of the energy distributions, the 
integrated fluxes, and their mean energies on various plasma pa- 
rameters is documented. Connections and correlations with other 
edge and divertor diagnostics are discussed. (orig.). 


25355 (IPP—lI/154) Measurements of poloidal and toroidal 
energy deposition asymmetries in the ASDEX divertors. Evans, 
T.E. ASDEX Team. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany, F.R.). Mar 1991. 70p. Contract DE-ACO03- 
89ER51114. Order Number DE91507350. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Energy deposition characteristics in the ASDEX divertors have 
been analyzed over a wide range of discharges and wall conditions 





during ohmically heated, additionally heated, or lower hybrid cur- 
rent drive experiments. Changes in discharge operating parameters 
with high power additional heating produce a diversity of effects on 
the magnitudes and distributions of the energy absorbed in the 
divertors. Poloidally and toroidally resolved energy deposition pat- 
terns are particularly sensitive to changes in the edge safety factor, 
the type and power level of additional heating used, and the verti- 
cal position of the plasma. In most additionally heated discharges, 
a large fraction of the incremental divertor loading is found on only 
one or two target rings. Poloidal in-out asymmetries, which typically 
favor the low-field side by a factor of 2.5 in ohmic discharges, com- 
monly range between a factor of 2.5 and 4.5 in additionally heated 
experiments and in extreme cases can be as large as a factor of 
5.6. At the same time, toroidal asymmetries on individual target 
rings are found to range between a factor of 1.4 and 3.8 in typical 
ICRH and NBI cases with extreme LHCD cases of 4.3. A model, 
proposed to explain the cause of discharge asymmetries, is com- 
pared with the experimental observations. Under some conditions, 
for example during LHCD experiments, the model is in good agree- 
ment with the data. A method is proposed for supressing discharge 
asymmetries which may generally improve the divertor perfor- 
mance as well. (orig./AH). 


25356 (IPP—IlI/165) Measurement of the radial electric field 
in the ASDEX tokamak. Field, A.R.; Fussmann, G.; Hofmann, J.V. 
ASDEX Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany, F.R.). Dec 1990. 72p. Order Number DE91507349. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The radial electric field (Eyay) at the plasma periphery is deter- 
mined by measuring the drift velocities of low-Z impurities ions 
(BIV, Clll and Hell). The measurements are performed with a 
scannable mirror system which allows the determination of the 
poloidal, perpendicular (to B vector) and toroidal components of the 
drift velocities from the differential Doppler shift of visible line emis- 
sion observed along opposing viewing directions. The principle of 
the measurement is investigated in detail. In particular, it is shown 
that for radially localised emission shells there exits a line of sight 
oriented perpendicular to B vector along which Ey,y may be in- 
ferred directly from the observed Doppler shift of the line emission. 
Along such a line of sight the net contribution to the shift from the 
diamagnetic drift and the radial gradient of the excitation probability 
is negligible. During the Ohmic- and L-phases the perpendicular 
drift velocity of the BIV ions measured approximately 2 cm inside 
the separatrix is small (< 2 kms~") and in the ion diamagnetic drift 
direction. However, at the L -> H-Mode transition it changes sign 
and begins to increase on the time-scale of the edge pressure gra- 
dients reaching the highest values at the end of the H*-phase. 
From these high perpendicular drift velocities it is infered that, in 
the H-mode, there exists a strong negative radial electric field (ver- 
tical strokeE,,, vertical stroke < kVm~—") just inside the separatrix. 
The dependence of the drift velocity of the BIV ions and Eray on 
the NBi-heating power and the magnitude and direction of the 
plasma current and the magnetic field is investigated. (orig.). 


25357 (IPP—Ill/173) Radiometric measurements in the 
spectral range of tar ultraviolet radiation for diagnostics of fu- 
sion and electron cyclotron resonance plasmas. Poeffel, W. 
Max-Pianck-institut fuer Plasmaphysik, Garching (Germany, F.R.); 
Giessen Univ. (Germany, F.R.). Fachbereich 13 - Physik. Jan 
1991. 131p. (in German). Order Number DE91500199. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The radiation losses from 18 prominent spectral lines of carbon 
and oxygen in the range of 150-1200 A emitted from the tokamak 
ASDEX have been measured absolutely using VUV-spectrometers 
calibrated with a radiometric standard based on electron impact in- 
duced line emission from gases. These lines represent a power 
loss Pyyy=131.5 kW which has to be compared with the bolometri- 
cally determined radiation loss Ppan=150 kW and the total ohmic 
input power Po,=440 kW. About one third of the radiation loss was 
found in the O Vi2s*S-2p?P-doublet at 1032 A and 1037.6 A. 
Moreover the measurements enabled us to determine the density 
of Be-like C Ill and O V ions in the metastable triplet system rela- 
tive to the ground state density. About one half of these Be-like 
ions was found in the metastable 2s2p°P state. In the plasma 
model used at ASDEX the density and temperature profiles were 
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improved, especially the steep gradients at the plasma edge. The 
rate coefficients for electron impact ionisation and excitation were 
examined and with improved excitation rate coefficients the number 
of calculable line intensities was extended. A comparison of experi- 
mental line intensity ratios with model calculations was used as a 
test for the reliability of the plasma model in the important plasma 
edge region. Impurity concentrations and fluxes were determined. 
Finally we have investigated selected line intensity ratios emitted 
from an Electron Cyclotron Resonance lon Source and made an 
attempt to determine the electron density as a function of the neu- 
tral gas pressure in the second stage of the ECR. (orig.). 


25358 (lYaF-89-164) Suppression of the Kelvin-Helmholtz 
instability by plasma jet electric field reversal. Kabantsev, A.A. 
AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1989. 12p. (In 
Russian). Order Number DE91636636. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The concrete physical mechanism of development of the Kelvin- 
Helmholtz low-frequency (w~2x105s—' <<w,;) instability caused by 
considerable inhomogeneity of the radial profile of angular velocity 
we_(r) of the plasma electric drift in crossed fields is considered. As 
follows from the consideration, the character of we(r) inhomogene- 
ity influence on plasma jet stability is determined by the sign of 
(dr/dr)x(dw/dr) (n is plasma density). It permits to suppress the de- 
velopment of the Kelvin-Helmholtz instability, observed in plasma 
jet of a ring gas-discharge source, by reversing the electric data 
obtained confirm the conclusion made. 6 refs.; 4 figs. 


25359 (lYaF—-90-12) Beam-piasma discharge during elec- 
tron beam injection into a rarefied gas. Meshkov, I.N.; 
Nagajtsev, S.S.; Seleznev, |.A.; Syresin, E.M. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1990. 14p. (in Russian). Order 
Number DE91636498. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experiments on transport of electron beam with 
current up to 0.8A and energy of 10 keV in rarefied gas at 10-5- 
10-% Torr pressure are presented. Parameters of a beam-plasma 
discharge are determined. The spectrum of waves excited as a 
result of beam-plasma interaction in the range up to 10 MHz is ob- 
tained. The stimulated beam-plasma discharge, occurring in the 
system with electrostatic plugs, which is characterized by consider- 
able decrease of a beam threshold current, is investigated. 12 
refs.; 8 figs. 


25360 


(lYaF-90-20) Determination of plasma density and 
ion temperature using hydrogen radiation spectral measure- 


ments in a gas-dynamic trap. Zinov’ev, A.N.; Krzhizhanovskij, 
E.R.; Ivanoc, A.A.; Klesov, V.V. AN SSSR, Novosibirsk (USSR). 
Inst. Yadernoj Fiziki. 1990. 23p. (in Russian). Order Number 
DE91636586. Source: OSTI; NTIS (US Sales Only); INIS. 

A diagnostics complex for measurement of plasma parameters in 
a gas-dynamic trap (GDT) using hydrogen radiation lines is 
described. Physical bases of the diagnostics method for ion tem- 
perature determination are presented; recording equipment is 
described. The results of measurements at GDT installation under 
plasma heating conditions using atomic beam injection are dis- 
cussed. The method for measuring spatial distribution of plasma 
density in the cross section of a plasma filament is suggested; the 
results of preliminary experiments showing principle possibility of 
its realization are presented. 12 refs.; 15 figs. 


25361 (IYaF—-90-24) lon disturbance development, double 
layers and stochastic effects. Buchel’nikova, N.S.; Matochkin, 
E.P. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1990. 
53p. (In Russian). Order Number DE91636637. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The numerical experiments (PIC method) were made to study 
the motion of low initial energy electrons during evolution of ion 
perturbation, which models the final stage of the modulational in- 
stability of the Langmuir wave, or of the ion perturbation which is 
formed during evolution of the modulational instability. The evolu- 
tion of the ion perturbation leads to the alteration of the potential 
distribution and to the temporal formation of the electric double lay- 
ers on edges of the perturbation. This leads alternately to the 
trapping and detrapping of electrons. The essential role plays also 
the interaction of the electrons with the double layers (acceleration, 
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deceleration of reflection of the electrons). These processes lead to 
the stochastization of the electron motion. 7 refs.; 27 figs. 


25362 (lYaF-90-39) Characteristics of a plasma produced 
by magnetic straight discharge in the metal chamber at the 
SPIN device. Knyazev, B.A.; Mel’nikov, P.|.; Chikunov, V.V. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1990. 16p. (In 
Russian). Order Number DE91636499. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A helium plasma at 1m length and 6cm diameter a pulse 
discharge between two foils in the stainless steel tube of 10cm di- 
ameter in the mirror trap. The plasma is intended to use in the 
experiments on high-power microsecond REB transport and for 
studying the beam-plasma interaction. The time dependences of 
plama density and temperature and density spatial distribution was 
examined for initial gas density trom 3x10'* to 2x10'®em-%. 14 
rets.; 9 figs. 


25363 (lYaF-90-40) Interaction of the high-power mi- 
crosecond REB with gas and plasma in a im _ solenoid. 
Knyazev, B.A.; Mel'nikov, P.I.; Chikunov, V.V. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1990. 19p. (In Russian). Order 
Number DE91636500. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experiments on nag power microsecond REB 
transport through gas (no=10°-3x10'®cem-%) and helium plasma 
(n~10'5 cm—%) in the strong longitudinal magnetic field of 4T at 
im distance are presented. Beam transport in the whole range of 
gas densities provides formation of fully ionized plasma which ef- 
fective energy transfer from the beam to plasma occurs, are found. 
At no>or approx.10'Sem~* the mean cross energy reached about 
0.5 keV per an electron. At n>10'5cm-% transport of macroscopi- 
cally uinitorm TRB with current density up to 2 kA/cm? and energy 
up to 110 kG is carried out. 15 refs.; 7 figs. 


25364 (JAERI-M-—91-022) The energy confinement scaling 
based on microturbulence transport and neoclassical conduc- 
tivity in a tokamak. Yagi, Masatoshi (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1991. 15p. Order Number DE91508053. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Based on the neoclassical electric conductivity and the anoma- 
lous transport models due to trapped electron modes and ion 
temperature gradient modes, the scaling law of the global energy 
confinement time in a tokamak has been theoretically studied, 
under the electron temperature profile constraint. The entropy pro- 
duction rate method, developed by W.M. Tang, has been employed 
to evaluate the electron temperature at the magnetic axis. The cal- 
culations has been performed in the wide range of the surface 
safety factor qa of 2 to 7 and the inverse aspect ratio a/R of 0.2 to 
0.6 Results are tag cofega’® a°-9R1-9B-9-3 for joule heated plas- 
mas and taugoone’ |, 1-'6a°15R1-? B-0-36P—0-6 for additionally 
heated L-mode plasmas, respectively. The trapped particle effect, 
or neoclassical effect, on electric conductivity has been shown to 
increase the dependence of qa on taue, compared with the results 
for Spitzer conductivity case. Both scaling laws for joule and 
additionally heated plasmas are similar to those obtained in experi- 
ments. (author). 


25365 (JAERI-M-91-041) The role of integer-mode rational 
surtace on peaked profile tormation in toroidal rotation veloc- 
ity and ion temperature. Koide, Yoshihiko (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Ishida, Shin-ichi; Sakasai, Akira. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1991. 13p. Order Number 
DE91508084. Source: OSTI; NTIS (US Sales Only); INIS. 

A particular role of integer-mode rational surfaces on the forma- 
tion of peaked Tj(r) and V;(r) is observed. In the case of JT-60 
hot-ion regime, the plasma spontaneously changes its peaking re- 
gion from the inside of q=2 surface to that of broader q=3 surface. 
(author). 


25366 (JAERI-M-91-049) Control of the plasma configure- 
tion in ITER. Yoshino, Ryuji (Japan Atomic Energy Research inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Nishio, Satoshi; Sugihara, Masayoshi; Shinya, Kichiro. Japan 


408 ERA Vol. 16, No. 9 


Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 20p. Or- 
der Number DE91508093. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Control of the plasma configuration in ITER is investigated. Multi- 
variable noninteracting control method is proposed as one of the 
possible control algorithms for the plasma shape control. The rela- 
tion between the control variables and the poloidal magnetic field 
coil currents is essential for investigating a feedback matrix gain, 
and is estimated for an ITER plasma. Control of the horizontal po- 
sition of a plasma is investigated at the early buildup phase just 
after the breakdown. Poloidal field coil power supplies of 20kV and 
the installation of invessel coils are recommended to obtain the 
vertical magnetic field required for the plasma current rampup rate 
of 1MA/s. (author). 


25367 (Juel-2448) Density limits and evolution of disrup- 
tions on TEXTOR. Waidmann, G.; Kuang, G. Forschungszentrum 
Juelich GmbH (Germany, F.R.). Inst. fuer Plasmaphysik. Feb 1991. 
34p. Order Number DE91500197. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Density limits and the evolution of disruptions were studied on 
TEXTOR for different wall materials facing the plasma surface. A 
systematic extension of the density limit was found over a large cur- 
rent range when the metallic wall was first exchanged by a carbon 
and later by a boron-carbon coated wall. The maximum attainable 
density nearly doubled when metallic impurities were replaced by 
low Z-impurities as boron and carbon. With a neutral beam addi- 
tional heating power of Py,=3.2 MW average densities exceeding 
anti ne=10°° m-* were obtained. The maximum density observed 
scales like the square root of the auxiliary heating power. (orig.). 


25368 (LA-UR-91-1840) Progress in the development of a 
numerical tokamak. Brackbill, J.U. Los Alamos National Lab., NM 
(USA). [1991]. 7p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9105202-—1: Power super- 
computer users meeting, Gaithersburg, MD (USA), 21-22 May 
1991). Order Number DE91013386. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report discusses the numerical tokamak; plasma simulation 
on magnetohydrodynamic time scales; and plasma simulation in 
real geometries. (LSP) 


25369 (LRP-422/90) lon cyclotron modes in a low density 
plasma cavity. Part |: Theory. Sawiey, M.L. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)). Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Dec 1990. 29p. Order Number DE91636502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

lon cyclotron modes excited in a low density, cylindrical plasma 
cavity using an external inductive antenna are investigated theoreti- 
cally. These modes, which have a long parallel wavelength, exhibit 
a strong electrostatic character and are only weakly coupled to the 
antenna fields. It is shown that, despite the low frequency consid- 
ered, electron dynamics play a dominant role via the effects of both 
Landau damping and electron inertia. The characteristics of the 
wavefields associated with these modes, relevant to an experimen- 
tal investigation, are described. (author) 8 figs., 1 tab., 10 refs. 


25370 (LRP-423/90) lon cyclotron modes in a low density 
plasma cavity. Part Il: Experiment. Sawley, M.L. (Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Paris, P.J. Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Dec 1990. 23p. Order Number 
DE91636503. Source: OSTI; NTIS (US Sales Only); INIS. 

lon cyclotron modes have been excited in a low density, cylindri- 
cal plasma cavity using an external inductive antenna. These 
modes, which have a long parallel wavelength, exhibit a strong 
electrostatic character and are only weakly coupled to the antenna 
fields. Comparison is made of the measured wavefields with those 
predicted by a theory that includes the influence of electron dy- 
namics. It is thus shown that electron Landau damping, as well as 
the electron inertia, plays an important role in determining the cav- 
ity structure. (author) 7 figs., 12 refs. 





25371 (LRP-—426/91) Active stabilization of n=0 and n=1 
modes in the TCV tokamak. Hofmann, F. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Tonetti, G.; Ward, D.J.; Gribov, Yu. 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Apr 1991. 9p. Order 
Number DE91636638. Source: OSTI; NTIS (US Sales Only); INIS. 

The limits of operation of an elongated tokamak are generally 
defined by axisymmetric (n=0), free-boundary n=1, and ballooning 
modes. While it has become common practice to stabilize n=0 
modes by a combination of passive and active systems, very few 
experiments have been done so far to investigate active stabiliza- 
tion of n=1 modes. In this paper, we discuss the possibilities for 
acitive stabilization of n=0 and n=1 in the TCV tokamak. (author) 2 
figs., 2 tabs., 10 refs. 


25372 (NIFS—69) He-like spectra through charge exchange 
processes in tokamak plasmas. Kato, T.; Masai, K.; Fujimoto, T.; 
Koike, F.; Kaellne, E.; Marmar, E.S.; Rice, J.E. National Inst. for 
Fusion Science, Nagoya (Japan). Jan 1991. 37p. Order Number 
DE91507946. Source: OSTI; NTIS (US Sales Only); INIS. 
Population mechanisms and cascade effects due to charge 
exchange processes between hydrogen- like ions and neutral hy- 
drogen are investigated for helium-like ions in tokamaks by using a 
collisional radiative model. Dependences of charge exchange cross 
sections on both the principal and angular momentum quantum 
numbers n, | are estimated from the observed spectra. (author). 


25373 (NIFS—74) Electrostatic drift mode in_ toroidal 
plasma with minority energetic particles. Yamagishi, Tomejiro 
(Fukui Inst. of Tech. (Japan)). National Inst. for Fusion Science, 
Nagoya (Japan). Feb 1991. 22p. Order Number DE91507967. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The electrostatic drift wave theory is developed in the toroidal 
plasma with minority energetic particles and temperature inhomo- 
geneities by taking into account the global toroidal gyromotion and 
arbitrary Larmor radius effect of particle making use of the toroidal 
propagator. When the toroidal eigenmode equation is approximated 
by the Weber type function, the dispersion relation indicates that 
the toroidal effect strongly destabilizes the ion drift mode even in 
uniform temperature plasmas. The electrostatic toroidal drift ion 
mode is insensitive to the presence of energetic ions with the 
Maxwellian distribution except small Larmor radius and small 
toroidal effects cases (cylindrical fluid like plasmas), in which the 
mode is stabilized by the energetic ions. (author). 


25374 (NIIEFA-P-K-0794) Simulation of multicharged non- 
equilibrium plasma production in a pinch with photopumping. 
Burtsev, V.A.; Ermolaev, Yu.L.; Kalinin, N.V.; Sholokhov, Yu.!. 
Nauchno-issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR). 1989. 30p. (in Russian). Order Number 
DE91634316. Source: OSTI; NTIS (US Sales Only); INIS. 

Possibilities of forming nonequilibrium ion composition of pinch 
discharge multicharged plasma in dense gas medium under exter- 
nal wide-band source irradiation are considered. General energy 
balance scheme is presented, numerical-analytical MDHD-model is 
presented. It includes zet-pinch zero-dimensional dynamics, kinet- 
ics of plasma mean charge variation and analytical solution of 
equation of irradiation transport in cylindrical geometry. Results of 
numerical simulation permit to determine parameter regions offer- 
ing advantages for the given ways of nonequilibrium active medium 
production and are used for physical substantiation of experiments 
aimed at studying scientific and process application of plasma radi- 
ation source. 12 refs.; 17 figs. 


25375 (ORNL/TM—11520) Power and particle balance stud- 
les using an instrumented limiter system on ATF. Uckan, T.; 
Mioduszewski, P.K.; Bigelow, T.S.; Glowienka, J.C.; Hiroe, S.; Mu- 
rakami, M.; Wilgen, J.B.; Wing, W.R. Oak Ridge National Lab., TN 
(USA). Jun 1991. 16p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. Order Number 
DE91013548. Source: OSTI; NTIS; INIS; GPO Dep. 

Power and particle balance studies on the Advanced Toroidal 
Facility (ATF) torsatron are carried out using a rail limiter system. 
Both top and bottom limiters are made of graphite tile arrays, and 
these tiles are instrumented with thermocouples and Langmuir 
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probes ior calorimetric and particle flux measurements. Initial ex- 
perimental results indicate that the limiter power loss accounts for 
about 12% of the total and the radiation loss for about 30% of the 
total; the rest of the plasma heating power appears to be going to 
the vessel wall. The particle flux to the limiters is also about 18%. 
The fractions of power and particle flux to the limiters are relatively 
lower than in tokamaks because of the low edge safety factor, q 
~1 rather than q ~3 as in a typical tokamak, at the natural bound- 
ary of the ATF plasma (which results from the magnetic stellarator 
configuration of this currentless device). Therefore, for limiters of 
the same size, these fractions are about a factor of q lower in ATF 
than in a comparable tokamak device. 11 refs., 8 figs. 


25376 (PPLK-R-49) Trapped particle confinement studies 
in | = 2 torsatrons for additional helical colls, radial electric 
field and finite beta effect. Kato, A.; Nakamura, Y.; Wakatani, M. 
Kyoto Univ., Uji (Japan). Plasma Physics Lab. Jul 1990. 40p. Order 
Number DE91790810. Source: OSTI; NTIS (US Sales Only); INIS. 

L = 2 torsatrons are studied to improve the high energy trapped 
particle confinement with additional | = 1 and/or | = 3 helical coils. 
The winding laws are selected in two ways. One is to realize ‘co - 
optimization’ by the additional helical coils, but this approach loses 
magnetic well region. The other selection is to produce or deepen 
the magnetic well by the additional helical coils. L=3 helical coils 
are usable to this end. In this case the improvement of the trapped 
particle confinement depends on magnetic axis position. Radial 
electric field producing sheared rotational motion is also considered 
to improve the trapped particle confinement in a standard | = 2 tor- 
satron. By excluding cancellation between E x B and AB drift 
motion occurred for the parabolic potential profiles, all deeply 
trapped particles can be confined in the central region. Degrada- 
tion of the trapped particle confinement by the Shafranov shift is 
mitigated by shifting the magnetic axis inside in the vacuum config- 
uration. (author). 


25377 (PPPL-2757) Power and particle balance during 
neutral beam injection in TFTR. Pitcher, C.S. (Canadian Fusion 
Fuels Technology Project, Toronto, ON (Canada)); Budny, R.V.; 
Hill, K.W.; Kilpatrick, S.J.; Manos, D.M.; Medley, S.S.; Ramsey, 
A.T. Princeton Univ., NJ (USA). Plasma Physics Lab. May 1991. 
22p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03073 ;AC04-76DP00789. (CONF-900505-16: 9. 
plasma surface interactions in controlled fusion devices confer- 
ence, Bournemouth (UK), 20-25 May 1990). Orde: Number 
DE91013459. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed boundary plasma measurements on TFTR have been 
made during a NBI power scan in the range Pio = 1MW-20MW in 
the L-mode regime. The behavior of the plasma density (n.), radi- 
ated power P,.4, carbon and deuterium fluxes Ic, Ip, and Zax can 


be summarized as, (ne) « Prot?, Prag Tc. Tp & Prot, and Zyq ~ 
constant. It is shown that central fuelling by the neutral beams 
plays a minor role in the particle balance of the discharge. More 
important is the NBI role in the power balance. The TFTR data 
during NBI originate primarily at the graphite limiter. 


25378 (PPPL-2761) Tokamak magnetic islands in the pres- 
ence of nonaxisymmetric perturbations. Reiman, A.H. Princeton 
Univ., NJ (USA). Plasma Physics Lab. Jul 1991. 36p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03073. 
Order Number DE91015376. Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of a small, externally imposed, nonaxisymmetric mag- 
netic field perturbation on magnetic islands are studied analytically, 
assuming zero 6, tokamak ordering, and narrow islands. For the 
tearing stable case, the conditions under which the self-consistent 
plasma response is self-healing or amplifying are elucidated. For 
the tearing unstable case, the quasilinear theory of tearing modes 
is extended to a description of locked modes. 16 refs., 12 figs. 


25379 (PPPL-2765) Transport simulations of ITER helium 
exhaust using recent data from TFTR, TEXTOR and JT-60. 
Redi, M.H.; Cohen, S.A.; Synakowski, E.J. Princeton Univ., NJ 
(USA). Plasma Physics Lab. Jul 1991. 28p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03073. Order 
Number DE91015374. Source: OSTI; NTIS; INIS; GPO Dep. 
Insufficient helium exhaust can seriously degrade the perfor- 
mance of any fusion reactor and has recently been identified as a 
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potentially significant issue for ITER. The effects of variations of 
the ratios DY®/,i, D4*/D°, v4e/DH® and of the sawtooth period on 
helium exhaust in ITER are studied with BALDUR code transport 
simulations. Recent measurements of D"®/xi, at TFTR, of D4*/D° 
at TEXTOR of vie/DHe at TFTR, TEXTOR, and JT-60 are found 
compatible with sustained ignition and helium exhaust require- 
ments for ITER. ignition is found to be critically sensitive to the 
ratio v"*®/D4*, particularly at the plasma edge, and to reduced 
sawtooth period. These critical dependencies are moderated for re- 
duced helium recycling at the separatrix and for hollow particle 
diffusivity profiles. 17 refs., 9 figs., 1 tab. 


25380 (PPPL-2766) A kineticMHD model for low ftre- 
quency phenomena. Cheng, C.Z. Princeton Univ., NJ (USA). 
Plasma Physics Lab. Jul 1991. 39p. Sponsored by USDOE, Wash- 
ington, DC (USA); National Science Foundation, Washington, DC 
(USA). DOE Contract ACO2-76CH03073. Grant ATM-8911638. Or- 
der Number DE91015378. Source: OSTI; NTIS; INIS; GPO Dep. 

A hybrid kinetic-MHD model for describing low-frequency phe- 
nomena in high beta anisotropic plasmas that consist of two 
components: a low energy core component and an energetic com- 
ponent with low density. The kinetic-MHD model treats the low 
energy core component by magnetohydrodynamic (MHD) descrip- 
tion, the energetic component by kinetic approach such as the 
gyrokinetic equation, and the coupling between the dynamics of 
these two components through plasma pressure in the momentum 
equation. The kinetic-MHD model optimizes both the physics con- 
tents and the theoretical efforts in studying low frequency MHD 
waves and transport phenomena in general magnetic fied geome- 
tries, and can be easily modified to include the core plasma kinetic 
effects if necessary. It is applicable to any magnetized collisionless 
plasma system where the parallel electric field effects are negligibly 
small. In the linearized limit two coupled eigenmode equations for 
describing the coupling between the transverse Alfven type and the 
compressional Alfven type waves are derived. The eigenmode 
equations are identical to those derived from the full gyrokinetic 
equation in the low frequency limit and were previously analyzed 
both analytically nd numerically to obtain the eigenmode structure 
of the drift mirror instability which explains successfully the multi- 
satellite observation of antisymmetric field-aligned structure of the 
compressional magnetic field of Pc 5 waves in the magnetospheric 
ring current plasma. Finally, a quadratic form is derived to 
demonstrate the stability of the low-frequency transverse and com- 
pressional Alfven type instabilities in terms of the pressure 
anisotropy parameter + and the magnetic field curvature-pressure 
gradient parameter. A procedure for determining the stability of a 
marginally stable MHD wave due to wave-particle resonances is 
also presented. 


25381 (PPPL-2768) Hot-cathode preionization studies in 
CCT. Darrow, D.S. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.); Ono, M.; Pribyl, P.A.; Taylor, R.J. Princeton Univ., NJ (USA). 
Plasma Physics Lab. Jul 1991. 20p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03073 ;FG03- 
86ER53225. Order Number DE91015373. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A hot LaBg cathode was used to ionize the gas in the vessel of 
CCT at the start of tokamak discharges. Substantial plasma densi- 
ties could be obtained in the preionization phase, resulting in 
reliable breakdown and initiation of q, ~ 3 discharges at loop volt- 
ages of 4.2 V/turn, considerably lower than the 33 V/turn required 
with no preionization and the 20 VAurn required when a 15 kHz os- 
cillator was the preionization source. When inductive effects were 
subtracted, the cathode preionization produced a loop voltage at- 
tributable to plasma resistance of 4 V/urn, while the 
oscillator-produced plasma required 12 V/tum. Repeatable cathode- 
enhanced breakdowns could be obtained at voltages as low as 3.4 
VAturn for discharges with higher ge. With the cathode-enhanced 


plasma, the initial value of dip/d@o,, is higher than that with the ; 


oscillator-produced plasma. The spectrum of visible light emitted 
from cathode-initiated discharges shows no additional impurities 
present beyond those seen in a normal plasma. 10 refs., 4 figs. 


25382 (PPPL-2769) Recent TFTR results. Meade, D.M.; 
Arunasalam, V.; Bell, M.G.; Bell, R.; Bitter, M.; Boivin, R.; Bretz, 
N.L.; Budny, R.; Cavallo, A.; Cheng, C.Z.; Chu, T.K.; Cohen, S.A.; 
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Cowley, S.; Davis, S.L.; Dimock, D.L.; Efthimion, P.C.; Ehrhardt, 
A.B.; Fredrickson, E.; Furth, H.P.; GoldsPrinceton Univ., NJ (USA). 
Plasma Physics Lab. Jul 1991. 26p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC02-76CH03073. Order Number 
DE91015380. Source: OSTI: NTIS; INIS: GPO Dep. 

TFTR experiments have emphasized the optimization of high 
performance plasmas as well as studies of transport in high tem- 
perature plasmas. The recent installation of carbon composite tiles 
on the main bumper limiter has allowed operation with up to 32 
MW of neutral beam injection without degradation of plasma perfor- 
mance by large bursts of carbon impurities (“carbon blooms’). 
Plasma parameters have been extended to T\(0) ~ 35 keV, Te(0) 
~ 12 keV, ne(0) ~1.2 x 102° m-% producing D-D reaction rates of 
8.8 x 10'© reactions per second. The fusion parameter 
ne(0)7rET\(0) in supershot plasmas is an increasing function of 
heating power up to an MHD stability limit, reaching values of ~4.4 
x 107° m-* sec keV. Peaked-density-profile hot-ion plasmas with 
the edge characteristics of the H-mode have been produced in a 
circular cross-section limiter configuration with ne(0)r_ET;(0) values 
characteristic of supershots, namely up to four times those pro- 
jected for standard H-modes with broad density profiles. Reduced 
transport is also observed in the core of high-density ICRF-heated 
plasmas when the density profile is peaked. At the highest pertor- 
mance, the central plasma pressure in TFTR reaches reactor level 
values of 6.5 atmospheres. In these regimes, MHD instabilities with 
mn = 1/1, 2/1, 3/2 and 4/3 are often observed concurrent with a 
degradation in performance. High Gp plasmas with e6) = 1.6 and 
Bi(VaB) = 4.7 (%mT/MA) have demonstrated confinement en- 
hancement over the low-mode confinement time with r_e/7_ ~ 3.5 
and a bootstrap current of about 65% of the total plasma current. 


25383 (PPPL-2770) Search for diffusion of counter- 
passing MeV ions in the TFTR tokamak. Zweben, S.J.; Boivin, 
R.; Chang, C.S.; Hammett, G.; Mynick, H.E. Princeton Univ., NJ 
(USA). Plasma Physics Lab. Jul 1991. 84p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03073. Order 
Number DE91015382. Source: OSTI; NTIS; INIS; GPO Dep. 

Confinement studies of MeV ions will play an important role in 
the research leading to burning plasmas in tokamaks, since any 
significant radial transport of MeV alpha particles will affect the 
heating rate or heating profiles of these plasmas. Because the 
energy, gyroradius, and collisionality of these MeV ions is very dif- 
ferent from that of the background plasma, their transport rates 
cannot be assumed equal to those of the bulk plasma ions. Note 
that the desired confinement time for 3.5 MeV alphas is set by 
their thermalization time, which can be up to 7.1 sec for the 
steady-state phase of ITER, requiring D<0.5 m/sec. This is equiv- 
alent to over ~100,000 alpha particle transits of the torus. 28 refs., 
24 figs., 2 tabs. 


25384 (PPPL-2771) Slow diftusion of passing MeV ions in 
TFTR. Zweben, S.J.; Mynick, H.E.; Boivin, R.; Chang, C.S.; Ham- 
mett, G.W. Princeton Univ., NJ (USA). Plasma Physics Lab. Jul 
1991. 16p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH03073. Order Number DE91015381. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The radial diffusion coefficient of MeV ions inside TFIR is mea- 
sured in a new way using external measurements of the loss of 
naturally occurring D-D fusion products across their passing/ 
trapped boundary. An upper bound of D x 0.1 + 0.1 m*/sec is 
found for passing (untrapped) MeV ions near the center of TFTR. 
This implies that the confinement of this class of MeV ions is long 
enough for nearly complete alpha particle thermalization, at least in 
the absence of large-scale MHD activity. 15 refs., 4 figs. 


25385 (PPPL-2772) Comparison of high-n instabilities in- 
cluding alphe-particle eftects in BPX and TFTR. Rewokdtt, G. 
Princeton Univ., NJ (USA). Plasma Physics Lab. Jul 1991. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03073. Order Number DE91015375. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Three distinct types of high toroidal mode number instabilities 
are obtained from a comprehensive kinetic calculation, using as in- 
put transport code results from the analysis of a recent design for 
the Burning Plasma Experiment (BPX). These instabilities are: the 





collisioniess trapped-electron ion-temperature-gradient mode, the 
magnetohydrodynamic ballooning mode, and a high toroidal mode 
number version of the toroidicity-induced Alfven eigenmode or 
“gap” mode. The dependence of the instability linear eigenfrequen- 
cies on minor radius, beta, and toroidal mode number are 
investigated, along with the effects of hot alpha particles. Relative 
quasilinear fluxes of particles and energy for each species are also 
obtained. In addition, the beta dependence of the magnetohydrody- 
namic ballooning mode is investigated for a case using as input 
the results of a transport code calculation for the Tokamak Fusion 
Test Reactor (TFTR) in an extrapolation to a deuterium-tritium mix- 
ture. The effects of alpha particles and the relative quasilinear 
fluxes are also investigated for this case. 13 refs., 13 figs., 4 tabs. 


25386 (SAIC—91/1136/APPAT-143) Reversed-Field Pinch dy- 
namics and transport studies: Final report, April 1990—June 
1991. Schnack, D.D. Science Applications International Corp., San 
Diego, CA (USA). 18 Jun 1991. 16i1p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-83ER53150. Order 
Number DE91014317. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: fluctuation suppres- 
sion via DC-helicity injection in a reversed-field pinch; nonlinear 
dynamics of field maintenance and quasi-periodic relaxation in 
reversed-field pinches; statistical mechanics of a three field model 
for electromagnetic turbulence; magnetohydrodynamic theory of the 
reversed-field pinch dynamo; simulation of the thin shell and sec- 
ondary shell HBTX1C experiments; thermally driven edge magnetic 
turbulence; and theory of shear suppression of edge turbulence by 
externally driven radio frequency waves. 


25387 (TRITA-EPP-—90-05) The dynamic response of on in- 
homogeneous plasma diode to an applied electric field. Bohm, 
M.; Torven, S. Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Plasma Physics. Aug 1990. 31p. Order Number DE91636600. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Q-machine and triple plasma machine experiments have shown 
that a suddenly applied voltage drop may either be supported by a 
cathode sheath or by a quasi-linear potential variation over the 
plasma lasting for several electron transit times. In the latter case 
an ion density cavity existed initially. An analytical model and nu- 
merical simulations are used to show that a cavity gives rise to a 
quasi-linear potential variation similar to the one observed experi- 
mentally for applied voltage drops below a certain critical value 
which depends on the cavity depth. For larger values the drop con- 
centrates to a cathode sheath. The quasi-linear profile steepens to 
a double layer formed close to the density minimum for large cavity 
depths. The theoretical potential profiles are obtained by assuming 
a stationary electron motion after an electron transit time and 
quasi-neutrality in the ion density cavity. (au). 


25388 (TRITA-EPP—90-08) An extension of the Boltzmann 
relation to collisionless magnetized plasma. Brenning, N.; 
Faelthammar, C.G.; Bohm, M. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Plasma Physics. Dec 1990. 9p. Order Number 
DE91636601. Source: OSTI; NTIS (US Sales Only); INIS. 

The neutralization of positive space charge is studied for density 
perturbations of limited spatial extent in a collisionfree magnetized 
plasma. It is found that a local density maximum gets a positive 
potential which depends only on the ambient electron temperature 
T. and the relative increase in density Ne/Ngo. For small density in- 
creases, below 5%, the resulting relation between potential and 
plasma density agrees closely with the Boltzmann relation, which 
applies in the presence of collisions. For larger density increases, 
the difference from the Boltzmann relation rapidly becomes large, 
e.g. a factor 2 for a 50% density increase, and a factor 3 for a 
100% density increase. The result constitutes (1) a justification for 
using the Boltzmann relation also in collisionless magnetized 
plasma, provided that the density perturbations are small, and (2) a 
genera! relation which replaces the Boltzmann relation for large- 
amplitude perturbations. (au). 


25389 (TRITA-PFU—91-01) Experimental study of ultra-low 
q discharges in the linear Extrap L1 device. Brunsell, P.; Karis- 
son, Per. Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Plasma Physics and Fusion Research. Jan 1991. 35p. Order Num- 
ber DE91636508. Source: OSTI; NTIS (US Sales Only); INIS. 
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Linear pinch discharges with combined octupole and longitudinal 
magnetic fields are experimentally studied in the Extrap L1 device. 
Plasma currents are around |p=10 kA, plasma temperautres are up 
to Te=50 eV and plasma densities are of the order of 
n=5x10?'m-*. The plasma equilibria are in the ultra-low q (ULQ) 
regime corresponding to operation with plasma currents in excess 
of the Kruskal-Shafranov stability limit (q less than 1). The plasma 
current exhibits the typical time behaviour seen in toroidal ULQ ex- 
periments; the unstable setting up phase and the step-wise decay 
with current levels corresponding to q-values in windows between 
rational values. Longitudinal plasma current generated by radial 
plasma diffusion is seen, with amplitudes up to 30% of the exter- 
nally driven current during the initial phase of the discharge. The 
effect of the octupole magnetic field on the ULQ confinement is in- 
vestigated. The plasma temperature increases by more than a 
factor of two, for the optimum octupole rod current (lv=lp), com- 
pared to the case without octupole field. A plasma current limitation 
for stable operation corresponding to q bigger than 1/2 is ob- 
served, excepts for low axial magnetic field strength. In the low 
axial field regime, the octupole field alone provides sufficient stabi- 
lization for operation with q less than 1/2. Plasma density and 
temperature both increase linearly with applied axial magnetic field. 
The density shows a strong, approximately exponential, depen- 
dence on discharge voltage. (au). 


25390 (UCRL-ID-107219) Plesma injection and atomic 
physics models for use in particle simulation codes. Procassini, 
R.J. (Lawrence Livermore National Lab., CA (USA)). Lawrence Liv- 
ermore National Lab., CA (USA). 12 Jun 1991. 23p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91015092. Source: OSTI; NTIS; INIS; GPO Dep. 

Models of plasma injection (creation) and charged/neutral atomic 
physics which are suitable for incorporation into particle simulation 
codes are described. Both planar and distributed source injection 
models are considered. Results obtained from planar injection into 
a collisionless plasma-sheath region are presented. The atomic 
physics package simulates the charge exchange and impact ioniza- 
tion interactions which occur between charged particles and neutral 
atoms in a partially-ionized plasma. These models are applicable to 
a wide range of problems, from plasma processing of materials to 
transport in the edge region of a tokamak plasma. 18 refs., 6 figs. 


25391 (UCRL-ID-107220) On the use of particle-in-cell 
methods for the study of magnetically-confined fusion plas- 
mas. Procassini, R.J. (Lawrence Livermore National Lab., CA 
(USA)). Lawrence Livermore National Lab., CA (USA). 12 Jun 
1991. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48 ;FG03-86ER53220. Order Number 
DE91015093. Source: OSTI; NTIS; INIS; GPO Dep. 

The applicability of electrostatic particle-in-cell (PIC) methods for 
the simulation of magnetically-confined fusion plasmas is investi- 
gated. The aspects of the PIC methodology which allow one to 
accurately model the representative charge separations found in 
hot fusion plasmas with far fewer simulation particles are dis- 
cussed. The number of simulation particles required to resolve the 
collective effects of interest (such as the ambipolar potential) above 
the statistical fluctuations is also analyzed. 8 refs., 1 fig. 


25392 (UCRL-JC—107194) Detection of coherent structures 
in the edge of the TEXT tokamak plasma. Filippas, A.V. (Texas 
Univ., Austin, TX (USA). Fusion Research Center); Ritz, Ch. P.; 
Koniges, A.E.; Crotinger, J.A.; Diamond, P.H. Lawrence Livermore 
National Lab., CA (USA). 26 Apr 1991. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910609-19: International conference on systems analysis in water 
quality management, Berlin (Germany), 3-7 Jun 1991). Order Num- 
ber DE91015183. Source: OSTI; INIS; NTIS; GPO Dep. 

This paper discusses detection of coherent structures in the 
edge of the text tokamak plasma. (LSP) 


25393 (UW-CPTC-91-3) Generalized gyroviscous force and 
its effect on the momentum balance equation. Chang, Zuoyang; 
Callen, J.D. Wisconsin Univ., Madison, WI (USA). Center for 
Plasma Theory and Computation. May 1991. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-86ER53218. 
Order Number DE91013344. Source: OSTI; NTIS; INIS; GPO Dep. 
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The perturbed nonlinear gyroviscous force (V-Flg, where [lg is 
the gyroviscous stress tensor) is calculated through order & (5 ~ 
wiQ, sip ~ &'/*) by solving the stress tensor evolution equation. 
The result shows that V-Ilg mostly cancels the diamagnetic 
convective term nmV,-V LG (where V, is a generalized total dia- 
magnetic flow) in the momentum balance equation. This formula 
generalizes the usual, widely used “gyroviscous cancellation” [in 
which the V-Ilg cancels mostly the total time derivative of the dia- 
magnetic flow (dV,/dt)] to include temperature variations and a 
perturbed stress tensor drift. It is proved that when temperature 
variations are neglected, the new formula reduces to the conven- 
tional form. When the temperature variations are considered, the 
new formula is much simpler and more rigorous. than the conven- 
tional one. A new polarization drift formula deduced from the new 
gyroviscous force is also derived. 14 refs. 
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Refer also to citation(s) 23836, 23865, 23901, 24120, 24665, 
24931, 25212, 25213, 25214, 25215, 25216, 25217, 25317, 25330, 
25366, 25375, 25378, 25381, 25390 


25394 (AECL-9999) Fusion-blanket fabrication develop- 
ment and irradiation testing. Hastings, |.J.; Elliot, A.J.; Miller, 
J.M.; Palmer, B.J.F.; Verrall, R.A. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). Jun 1989. 
16p. (CONF-890696-: 10. annual conference of the Canadian Nu- 
clear Association: nuclear fission—halfway to the first century, 
Ottawa (Canada), 4-7 Jun 1989; CFFTP-G—8915.). Order Number 
DE91636703. Source: OSTI; NTIS (US Sales Only); INIS. 

The fusion-blanket program at Chalk River Nuclear Laboratories 
concentrates on fabrication development and irradiation testing. 
Canadian efforts to develop solid-breeder blankets are focused on 
the sphere-pac concept. The spheres, fabricated by an extrusion- 
based process, are strong, survive rapid heating cycles, and have 
an average grain size of about one micrometre. In the recently com- 
pleted CRITIC-| vented-capsule irradiation of Li2O, a total lithium 
burnup of 1% was achieved, and 2100 curies of tritium collected, 
over the 21-month irradiation. We are also participating in the de- 
velopment of an aqueous lithium salt blanket concept and lithium 
hydroxide has been chosen for further in-reactor studies. Canada 
is participating in the BEATRIX-II project, which will test Canadian- 
fabricated lithium zirconate spheres in FFTF, Hanford, with Japan 
and the US as the other partners. We are also members of the 
JAERI (Japan) Tritium Project, to improve blanket neutronics data. 


25395 (ANL/CP-71820) Organic coolant for ARIES-Ill. Sze, 
D.K. (Argonne National Lab., IL (USA)); Sviatoslavsky, |.; Sawan, 
M.; Gierszewski, P.; Hollies, R.; Sharafat, S.; Herring, S. Argonne 
National Lab., IL (USA). Apr 1991. 22p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910615-2: 2. international symposium on nuclear fusion 
technology, Karlsruhe (Germany, F.R.), 3-8 Jun 1991). Order Num- 
ber DE91014020. Source: OSTI; NTIS; INIS; GPO Dep. 

ARIES-lll is a D-Heg reactor design study. It is found that the 
organic coolant is well suited for the D-Hes reactor. This paper dis- 
cusses the unique features of the D-He, reactor, and the reason 
that the organic coolant is compatible with those features. The 
problems associated with the organic coolant are also discussed. 8 
refs., 2 figs., 6 tabs. 


25396 


(ANL/CP-71822) A technique for measuring gamma 
heating in a low fluence mixed radiation field. Chiu, H.K. (illi- 
nois Univ., Urbana, IL (USA). Dept. of Nuclear Engineering); 
Bennett, E.F.; Micklich, B.J. Argonne National Lab., IL (USA). 
[1991]. 20p. Sponsored by USDOE, Washington, DC (USA). DOE 


Contract W-31109-ENG-38. (CONF-910615—4: 2. international 
symposium on nuclear fusion technology, Karlsruhe (Germany, 
F.R.), 3-8 Jun 1991). Order Number DE91015208. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Gamma heating measurements have been made in a low-Z lat- 
tice irradiated with 14-MeV neutrons and (n,n’) gammas produced 
by a Texas Nuclear Model 9400 neutron generator. Heating mea- 
surements were made in the mid-line of the assembly using a 
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proportional counter operating in the Continuously-varied Bias- 
voltage Acquisition mode. The neutron-induced signal was 
separated from the gamma-induced signal by exploiting the signal 
rise-time rate differences inherent to radiations of different Linear 
Energy Transfer, which are observable in a proportional counter. 
The operating limits of this signal separation technique were 
explored by observing the effect on the signal as the neutron spec- 
trum is shifted from a D-T spectrum to a softer though still fast 
neutron spectrum as the counter is placed further into the 
irradiation lattice. The experiment was modelled using the one- 
dimensional radiation transport code ANISN/PC. The cross-section 
set used for these calculations was derived from the ENDF/B-V li- 
brary using the code MC?-2 for the case of D-T neutrons slowing 
down in a low-Z lattice. The calculated neutron and gamma spec- 
tra in the slab and the relevant mass-stopping powers were used 
to construct weighting factors which relate the energy deposition in 
the counter fill-gas to that in the counter wall and in the surround- 
ing material. The total energy deposition at various positions in the 
lattice is estimated by applying these weighting factors to the mea- 
sured gamma energy deposition in the counter at those locations. 
The overall utility of this measurement technique for fusion blanket 
neutrgnics is discussed. 8 refs., 5 figs., 2 tabs. 


25397 (ANL/CP-72686) Tritium percolation through porous 
ceramic breeders: A random-lattice approach. Tam, S.W.; Am- 
brose, V. Argonne Nationa! Lab., IL (United States). [1991]. 19p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910615-3: 2. international symposium on 
nuclear fusion technology, Karlsruhe (Germany), 3-8 Jun 1991). 
Order Number DE91015206. Source: OSTI; NTIS; INIS; GPO Dep. 

Among the major processes leading to tritium transport through 


_Li ceramic breeders the percolation of gaseous tritium species 


through the connected porosity remains the least amenable to a 
satisfactory treatment. The combination of diffusion and reaction 
through the convoluted transport pathways prescribed by the sys- 
tem of pores poses a formidable challenge. The key issue is to 
make the fundamental connection between the tortuousity of the 
medium with the transport processes in terms of only basic param- 
eters that are amenable to fundamental understanding and 
experimental determinations. This fundamental challenge is met 
within the following approaches. On the microscale the short range 
transport is modeled via a convection-diffusion-reaction approach. 
On a macro scale the long range transport is described within a 
matrix formalism. The convoluted microstructure of the pore system 
as prescribed from experimental measurements is synthesized into 
the present approach via Monte Carlo simulation techniques. In 
this way the approach requires as inputs only physical-chemical 
parameters that are amenable to clear basic understanding and 
experimental determination. In this sense it provides predictive ca- 
pability. Using this approach the concept of residence time has 
been analyzed in a critical manner. Implication for tritium release 
experiments was discussed. 14 refs., 5 figs., 1 tab. 


25398 (CEA-CONF—-10400) Ergodic divertor effect on ICRF 
wave coupling. Gambier, D.J.; Moret, J.M.; Saoutic, B. Associa- 
tion Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1989. 9p. (CONF-8910436-: 4. IAEA Technical 
Committee meeting in ion cyclotron resonance heating 
(ICRH)/edge physics, Garching (Germany, F.R.), 2-5 Oct 1989). 
Order Number DE91788004. Source: OSTI; NTIS (US Sales Only). 

Tore Supra provides a unique opportunity to assess the poten- 
tiality of the Ergodic divertor configuration. This active control of 
the edge plasma parameters modifies the antenna plasma coupling 
properties and a model is devised to account for the loading 
variations induced by the density and the ergodic magnetic pertur- 
bations. The main results are an improvement of the loading 
characteristics in the minority heating scheme and an enhance- 
ment of the non resonant collisional RF heating due to the density 
increase. The magnetic perturbation effect is on the other hand 
fully negligible. 


25399 (CONF-8909418-) Seventh target fabrication spe- 
cialists’ meeting. Lawrence Livermore National Lab., CA (USA). 
[1989]. 114p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. From 7. target fabrication specialists 





meeting; Livermore, CA (USA); 25-29 Sep 1989. Order Number 
DE91013569. Source: OSTI; NTIS; GPO Dep. 

This report discusses: implosion experiments at LLE; a study of 
surface characterization using phase interference microscopy; 
paraxial model of shell interferometry; x-ray fluorescence measure- 
ments of NaCl-coated and argon-filled spherical shells; high 
resolution, low energy x-ray gauging and tomography; comparison 
of SEM and profilometer measurements of surface finishes on hy- 
drocarbon coatings; high-resolution SEM and TEM analyses of 
CRF foams; interferometric characterization of macroshell capsules 
and surface perturbations on microshell targets; computer-assisted 
microballoon selection for inertial fusion targets; carbonizing stud- 
ies on resorcinol formaldehyde foams; low-density polymer 
composite foams for direct-drive ICF targets; tritium handling facility 
at KMS Fusion Inc.; and the hydrogen permeation properties of 
plasma polymer coatings. 


25400 (CONF-9010230—8) Resistive wall modes in the Re- 
versatron Il RFP. Barrick, G.; Greene, P.; Robertson, S. Colorado 
Univ., Boulder, CO (USA). [1990]. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-87ER53244. From In- 
ternational school of plasma physics; Varenna (Italy); 15-19 Oct 
1990. Order Number DE91014304. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Reversatron 2 RFP (R/a=50cm/8cm) has been operated 
with interchangeable shells to investigate resistive wall modes. 
Shell penetration times are 610, 100, and 4 psec (no shell). With 
the 610 usec shell, the plasma current is < 65 kA and the duration 
< 550 psec. With no shell, helium discharges are more resistive 
and hydrogen discharges c2nnot be sustained. An m=1, n=-6 
mode resonant on axis grows to a relative amplitude of 20% during 
the setting-up phase. With the 100ysec shell, deuterium dis- 
charges can be sustained but are degraded due to a broad 
spectrum of modes. The increased plasma resistance can be cor- 
related with the flux intersecting the wall. 21 refs., 12 figs. 


25401 (CONF-9105220-1) Graphite for the nuclear indus- 
try. Burchell, T.D.; Fuller, E-L.; Romanoski, G.R.; Strizak, J.P. Oak 
Ridge National Lab., TN (USA). [1991]. 28p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From Workshop on coal-derived pitch, coke and graphite; Morgan- 
town, WV (USA); 2-3 May 1991. Order Number DE91014572. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Graphite finds applications in both fission and fusion reactors. 
Fission reactors harness the energy liberated when heavy ele- 
ments, such as uranium or plutonium, fragment or “fission”. 
Reactors of this type have existed for nearly 50 years. The first nu- 
clear fission reactor, Chicago Pile No. 1, was constructed of 
graphite under a football stand at Stagg Field, University of 
Chicago. Fusion energy devices will produce power by utilizing the 
energy produced when isotopes of the element hydrogen are fused 
together to form helium, the same reaction that powers our sun. 
The role of graphite is very different in these two reactor systems. 
Here we summarize the function of the graphite in fission and 
fusion reactors, detailing the reasons for their selection and dis- 
cussing some of the challenges associated with their application in 
nuclear fission and fusion reactors. 10 refs., 15 figs., 1 tab. 


25402 (DOE/DP/40200—146) University of Rochester, Labo- 
ratory for Laser Energetics annual report, 1 October 1989-30 
September 1990. Rochester Univ., NY (USA). Lab. for Laser Ener- 
getics. Jan 1991. 263p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FC03-85DP40200. Order Number 
DE91013164. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes research at the Laboratory for Laser En- 
ergetics (LLE) for FY90 (1 October 1989 to 30 September 1990). 
During the year, a number of important reviews of the US effort in 
inertial fusion were concluded. Some of the major findings as they 
relate to LLE and the high quality of our laser-fusion-research effort 
are summarized. A review of LLE’s progress on the OMEGA Up- 
grade is offered next, followed by a summary of the Laboratory’s 
role and activities in education this year. A brief review of the activ- 
ities of the National Laser Users Facility is provided, followed by a 
summary of progress in advanced technology at LLE. 209 refs., 
149 figs., 15 tabs. 
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25403 (DOE/DP/40200-156) LLE review, Quarterly report, 
January-March 1991: Volume 46. Epperiein, E.M. (ed.). 
Rochester Univ., NY (USA). Lab. for Laser Energetics. [1991]. 67p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FC03-85DP40200. Order Number DE91014530. Source: OSTI; 
NTIS; GPO Dep. 

This voiume of the LLE Review, covering the period January- 
March 1991, contains a report on how photoelectric fluorescence 
affects x-ray absorption lines in laser-plasma experiments, and a 
review of recent analysis of transverse instabilities of counterpropa- 
gating light waves in homogeneous plasmas. The section on 
advanced technology has reports on the experimental characteriza- 
tion of Bessel beams, the design, testing, and use of a 
Kirkpatrick-Baez x-ray microscope on OMEGA, and the investiga- 
tion of phase noise on mode-locked lasers. 


25404 (DOE/ER/53244-17) Reversed field pinch experi- 
ments: Progress report. Roberston, S. Colorado Univ., Boulder, 
CO (USA). May 1991. 10p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-87ER53244. Order Number 
DE91013643. Source: OSTI; NTIS; INIS; GPO Dep. 

The Reversatron RFP is usually operated with toroidal field wind- 
ings which are a continuous helix of 144 turns. These windings 
produce a poloidal current which is uniform around the torus. The 
distribution of current is fixed by the geometry so that the applied 
field has only an m = 0, n = 0 component. The windings cannot act 
to stabilize an m = 0 mode with |n| > 0 or any m = 1 mode be- 
cause these modes will excite no current in the windings. It has 
recently been suggested that parallel connected field coils might 
act as a shell by forcing the flux within each winding to be the 
same. Coils connected in parallel must have the same voitage at 
their terminals and thus must enclose the same volt-seconds or 
flux. Data from ZT-40 show that the discharges are more quiescent 
when parallel or series-paralle| connected windings are used. 


25405 (DOE/ER/53267—4) The Texas experimental toka- 
mak: Progress report, December 1, 1990-October 31, 1991. 
Wootton, A.J. Texas Univ., Austin, TX (USA). Fusion Research 
Center. Jun 1991. 21p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO05-88ER53267. Order Number 
DE91014920. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Text upgrade; oscillat- 
ing gas puff; limiter thermal fluxes; computer and data acquisition; 
electron cyclotron heating; Thomson scattering; plasmas position; 
internal turbulence and transport; electron temperature fluctuations; 
probes; FIR scattering; plasma rotation; and runaway transport. 
(LSP) 


25406 (DOE/ER/54095—1) Formation and sustainment of a 
very low aspect ratio tokamak using coaxial helicity injection 
(the Helicity injected Torus [HIT] experiment): Progress report 
No. 1, June 1, 1990—January 31, 1991. Jarboe, T.R.; Nelson, B.A. 
Washington Univ., Seattle, WA (USA). Aerospace and Energetics 
Research Program. [1991]. 36p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG06-90ER54095. (UWAERP-28). 
Order Number DE91013948. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we will detail the progress of the Helicity Injected 
Tokamak experiment construction, including the following compo- 
nents: vacuum vessel and pumping system; helicity source and 
power supply; toroidal field coil and power supply; bias coil and 
power supply; data acquisition system; diagnostic set; and collabo- 
ration with General Atomics. 


25407 (DOE/SF/18437-T2) Fusion with highly spin polar- 
ized HD and D2: Final report, October 1, 1989-September 30, 
1990. Honig, A. (Syracuse Univ., NY (USA). Dept. of Physics); 
Kremens, R.; Skupsky, S. Syracuse Univ., NY (USA). Dept. of 
Physics. 5 May 1991. 22p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG03-90SF18437. Order Number 
DE91014178. Source: OSTI; NTIS; GPO Dep. 

During the course of this grant, we succeeded in overcoming es- 
sentially all of the obstacles on the route to carrying out ICF shots 
with polarized deuteron fuel in plastic target shells. ICF with polar- 
ized deuterons is expected to answer the question of survival of 
polarization in the high temperature plasma prior to fusion, as well 
as to give quantitative information on anisotropic particle emissions 
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and possible suppression of particular fusion reactions. The tech- 
niques previously developed for high D polarization in large solid 
HD samples have been adapted to polystyrene target shells which 
are cooled conductively via very thin metal wire supports. An inde- 
pendent NMR experiment on a normal-D>-filled glass target shell 
with 2 4m copper-coated spider silk supports affirmed the thermal 
conduction adequacy by registering very low sample temperatures 
in the presence of the generation of considerable D2 conversion 
heat. In a permeation experiment employing very pure ortho-Ds, it 
was demonstrated that hydrogens diffuse into polystyrene shells at 
room temperature without molecular dissociation, a requirement for 
preservation of the composition of our HD samples used for polar- 
ization. An advanced version of the permeation apparatus was 
designed and constructed which permits preparation of target 
shells loaded with very high density HD or D2 fuels. That system 
includes provision for cryocondensation and cold-transfer either to 
the dilution refrigerator for polarization or to the OMEGA fusion 
chamber for ICF experiments with denser unpolarized fuel targets 
than were heretofore realizable in plastic target shells. a major ef- 
fort resulted in improvements of cold-transfer inter-apparatus 
mating procedures which minimize the temperature rise of the tar- 
get shells over that of the helium reservoir temperature. High D 
polarization in solid pure 0-D, was shown to be retained into the 
liquid state after rapid melting. 


25408 (EGG-FSP-9450) Tritium room air monitor compo- 
nent fallure data analysis trom January 1, 1984 to December 
31, 1990. Cadwallader, L.C. (EG and G Idaho, Inc., Idaho Falls, ID 
(USA)); Gavett, M.A.S.; Quintana, L. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). May 1991. 3839p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91014161. Source: OSTI; NTIS; INIS; GPO Dep. 

We have analyzed tritium room air monitor failure data from the 
Tritium Systems Test Assembly (TSTA) failure/maintenance data 
base to produce hourly failure rates. These room monitors continu- 
ously check the building air for tritium contamination and are set to 
signal the Master Data Acquisition and Control (MDAC) computer 
and, on the highest radiation alarm, will isolate the Test Cell venti- 
lation system and actuate the evacuation alarm. These monitors 
must function for successful facility operation. This room monitor 
failure data analysis was made possible due to the collection and 
collation of two important types of data: failure reports and operat- 
ing times. The TSTA staff has been very supportive in their tasks 
to collect, complete, and store these data. We used a classical 
Poisson distribution to calculate hourly failure rates for several 
monitor failure modes. The failure mode-specific failure rates for 
the room monitors were significantly lower than fusion screening 
data and were comparable to the generic nuclear fission power 
plant radiation monitor failure rates. While these data agree well 
with our expectations, more effort is still needed to collect actual 
fusion component failure rate data, which are necessary to support 
accurate fusion facility reliability, availability, and risk analyses. 


25409 


(EGG-FSP-9470) Fusion radioactivity confinement 
and application to postulated ITER accidents. Piet, S.J.; Brere- 
ton, S.J. EG and G Idaho, Inc., Idaho Falls, ID (USA). 1 Mar 1991. 
250p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 


tract ACO07-761D01570. Order Number 
OSTI; NTIS; INIS; GPO Dep. 

An assessment of the ITER radioactivity confinement shows re- 
duction of potential accidental releases to the environment by two 
orders of magnitude. Important credits are the 1% volume/day con- 
finement leakage rate, radioactivity decay for short-lived isotopes, 
resumption of detritiation/negative pressure within seven days of 
the accident, and wind meander during the slow confinement leak- 
age. Achieving this two order of magnitude credit in practice 
requires appropriate design details, especially the leakage rate and 
detritiation/negative pressure equipment, and research to validate 
some key assumptions. The confinement maximizes dependence 
on passive safety features, thereby working toward using fusion's 
potential safety advantages. The confinement includes several con- 
finement zones with varying human access allowances. Some 
confinement areas are normally isolated from the environment, the 
closed ventilation zone. Some areas have an inert cover gas to in- 
hibit combustion. If future assessments of accidental overpressure 
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DE91014088. Source: 
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show the need, we propose a filter/vent system. This report docu- 
ments our work for the ITER Conceptual Design Activity (CDA). 
The report is consistent with the final CDA design reports and de- 
scriptions. except that our analysis includes a filter/vent. For 
gaseous or vapor tritium and for most activated aerosols. the refer- 
ence release fraction is about 2%. For short-lived tungsten-rhenium 
aerosols, the reference release fraction is somewhat lower, as low 
as 0.5% for some accident scenarios. Even without resumption of 
detritiation/decontamination or negative pressure within seven days 
of the accident, the release fraction for stays below 4%. 


25410 (EGG-M-90198) External events analysis for experi- 
mental fusion facilities. Cadwallader, L.C. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1990]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
901007-70: 9. topical meeting on technology of fusion energy, 
Oak Brook, IL (USA), 7-11 Oct 1990). Order Number DE91013213. 
Source: OSTI; NTIS; INIS; GPO Dep. 

External events are those off-normal events that threaten facili- 
ties either from outside or inside the building. These events, such 
as floods, fires, and earthquakes, are among the leading risk con- 
tributors for fission power plants, and the nature of fusion facilities 
indicates that they may also lead fusion risk. This paper gives 
overviews of analysis methods, references good analysis guidance 
documents, and gives design tips for mitigating the effects of floods 
and fires, seismic events, and aircraft impacts. Implications for fu- 
ture fusion facility siting are also discussed. Sites similar to fission 
plant sites are recommended. 46 refs. 


25411 (ENEA-RTI-COMB-VALPRES-89-05) OPEC post- 
irradiation test facility for tokamak breeding blanket elements: 
Preliminary satety report on main operating phases. De Luca, 
A. ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. 1989. 
52p. (In Italian). (RTI-CCOMB-VALPRES-89-05). Order Number 
DE91790800. Source: OSTI; NTIS (US Sales Only). 

ENEA (italian Commission for Nuclear and Alternative Energy 
Sources) is currently conducting studies on ceramic materials for 
tokamak fusion reactor blankets. A prime objective is the definition 
of a behavioural model for a breeder element in real operating con- 
ditions. This implies in-lab testing to obtain a good understanding 
of the thermo-mechanical behaviour and relative intergrannular ef- 
fects of the irradiated material. This paper examines the feasibility, 
in terms of safety to plant personnel, the local public and environ- 
ment, of the use of the Casaccia (Italy) OPEC-2 post-irradiation 
analysis facility for LiAlO2 pellets. This paper describes the safety 
designed characteristics of this facility (e.g. area layout, process 
schemes, glovebexes, etc.), as well as, the safety measures 
adopted by ENEA for the transfer and reception of the irradiated 
pellets. Risk assessments (including calculations of maximum per- 
missible dose) are prepared for all activity phases from road 
transport to in-plant handling. 


25412 (ETDE-IT-91-27) Thermonuclear reactor blankets: 
Research support activities program of COMB (Italian ENEA). 
Nobili, A. ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. 
1989. 33p. (in Italian). Order Number DE91769503. Source: OSTI; 
NTIS (US Sales Only). 

This paper outlines the organizational model and feasibility stud- 
ies program adopted by the Fuel Cycle Department (COMB, 
Dipartimento Ciclo del Combustibile) of ENEA (Italian Commission 
for Nuclear and Alternative Energy Sources) in the technological 
development of thermonuclear blankets (design, materials, specifi- 
cations). 


25413 (IAE-4867-6) Sputtering of thermonuclear reactor el- 
ements by heavy impurities including inelastic sputtering by 
multicharged ions. Katin, V.V.; Martynenko, Yu.V.; Yavilinskij, 
Yu.N. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 5p. (in Rus- 
sian). Order Number DE91634359. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Specific features of sputtering fusion reactor parts by heavy im- 
purities presented in a plasma as multicharged ions with charge Z 
= 15-20 are considered. inelastic sputtering of dielectrics is theo- 
retically studied. Expressions for sputtering coefficients are given. 





A charge composition of atoms sputtered by multicharged ions is 
investigated. 9 refs.; 1 fig. 


25414 (IAE-5012-6) Analytical description of the vacuum 
magnetic configuration of the "Uragan-2M’ torsatron and Geq 
ratio evolution. Pustovitov, V.D. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1990. 39p. (in Russian). Order Number 
DE91636810. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of additional longitudinal and transverse magnetic 
fields on the vacuum magnetic configuration of the stellarator is 
analyzed. The applicability of two approaches precise three- 
dimensional and approximated two-dimensional one to description 
of the stellarators is discussed. The scalar two-dimensional equa- 
tion of currentless plasma equilibrium in conventional stellarators 
with a large aspect ratio is analyzed. On this basis the effects 
which are of practical interest for the Uragan-2M installation cur- 
rently under construction in KhFTI are studied. 31 refs.; 3 tabs. 


25415 (IAE-5013-8) Simulation of steady current maintain- 
ing in a tokamak thermonuclear reactor with neutral atom 
beam injection. Leonov, V.M.; Polevoj, A.R. Gosudarstvennyj 
Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1990. 32p. (in Russian). Order 
Number DE91636815. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of numerical simulation of maintaining stationary cur- 
rent using neutral injection in the tokamak fusion reactor are 
presented. The calculation of the method efficiency and of the nec- 
essary rate of injection depending on the plasma parameters and 
the injection system are presented. Various methods for changing 
the profile of the generated current are studied. 


25416 (IAE-5028-7) Current generation by neutral beam in- 
jection in a non-circular tokamak. Leonov, V.M.; Lysenko, S.E.; 
Zajtsev, F.S.; Smirnov, A.P.; Chernov, A.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1990. 20p. (in Russian). Order 
Number DE91636816. Source: OSTI; NTIS (US Sales Only); INIS. 

The numerical model of the injected particle source, taking into 
account for drift motion of produced ions in tokamaks with noncir- 
cular flux vertical cross-section of magnetic surfaces is described. 
The expressions for calculation of neutral beam current drive 
(NBCD) effectiveness are derived from analytical solution of the 
Fokker-Planck equation. The effectiveness of NBCD in tokamak re- 
actor ITER is estimated. 7 refs.; 8 figs. 


25417 (INDC(NDS)-246/M0) Evaluation of thermo- 
mechanical properties data of carbon-based plasma tacing 
materials: Report of a consultants’ meeting held in Vienna, 17- 
21 December 1990. Ulrickson, M.; Barabash, V.R.; Matera, R.; 
Roedig, M.; Smith, J.J.; Janev, R.K. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Mar 1991. 38p. (CONF-901297—: International Atomic Energy 
Agency (IAEA) consultants meeting on evaluation of thermo- 
mechanical properties data of carbon-based plasma _ facing 
materials, Vienna (Austria), 17 Dec 1990). Order Number 
DE91636704. Source: OSTI; NTIS (US Sales Only); INIS. 

This Report contains the proceedings, results and conclusions of 
the work done and the analysis performed during the IAEA Consul- 
tants’ Meeting on "Evaluation of thermo-mechanical properties data 
of carbon-based plasma facing materials’, convened on December 
17-21, 1990, at the IAEA Headquarters in Vienna. Although the 
prime objective of the meeting was to critically assess the available 
thermo-mechanical properties data for certain types of carbon- 
based fusion relevant materials, the work of the meeting went well 
beyond this task. The meeting participants discussed in depth the 
scope and structure of the IAEA material properties database, the 
format of data presentation, the most appropriate computerized 
system for data storage, retrieval, exchange and management. The 
existing IAEA ALADDIN system was adopted as a convenient tool 
for this purpose and specific ALADDIN labelling schemes and dic- 
tionaries were established for the material properties data. An 
ALADDIN formatted test-file for the thermo-physical and thermo- 
mechanical properties of pyrolytic graphite is appended to this 
Report for illustrative purposes. (author). 
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25418 (INIS-mf-12839, pp. 256-267) Catalysed nuclear fu- 
sion. Petrov, Y.V. (AN SSSR, Leningrad (USSR). Inst. Yadernoj 
Fiziki). Orszagos Oktatastechnikai Koezpont, Veszprem (Hungary). 
Feb 1990. 364p. (CONF-8909434-: International conference on 
energy alternatives/risk education, Balatonfuered (Hungary), 7-13 
Sep 1989). In Proceedings of the international conference on en- 
ergy alternatives/risk education V. 2: Energy and risk. Order 
Number DE91633456. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent studies of the practical utilization possibility of muon 
catalysis of dt fusion have confirmed initial forecasts. More than 
100 fusions per muons have been observed experimentally. The 
blanket and standard thermal neutron reactors operating on the 
plutonium produced make possible to increase the fusion energy 
by a factor of 100. Technical feasibility and characteristics of muon 
production fusion chamber and blanket are overviewed. Energy 
balance and economic restrictions of catalyzed fusion are consid- 
ered, and compared to other thermonuclear fusion approaches. 
(R.P.) 55 refs.; 4 figs.; 3 tabs. 


25419 (JAERI-M-91-017) Shielding design of reactor core 
region in fusion experimental reactor. Maki, Koichi (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Takatu, Hideyuki; Kuroda, Toshimasa; 
Seki, Yasushi; Kajiura, Munetugu; Tachikawa, Nobuo; Saito, Ryuta; 
Kawasaki, Hiromitsu. Japan Atomic Energy Research inst., Tokyo 
(Japan). Feb 1991. 77p. (in Japanese). Order Number 
DE91508070. Source: OSTI; NTIS (US Sales Only); INIS. 

Shielding properties for SCM and biological shields are investi- 
gated for ITER core structure. From these investigations, we 
obtained following results. In TFC, copper radiation damage and in- 
sulator dose considering safety factor 3 do not satisfy the shielding 
design limits in 3 MWa/m? first wall neutron fluence. In order to 
satisfy the limits, inboard shield thickness must be added by 8 cm. 
Dose rates in center solenoid coils are 2-3 orders larger than bio- 
logical design limit of 25 yuSv/h at one day after shutdown. 
Therefore, it is impossible for workers to access directly the coils. 
While, dose rate just outside the cryostat is much smaller than the 
limit. Therefore, workers can enter into the reactor room. Two di- 
mensional calculation can express passing neutron around the 
vacant space between outboard shield and cryostat. Two dimen- 
sional calculation is indispensable to shielding investigation, when 
this effect is large. It can be seen that homogenizing voids makes 
shielding properties overestimated. Support structures free from 
voids should be devised in reactor core design. In the present 
report, shielding properties were investigated on reactor core struc- 
ture excluded various penetrations, such as ducts and ports, etc. 
The effects of these penetrations on the shielding properties will be 
presented in another report. These results obtained can also be 
applied to the domestic next facility of FER. (author). 


25420 (JAERI-M-91-030) Vacuum component subsystem of 
TV Thomson scattering system in JFT-2M. Shiina, Tomio (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Yamauchi, Toshihiko; Fujisawa, Atsushi; 
Hanawa, Osamu; Dimock, D.; Takahashi, Akira; inomata, Shinji. 
Japan Atomic Energy Research inst., Tokyo (Japan). Mar 1991. 
22p. (In Japanese). Order Number DE91508079. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The vacuum component subsystem, which is one of six subsys- 
tems in TV Thomson scattering (TVTS) system for the JFT-2M 
tokamak, is completed under a US-JAPAN cooperative program. 
This subsystem is composed of top and bottom flanges, side 
flange, beam dump, viewing dump and so on. These components 
are fitted in the existing 13-point Thomson scattering system as 
well as the TVTS optics newly developed by Princeton Plasma 
Physics Laboratory (PPPL) in USA. New feedback system of laser 
beam alignment was designed and developed. (author). 


25421 (JAERI-M-91-046) Japanese contributions to ITER 
shielding neutronics design. Maki, Koichi (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Takatsu, Hideyuki; Kuroda, Toshimasa; Seki, Yasushi; 
Nakamura, Tomoo; Mori, Seiji; Kawasaki, Hiromitsu. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1991. 173p. Order 
Number DE91508088. Source: OSTI; NTIS (US Sales Only); INIS. 
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Shielding design for superconducting magnets and personal ex- 
posure were performed in ITER nuclear design on the basis of 
reports presented to the 1990 winter and summer ITER specialist 
meetings. Inboard shield benchmark calculation, bulk inboard 
shielding analysis, inboard heterogeneity effect on shielding prop- 
erty analysis, gap streaming analysis were discussed on shielding 
properties for superconducting magnets. In addition to these, trans- 
port and Monte Carlo analyses in neutral beam injector duct for 
biological shielding were investigated with relation to the concept of 
cryostat. Further biological shielding were. investigated in reactor 
room and site boundary during the maintenance when one acti- 
vated module was extracted and hanged from the ceiling. As the 
results of these studies, ITER shielding characteristics were evalu- 
ated and problem areas and directions for future works were 
shown. (author). 


25422 (JAERI-M-91-052) ITER Neutral Beam Injection Sys- 
tem: Japanese design proposal. Ohara, Yoshihiro (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Tanaka, Shigeru; Akiba, Masato. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 186p. Or- 
der Number DE91508098. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A Japanese design proposal of the ITER Neutral Beam Injection 
System (NBS) which is consistent with the ITER common design 
requirements is described. The injection system is required to de- 
liver a neutral deuterium beam of 75MW at 1.3MeV to the reactor 
plasma and utilized not only for plasma heating but also for current 
drive and current profile control. The injection system is composed 
of 9 modules, each of which is designed so as to inject a 1.3MeV, 
10MW neutral beam. The most important point in the design is that 
the injection system is based on the utilization of a cesium-seeded 
volume negative ion source which can produce an intense negative 
ion beam with high current density at a low source operating pres- 
sure. The design value of the source is based on the experimental 
values achieved at JAERI. The utilization of the cesium-seeded 
volume source is essential to the design of an efficient and com- 
pact neutral beam injection system which satisfies the ITER 
common design requirements. The critical components to realize 
this design are the 1.3MeV, 17A electrostatic accelerator and the 
high voltage DC acceleration power supply, whose performances 
must be demonstrated prior to the construction of ITER NBI sys- 
tem. (author). 


25423 (JINR-3-89-513) The search for neutron flux from 
hypothetical cold nuclear synthesis. Alfimenkov, V.P. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron Physics); 
Strelkov, A.V.; Ruskov, T. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 8p. (In Russian). Order 
Number DE91634358. Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment on the search of neutron flux from hypothetically 
possible thermonuclear reactions is described. The reactions are 
based on heavy water electrolysis with a palladium cathode and 
heating of palladium with electric current in deuterium atmosphere. 
It both cases no neutron yield above 0.1 n/s is discovered. 5 refs.; 
3 figs. 


25424 (KEK-90-11, pp. 161-165) Development of radiation 
monitor for nuclear fusion experiments. Kodaira, J. (National 
Inst. for Fusion Science, Nagoya (Japan)); Obayashi, H.; Sakuma, 
Y.; Miyajima, M.; Mori, K.; Uchiyama, Y.; Konno, Y. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. 
(CONF-9001153—: 5. workshop on radiation detectors and their 
uses, Tsukuba (Japan), 30-31 Jan 1990). In Radiation detectors 
and their uses: Proceedings of the fifth workshop on radiation de- 
tectors and their uses. 171p. Order Number DE91767932. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIATION MONITORS/closed 
plasma devices; PLASMA PRODUCTION; X-RAY DOSIMETRY; 
NEUTRON DOSIMETRY; HELICAL CONFIGURATION; RADIA- 
TION MONITORING 


25425 (KFK-4657) Temperature and stress analysis of the 
self-cooled DEMO liquid metal blanket (option A). Norajitra, P. 
Kernforschungszentrum Karisruhe GmbH (Germany, F.R.). Inst. 
fuer Material- und Festkoerperforschung; Kernforschungszentrum 
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Karlsruhe GmbH (Germany, F.R.). Projekt Kernfusion. Feb 1990. 
42p. Order Number DE91507353. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Within the framework of DEMO breeder blanket development the 
concept of a self-cooled liquid metal blanket is pursued among oth- 
ers at KfK. This report is an account of the temperature and stress 
computations on the first concept variant (option A) in which the 
breeder blanket with beryllium as neutron multiplier is provided 
exclusively on the outboard side. The temperature and stress com- 
putations were performed two-dimensionally for steady-state 
operation using the ABAQUS finite element code. The blanket mid- 
plane undergoing maximum thermal loading of the plasma facing 
front part of the blanket (multiplier region) was considered. A con- 
servative assumption was made in respect of the boundary 
conditions of loading, with a peak value of the surface heat load of 
50 W/cm? and a maximum bianket internal presure of 50 bar. Be- 
sides, the conservative assumptions was made that the maximum 
loading by internal pressure and the maximum thermal loading 
occur in the same blanket plane. The result of temperature compu- 
tation shows that all temperatures remain below the desired design 
limits. The maximum temperature of the first wall was determined 
to be 530deg C and of beryllium to be 495deg C. The meander © 
shaped routing of the flow channel in the multiplier region proves 
to be optimal. The stress calculations were made two- 


dimensionally, linearly elas tically. The stresses were evaluated 
using the ASME code. The results of this analysis shows that all 
stresses, despite of the conservative assumptions made, are still 
well below the admissible limits. (orig.). 


25426 (LA-11857-C, pp. 119-136) WARP: A 3D (+) PIC code 
for HIF simulations. Friedman, A. (Lawrence Livermore National 
Lab., CA (USA)); Callahan, D.A.; Grote, D.P.; Langdon, A.B.; 
Haber, |. Los Alamos National Lab., NM (USA). Jul 1990. (CONF- 
900163-: Conference on computer codes and the linear 
accelerator community, Los Alamos, NM (USA), 22-25 Jan 1990). 
In Proceedings of the conference on computer codes and the lin- 
ear accelerator community. 531p. Source: NTIS, PC A22/MF A01. 

The authors describe WARP, a particle-in-cell code being devel- 
oped for heavy ion fusion accelerator studies. Along with a 3d 
(Cartesian) description, an r, z model, a 1d (axial) model, and an 
envelope calculation are being incorporated within the code. The 
self-field is assumed electrostatic in the beam frame; particle posi- 
tions and momenta are time-advanced in the laboratory frame. 
They employ several non-standard techniques, including: (1) An 
isochronous relativistic leapfrog mover, in which positions and ve- 
locities are advanced from one integer time level to the next. This 
facilitates particle loading and diagnostics, and a variable timestep 
size. (2) Use of only two 3d field arrays (p and ¢), differencing ¢ 
for each particle to get E; use of a single 3d array is feasible. (3) 
Residence corrections to the applied fields from sharp-edged ele- 
ments, to assure a constant impulse independent of the number of 
discrete steps on which a particle stops within each element. A test 
run which models a beam undergoing drift compression is pre- 
sented. A new method for modeling bends, under development for 
WARP, is also described briefly. 


25427 (LA-UR-91-1695) Technology and component devel- 
opment for a closed tritium cycle. Penzhorn, FR.D. 
(Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. 
fuer Radiochemie); Anderson, J.; Haange, R.; Hircq, B.; Meikle, A.; 
Naruse, Y. Los Alamos National Lab., NM (USA). [1991]. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910615—1: 2. international symposium on 
nuclear fusion technology, Karlsruhe (Germany, F.R.), 3-8 Jun 
1991). Order Number DE91013686. Source: OSTI; NTIS; INIS; 


. GPO Dep. 


A brief summary on recent advances in the field of tritium tech- 
nology concerning the most important subsystems of the fuel cycle 
of a fusion reactor, i.e. the plasma exhaust pumping system, the 
exhaust gas clean up system, the isotope separation, the tritium 
storage and the tritium extraction from a blanket is provided. Ex- 
perimental results, single component developments, and technical 
tests including those with relevant amounts of tritium that constitute 
the basis of proposed integral process concepts are described. 48 
refs., 2 tabs. 





25428 (LA-UR-91-1980) Performance of the 10-kV, 5-MA 
pulsed-power system for the FRX-C compression experiment. 
Rej, D.J.; Waganaar, W.J. Los Alamos National Lab., NM (USA). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910640-16: 8. IEEE pulsed 
power conference, San Diego, CA (USA), 17-19 Jun 1991). Order 
Number DE91014745. Source: OSTI; NTIS; INIS; GPO Dep. 
Performance data are presented for the 10-kV, 5-MA, 1.5-MJ 
pulsed-power system developed for the Los Alamos magnetic fu- 
sion facility FRX-C. This system energizes a _ low-inductance 
magnet for the high-power, compression heating of compact toroid 
plasmas. An ignitron-switched, 20-mF, 10-kV, 4-MA capacitor bank 
is discharged to produce the main compression field, while an 
inductively-isolated, 10-mF, 10-kV, 1-MA bank generates an initial 
magnetic field to accept the translated plasma. To date, the 
complete system has successfully operated for two years and ap- 
proximately 2000 high-power discharges. Component performance 
during typical and fault-mode operation is reviewed. 5 refs., 5 figs. 


25429 (LA-UR-91-2054) Future explosive pulse-power 
technology for high-energy plasma physics experiments. 
Reinovsky, R.E.; Lindemuth, |.R.; Marsh, S.P. Los Alamos National 
Lab., NM (USA). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910640-22: 8. 
IEEE pulsed power conference, San Diego, CA (USA), 17-19 Jun 
1991). Order Number DE91014601. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A variety of high-performance pulse-power systems in the 10 to 
20-MJ class have been built in the last ten years or are planned in 
the next 3-5 years. Such systems, using capacitive energy stor- 
age, are employed in particle beam fusion, x-ray effects, x-ray 
physics, and plasma physics experiments. Advances in the tech- 
nology of high-energy- density capacitors over the same time 
period has substantially decreased the cost per joule of the basic 
capacitor and kept the total parts count in large systems within rea- 
son. Overall, the savings in capacitor costs has about balanced the 
generally increasing system costs keeping the total cost of large, 
high-performance systems at-$1-2 per joule over the period. The 
next step, to 100-MJ class systems, will profit from the improve- 
ments of the last decade, but there seems little reason to project a 
lowering of the cost per joule. In contrast, there is every reason to 
expect the continuously growing system costs to outstrip any sav- 
ings to be realized from improvements in capacitor technology. 
Over the same period, explosive pulse power systems in the 10 to 
20-MJ class have been employed, routinely, in plasma physics ex- 
periments. These one- shot systems currently cost about $100 K 
for the generator and switching and deliver energy to a plasma 
physics experiment in a few microseconds. Comparing only hard- 
ware costs, such systems are competitive with capacitor systems 
for developmental activities involving 100-200 shots — but not for 
repetitive applications involving 1000's of shots. At this rate, explo- 
sive systems are competitive systems for applications involving up 
to 200-500 shots. In this paper, we discuss general concepts for 
generators and power-conditioning systems appropriate for high- 
energy applications. We scope two such applications and show 
how explosive pulse power can address those applications. And 
we describe one example of an explosively powered generator 
suitable for 100-MJ operation. 


25430 (LBL-29974) Testing of a high current dc ESQ ac- 
celerator. Kwan, J.W.; Ackerman, G.D.; Ackerman, O.A.; Chan, 
C.F.; Cooper, W.S.; deVries, GJ.; Kunkel, W.B.; Soroka, L.; 
Steele, W.F.; Wells, R.P. Lawrence Berkeley Lab., CA (USA). May 
1991. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00098. (CONF-910505—205: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91013753. Source: OSTI; NTIS; INIS; GPO Dep. 
A high current de electrostatic quadrupole (ESQ) accelerator is 
being developed for negative-ion-based neutral beam heating and 
current drive on the next generation tokamak. Beam energy and 
current will eventually be in the MeV and multiampere range.! This 
CCVV (constant- current variable-voltage) accelerator uses a se- 
ries of identical ESQ modules. We have successtully tested a 
prototype CCVV accelerator up to 200 keV with a 100 mA He, 
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beam (with space charge equivalence of 140 mA of D-) for a 
pulse length of 1 s. Testing was also done with a 42 mA H~ beam 
(H- beam current was limited by source performance). There was 
almost no beam loss in the ESQ accelerator. no emittance growth 
was found in the beam injected from the preaccelerator into the 
ESQ accelerator had low aberration. We are presently designing a 
proof-of- principle one-channel CCVV accelerator that would accel- 
erate 1.0 A of D~ 1.3 MeV energy. 4 refs., 7 figs. 


25431 (LBL-30069) Analysis of resonant longitudinal insta- 
bility in a heavy ion induction linac. Lee, E.P.; Smith, L. 
Lawrence Berkeley Lab., CA (USA). Apr 1991. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO3-76SF00098. 
(CONF-910505—313: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991; HIFAN—485). Order Number 
DE91014619. Source: OSTI; NTIS; INIS; GPO Dep. 

A high current beam of subrelativistic ions accelerated in an 
induction linac is predicted (in some circumstances) to exhibit un- 
stable growth of current fluctuations at high frequencies (v~100 
MHz). The instability is driven by the interaction between the beam 
and accelerator modules at frequencies close to a cavity reso- 
nance. The extent of unstable growth depends on features of the 
coupling impedance, beam parameters, and total pulse and accel- 
erator lengths. Transient and asymptotic analysis is presented. 1 
ref. 


25432 (LBL-30070) Low-emittance uniform density Cs* 
sources for heavy ion fusion accelerators studies. Eyion, S.; 
Henestroza, E.; Garvey, T.; Johnson, R.; Chupp, W. Lawrence 
Berkeley Lab., CA (USA). Apr 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00098. (HIFAN— 
486;CONF-910505-314: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91014620. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Low-emittance (high-brightness) Cs* thermionic sources were 
developed for the heavy ion induction linac experiment MBE-4 at 
LBL. The MBE-4 linac accelerates four 10 mA beams from 200 ke 
V to 900 ke V while amplifying the current up to a factor of nine. 
Recent studies of the transverse beam dynamics suggested that 
characteristics of the injector geometry were contributing to the 
normalized transverse emissions growth. Phase-space and current 
density distribution measurements of the beam extracted from the 
injector revealed overfocusing of the outermost rays causing a hol 
low density profile. We shall report on the performance of a 5 mA 
scraped beam source (which eliminates the outermost beam rays 
in the diode) and on the design of an improved 10 mA source. The 
new source is based on EGUN calculations which indicated that a 
beam with good emissions and uniform current density could be 
obtained by modifying the cathode Pierce electrodes and using a 
spherical emitting surface. The measurements of the beam current 
density profile on a test stand were found to be in agreement with 
the numerical simulations. 3 refs., 6 figs. 


25433 (LBL-30071) An induction linac injector for scaled 
experiments. Rutkowski, H.L. (Lawrence Berkeley Lab., CA 
(USA)); Faltens, A.; Pike, C.; Brodzik, D.; Johnson, R.M.; Vanecek, 
D.; Hewett, D.W. Lawrence Berkeley Lab., CA (USA). Apr 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (HIFAN—-487;CONF-910505-319: 1991 Institute 
of Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014622. Source: OSTI; NTIS; INIS; GPO Dep. 

An injector is being developed at LBL that would serve as the 
front end of a scaled induction linac accelerator technology experi- 
ment for heavy ion fusion. The ion mass being used is in the range 
10-18. It is a multi-beam device intended to accelerate up to 2 
MeV with 500 mA in each beam. The first half of the accelerating 
column has been built and experiments with one carbon beam are 
underway at the 1 MeV level. 5 refs., 1 fig. 


25434 (LBL-30205) Drift compression experiments on 
MBE-4 and related emittance growth . Eylon, S.; 
Faltens, A.; Fawley, W.; Garvey, T.; Hahn, K.; Henestroza, E.; 
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Smith, L. Lawrence Berkeley Lab., CA (USA). Apr 1991. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (HIFAN-489;CONF-910505-317: 1991 Institute 
of Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014623. Source: OSTI; NTIS; INIS; GPO Dep. 

We have recently conducted a series of experiments on the 
MBE-4 heavy ion accelerator in which a velocity tilt was placed on 
the beam in the first accelerating section beyond the injector, fol- 
lowed by drift compression over the remaining 11 meters. 
Depending upon the magnitude of the velocity tit and the accom- 
panying mismatch in the focusing lattice, emittance growth was 
observed, manifested by “butterfly” shapes in x — x’ phase space. 
We discuss various analytical limits on ion beam compression and 
relate them to these experiments and also to a driver for a heavy 
ion fusion reactor. We also present numerical simulations which 
investigate various aspects of compression and consequent emit- 
tance growth. 2 refs., 3 figs., 1 tab. 


25435 (LBL-30206) Longitudinal instability in HIF beams. 
Smith, L. Lawrence Berkeley Lab., CA (USA). Apr 1991. 5p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (HIFAN-488;CONF-910505-318: 1991 Institute 
of Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91014624. Source: OSTI; NTIS; INIS; GPO Dep. 
In contrast to an electron induction accelerator, in which the par- 
ticle velocity is virtually constant, the resistive and inductive 
components of accelerating module impedances can cause insta- 
bility for an intense non-relativistic heavy ion beam accelerated in a 
similar structure. Since focusing requirements at the fusion pellet 
imply a momentum spread <3 x 10-* at the end of the accelera- 
tor, it is essential to understand and suppress this instability. There 
is also an economic issue involved for this application; selection of 
parameters to control the instability must not unduly affect the effi- 
ciency and cost of the accelerator. This paper will present the 
results of analytic and computational work on module impedances, 
growth rates and feed back (forward) systems. 2 refs., 3 figs. 


25436 (LBL-30208) Transverse emittance studies of an 
induction accelerator of heavy ions. Garvey, T.; Eylon, S.; Fes- 
senden, T.J.; Hahn, K.; Henestroza, E. Lawrence Berkeley Lab., 
CA (USA). Apr 1991. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-910505-322: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991; HIFAN-490). Order Number DE91014712. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Current amplification of heavy ion beams is an integra! feature of 
the induction linac approach to heavy ion fusion. As part of the 
Heavy lon Fusion Accelerator Research program at LBL we have 
been studying the evolution of the transverse emittance of ion 
beams while they are undergoing current amplification, achieved by 
longitudinal bunch compression and acceleration. Experiments are 
conducted on MBE-4, a four beam Cs* induction linac. The space- 
charge dominated beams of MBE-4 are focused by electrostatic 
quadrupoles while they are accelerated from nominally 200 keV up 
to ~ 1 MeV by 24 accelerating gaps. Initially the beams have cur- 
rents of typically 4 mA to 10 mA per beam. Early experimental 
results showed a growth of the normalized emittance by a factor of 
2 while the beam current was amplified by up to 9 times its initial 
value. We will discuss the results of recent experiments in which a 
miki bunch length compression rate, more typical of that required 
by a fusion driver, has shown that the normalized emittance can be 
maintained at its injection value (0.03 mm-mr) during acceleration. 
4 rets., 4 figs., 1 tab. 


25437 (NIIEFA-B—0835) Numerical simulation of nonste- 
tionary electromagnetic processes in the ITER vacuum 
chamber. Astapkovich, A.M.; Komarov, V.M.; Sadakov, S.N.; 
Filatov, V.V. Nauchno-lssledovatel’skij Inst. Ehlektrofizicheskoj Ap- 
paratury, Leningrad (USSR). 1989. 15p. (in Russian). Order 
Number DE91634367. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem on numerical simulation of nonstationary electro- 
magnetic processes for a dynamic model of the plasma in tokamak 
is considered; the calculational results of the ITER vacuum 
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chamber when upsetting plasma current of eddy currents, electro- 
dynamic loads and the rate of change in a tangent component of 
the magnetic field at the OTP superconductor are presented. 
Shielding operation of the ITER vacuum chamber when starting 
discharge is calculated. Dependence of the results obtained on the 
degree of chamber sectioning and electric resistance of its sections 
and bellows is analysed. 8 refs.; 14 figs.; 1 tab. 


25438 (NIIEFA-P-OM-0834) Magnet coils stressed state 
caused by stretch while winding. Spirchenko, Yu.V.; Eliseev, 
V.V.; Karataev, A.T. Nauchno-lssledovatel’skij Inst. Ehlektrofizich- 
eskoj Apparatury, Leningrad (USSR). 1989. 11p. (In Russian). 
Order Number DE91634360. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper deals with investigation of stressed state occurring in 
coils of electromagnetic system while winding of current-carrying 
wire. Methods of calculation presented in publications are analysed 
in brief. Calculation model based on the theory of eigenstress in 
elastic body is suggested. Some results of numerical calculations 
are presented, practical recommendations are given. 7 refs.; 6 
figs.; 1 tab. 


25439 (PNL-SA-17478) Postirradiation deformation of fer- 
ritic Fe-Cr binary alloys. Hamilton, M.L.; Gelles, D.S. Pacific 
Northwest Lab., Richland, WA (USA). Jun 1991. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
(CONF-900623-26: 15. international symposium on effects of radi- 
ation on materials, Nashville, TN (USA), 17-22 Jun 1990). Order 
Number DE91014856. Source: OSTI; NTIS; INIS; GPO Dep. 

Six binary Fe-Cr alloys ranging from 3 to 18% chromium were ir- 
radiated in the form of miniature tensile specimens in the Fast Flux 
Test Facility and tested at room temperature. The irradiation condi- 
tions produced 7 to 30 dpa at 365 to 574°C. The major purpose of 
the experiment was to compare the behavior of these simple alloys 
with that of more complex commercial alloys, The .tensile data ob- 
tained on these specimens at room temperature are discussed with 
appropriate fractographic and microstructural support. Previous 
studies on similar materials had revealed the presence of a feature 
typically exhibited in channel fractures: elongated voids were evi- 
dent in shear bands of an irradiated and deformed TEM disk of a 
binary Fe-6Cr alloy. An additional purpose of the experiment was 
therefore to provide a better understanding of the potential contribu- 
tion of channel fracture to deformation in ferritic alloys. No evidence 
for channel fracture was found, however. 14 refs., 6 figs., 2 tabs. 


25440 (PPPL—2763) Operation of a TFTR ion source with a 
ground potential gas feed into the neutralizer. Kamperschroer, 
J.H.; Dudek, L.E.; Grisham, L.R.; Newman, R.A.; O'Conner, T.E.; 
Stevenson, T.N.; von Halle, A.; Williams, M.D.; Wright, K.E. Prince- 
ton Univ., NJ (USA). Plasma Physics Lab. Jul 1991. 29p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03073. Order Number DE91015372. Source: OSTI; 
NTIS; INIS; GPO Dep. 

TFTR long pulse ion sources have been operated with gas fed 
only into the neutralizer. Gas for the plasm generator entered 
through the accelerator rather than directly invo the arc chamber. 
This modification has been proposed for tritium beam operation to 
locate control electronics at ground potential and to simplify tritium 
plumbing. Source operation with this configuration and with the 
nominal gas system which feeds gas into both the ion source and 
the center of the neutralizer are compared. Comparison is based 
upon accelerator grid currents, beam composition, and neutral 
power delivered to the calorimeter. Charge exchange in the accel- 
erator can be a significant loss mechanism in both systems at high 
throughput. A suitable operating point with the proposed system 
was found that requires 30% less gas than used presently. The ex- 
tracted D*, Do*, and D,* fractions of the beam were found to be a 
function of the gas throughput; at similar throughputs, the two gas 
feed systems produced similar extracted ion fractions. Operation at 
the proposed gas efficient point results in a small reduction (rela- 
tive to the old high throughput mode) in the extracted D* fraction of 
the beam from 77% to 71%, with concomitant changes in the D2* 
fraction from 18% to 26%, and 6% to 3% for D3*. 26 refs., 7 figs. 


25441 (SAND-90-3265C) SABRE, a 10-MV linear induction 
accelerator. Corely, J.P.; Alexander, J.A.; Pankuch, P.J.; Heath, 





C.E.; Johnson, D.L.; Ramirez, J.J.; Denison, G.J. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910640-14: 8. IEEE pulsed power conference, San Diego, CA 
(USA), 17-19 Jun 1991). Order Number DE91014667. Source: 
OSTI; NTIS; GPO Dep. 

SABRE (Sandia Accelerator and Beam Research Experiment) is 
a 10-MV, 250-kA, 40-ns linear induction accelerator. It was 
designed to be used in positive polarity output. Positive polarity ac- 
celerators are important for application to Sandia's ICF (Inertial 
Confinement Fusion) and LMF (Laboratory Microfusion Facility) 
program efforts. SABRE was built to allow a more detailed study of 
pulsed power issues associated with positive polarity output ma- 
chines. MITL (Magnetically Insulated Transmission Line) voltage 
adder efficiency, extraction ion diode development, and ion beam 
transport and focusing. The SABRE design allows the system to 
operate in either positive polarity output for ion extraction applica- 
tions or negative polarity output for more conventional electron 
beam loads. Details of the design of SABRE and the results of 
initial machine performance in negative polarity operation are pre- 
sented in this paper. 13 refs., 12 figs., 1 tab. 


25442 (TRITA-PFU-91-04) Some aspects on alternative 
lines of magnetic confinement. Lehnert, B. Royal inst. of Tech., 
Stockholm (Sweden). Dept. of Plasma Physics and Fusion Re- 
search. Feb 1991. 18p. Order Number DE91636702. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Facing the year 2000, some proposals for a balanced strategy of 
fusion research are given in this paper. Fusion research by the 
world community has made substantial progress, and it is now 
possible to build an experimental test reactor based on the toka- 
mak confinement principle, in the form of a global commitment 
such as the ITER/NET project. Nevertheless further investigations 
are needed before the practical use of fusion energy becomes a 
reality. With regard to this, and to the time gap formed by the plan- 
ning and construction period of ITER/NET, continued activities 
have to take place at the national laboratories, to preserve the 
quality of plasma physical research and the competence of fusion 
scientists and engineers, as well as to guarantee research on alter- 
native lines aiming at an improved reactor concept. Some aspects 
are given in this context on the desired properties of an optimal 
fusion reactor, including a high plasma beta value, a minimized im- 
posed toroidal magnetic field, controlled or non-existent disruptions, 
steady-state operation, minimized plasma-wall interaction, and the 
absence both of a stabilizing conducting wall and of active feed- 
back systems. (au). 


25443 


(UCRL-JC—104425-Rev.1) Stagnation and interpene- 
tration of laser-created colliding plasmas. Pollaine, S.M. 
(Lawrence Livermore National Lab., CA (USA)); Albritton, J.R.; 
Kauffman, R.; Keane, C.J.; Berger, R.L.; Bosch, R.; Delamerter, 
N.D.; Failor, B.H. Lawrence Livermore National Lab., CA (USA). 25 


Feb 1991. 7p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-9104241-3-Rev.1: 21. an- 
nual anomalous absorption conference, Banff (Canada), 15-19 Apr 
1991). Order Number DE91013244. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A KMS laser experiment collides Aluminum (Al) and Magnesium 
(Mg) plasmas. The measurements include electron density, time 
and space-resolved Ly, and He, lines of Al and Mg, and x-ray im- 
ages. These measurements were analyzed with a two-fluid code 
OFIS and Keane's code DSP. The results suggest that at early 
times, the Al interpenetrates the counterstreaming Mg plasma and 
deposits in the dense Mg region. At late times, the Al plasma stag- 
nates against the Mg plasma. 3 refs., 6 figs. 


25444 (UCRL-JC—105557) Reduction of energy sweep of 
the ETA-li beam. Nexsen, W.E.; Allen, S.L.; Chambers, F.W.; 
Jong, R.A.; Paul, A.C.; Sampayan, S.E.; Turner, W.C. Lawrence 
Livermore National Lab., CA (USA). May 1991. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910505—235: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91013824. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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The ETA-2 electron beam will be used to drive a high power mi- 
crowave frequency FEL for plasma heating experiments. For 
maximum FEL output power the beam energy at the entrance to 
the wiggler should be within +1% of the wiggler resonance value. 
In initial operations the ETA-2 beam energy stayed within this 
range for a maximum time of less than 13 ns, Much of the energy 
variation was due to the design of the pulsed power feeds to the of 
the pulsed power feeds to the accelerator induction cells. A new 
multicable pulsed power feed design was tested in a shortened 
version of ETA-2 where it extended the time during which the 
beam energy stayed within the +1% limits to greater than 40 ns. 
These design changes are now being incorporated into the full ac- 
celerator. 9 refs., 4 figs. 


25445 (UCRL-JC—105769) Engineering issues in the design 
of a recirculating induction accelerator tor heavy ion fusion. 
Newton, M.A.; Barnard, J.J.; Reginato, L.L.; Yu, S.S. Lawrence Liv- 
ermore National Lab., CA (USA). Apr 1991. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9104210-6: International Atomic Energy Agency (IAEA) 
technical committee meeting on drivers for inertial confinement fu- 
sion (ICF), Osaka (Japan), 15-19 Apr 1991). Order Number 
DE91013581. Source: OSTI; NTIS; GPO Dep. 

Despite additional complexity, a recirculating induction accelera- 
tor system has potential for achieving significant cost reduction 
over linear induction accelerators. A study is being conducted to 
evaluate the feasibility and cost of a recirculating induction acceier- 
ator for heavy ions. This study has identified the major cost 
components of the recirculator system, evaluated the engineering 
feasibility of various accelerator sub-systems and estimated overall 
system efficiency. System studies have been conducted to evalu- 
ate the dependence of system costs and efficiency on various 
system parameters and configurations. This paper will present the 
results from some of the system studies along with an evaluation 
of the engineering feasibility issues for a specific system design. 
The discussion of engineering feasibility will include evaluation and 
analysis of technical feasibility as well as cost and efficiency of the 
accelerating pulse power systems and the beam bending systems. 
6 refs., 7 figs., 1 tab. 


25446 (UCRL-JC—105997) Hydrodynamic evolution of pi- 
cosecond leser-plasmas. Landen, O.L. (California Univ., Davis, 
CA (USA)); Vu, B.T.; Stearns, D.G.; Alley, W.E. Lawrence Liver- 
more National Lab., CA (USA). 18 Jan 1991. 13p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910123-33: OE/LASE '91: 4th Society of Photo-Optical 
instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91013245. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The density profile evolution of picosecond laser-plasmas has 
been inferred from the angular dependence of the specular reflec- 
tivity of a probe picosecond pulse. Time-resolved density profiles, 
critical density scale-lengths as short as 3 nm and values for the 
plasma collisionality are presented for a gold target irradiated by a 
580 nm, 0.8 ps FWHM laser pulse with a peak intensity of up to 2 
x 1013 W cm-?. The results are best fitted at early times (<10 ps) 
by the self-similar isothermal exponential density profile and a criti- 
cal density collision frequency of 0.3w, in good agreement with 1-D 
hydrodynamic simulations. 21 refs., 7 figs. 


25447 (UCRL-JC—105998) High-peak power-Nd:glass laser 
facilities for end users. Hunt, J.T. Lawrence Livermore National 
Lab., CA (USA). 18 Jan 1991. 28p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910123-32: OE/LASE '91: 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91013246. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The emphasis in developing the ICF systems has been on in- 
creasing the power and energy of the laser. In particular, at LLNL 
the power and energy per beamline has increased approximately 
tenfold for each new generation of laser with a concomitant de- 
crease in cost achieved. The decrease in cost was with both 
technology development and economy of scale. However, up until 
now, we have not looked back and asked the question: How does 
one make the present and earlier generation Nd: glass lasers 
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smaller, less complex, simple to operate, and more affordable? In 
this context, our goal is to produce a set of laser system designs 
from which could be constructed an affordable laser with beam 
powers ranging from one to ten terawatts and beam energies be- 
tween 10 and 1000 joules. The design of these system would be 
flexible enough that frequency converters could be added to pro- 
vide target irradiation wavelength capability from one micron down 
to the ultraviolet. Similarly, the capability to add a reasonable 
range of temporal pulse shapes and the capability to compress the 
temporal pulse could be accommodated in these designs. A sec- 
ondary goal is to keep development costs to a minimum by using 
only modest extrapolations of today’s technologies. 


25448 (UCRL-LR-104546) The Cascade inertial confine- 
ment fusion reactor concept. Pitts, J.H. (Lawrence Livermore 
National Lab., CA (USA)); Hogan, W.J.; Tobin, M.T. (comps.); 
Bourque, R.F. (comp.); Meier, W.R. (comp.). Lawrence Livermore 
National Lab., CA (USA). 23 Dec 1990. 86p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91013852. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Cascade reactor concept has the potential of converting in- 
ertial confinement fusion (ICF) energy into electrical power safely, 
efficiently, and with low activation. Its flexibility permits a number of 
options for materials, blankets, fuel-pellet designs and drivers. This 
report documents a theoretical and experimental study culminating 
in a reference Cascade conceptual design that produces 890 MW 
of electrical power with a net plant efficiency of 47% if a heavy-ion 
driver used. The reactor is double-cone shaped and rotates at 50 
rpm. A ceramic-granule blanket flows through the reactor held 
against the reactor wall by thé rotation. The blanket serves several 
functions: it absorbs energy from fusion reactions that occur at 5 
Hz in the center of the reactor, thereby protecting the reactor wall 
and extending its lifetime to that of power plant; it acts as a heat- 
exchange medium to transfer fusion energy to high-pressure 
helium gas used in power conversion; and it produces tritium to re- 
place that burned in the fusion process. Cascade’s illumination 
geometry is restricted, so that good energy coupling to presently- 
envisioned fuel pellets is practical only with heavy-ion drivers. 
Laser drivers would require the use of fuel pellets with advanced 
design features. We discuss the reactor concept, heat exchanger, 
balance of plant, other systems that would be necessary for a full- 
scale production of electrical power, and experiments that prove 
the feasibility of a flowing granular blanket. A cost study predicts 
that Cascade, using a heavy-ion driver, could produce electricity 
tor between 5.5 and 6.8 cents/kWh-comparable to the cost of 
power using modular high- temperature gas-cooled reactors, 
pressurized-water reactors, or coal-fired power plants. Finally, we 
include an annotated bibliography of the over 50 reports which 
have been written about Cascade. 


25449 (UCRL-LR-105821-91-1) Inertial Confinement 
Fusion: Volume 1, Number 1: Quarterly report October- 
December 1990. Bernat, T.P. (ed.). Lawrence Livermore National 
Lab., CA (USA). [1990]. 48p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91013479. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report contains papers on the following topics: A nonde- 
structive method for measuring the fill pressure and permeability of 
fuel-filled plastic shells; an improved method for making polystyrene 
microspheres; indirect-drive Rayleigh-Taylor experiments using 
shape laser pulses; intensity scaling of stimulated raman forward 
scattering; beam propagation across the target chamber in heavy- 
ion fusion; preparations and properties of brominated polyer 
coatings; and beam-smoothing capability on the Nova laser. 
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Refer also to citation(s) 22595 


25450 (DOE/EH-0197) Organizational Cultural Assessment 
of the Morgantown Energy Technology Center. USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
DC (USA). Jun 1991. 117p. Sponsored by USDOE, Washington, 
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DC (USA). Order Number DE91015155. Source: 
GPO Dep. 

An Organizational Cultural Assessment (OCA) was performed at 
the Morgantown Energy Technology Center (METC) by administer- 
ing an Organizational Culture Survey (OCS) that queried employees 
on the subjects of organizational culture, various aspects of 
communications, employee commitment, work group cohesion, co- 
ordination of work, environmental, safety, and health concerns, 
hazardous nature of work, safety and overall job satisfaction. The 
purpose of the OCS is to measure in a quantitative and objective 
way the notion of “culture; ” that is, the values, attitudes, and be- 
liefs of the individuals working within the organization. In addition, 
through the OCS, a broad sample of individuals can be reached 
that would probably not be interviewed or observed during the 
course of a typical assessment. The OCA also provides a descrip- 
tive profile of the organization at one point in time that can than be 
compared to a profile taken at a different point in time to assess 
changes in the culture of the organization. 9 refs., 33 figs., 6 tabs. 
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Refer also to citation(s) 22843, 22997, 23020, 23204, 23206, 
23207, 23209, 23857, 24350, 24473, 2531, 25519 


25451 (AECL—9566-2(v.I)) Underground research laboratory 
room 209 instrument array: Numerical modellers’ predictions 
of the rock mass response to excavation. Lang, P.A. (comp.) 


\ (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 


‘Nuclear Research Establishment); Chan, T.; Griffiths, P.; Nakka, 
B.; Kaiser, P.K.; Chan, D.H.; Tannant, D.; Pelli, F.; Neville, C. 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment. Apr 1989. 335p. Order Number 
DE91639720. Source: OSTI; NTIS (US Sales Only); INIS. 

An in situ excavation response test was conducted at the 240 
level of the Underground Research Laboratory (URL). The test was 
carried out in conjunction with drill and blast excavation of a near- 
circular tunnel, about 3.5 m in diameter. The tunnel was excavated 
through a tunnel axis. Three modelling groups made predictions of 
the response of the rock mass and hydraulic behaviour of the 
water-bearing fracture to excavation. Two of the groups used the 
three-dimensional Finite-element Method and one group used the 
Discontinuous Deformation Analysis Method. Both methods pre- 
dicted displacements and stress changes that agreed reasonably 
well with the measured response, but none of the methods pre- 
dicted the hydraulic response of the fracture. 


25452 (AECL—9566-2(v.Il)) Underground research labore- 
tory room 209 instrument array: Numerical modellers’ 
predictions of the rock mass response to excavation. Lang, 
P.A. (comp.) (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Chan, T.; 
Griffiths, P.; Nakka, B.; Kaiser, P.K.; Chan, D.H.; Tannant, D.; Pelli, 
F.; Neville, C. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Apr 1989. 
302p. Order Number DE91639721. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An in situ excavation response test was conducted at the 240 
Level of the Underground Research Laboratory (URL). The test 
was carried out in conjunction with the drill and blast excavation of 
a near-circular tunnel, about 3.5 m in diameter. The tunnel was ex- 
cavated through a near-vertical water-bearing fracture oriented 
almost perpendicular to the tunnel axis. Three modelling groups 
made predictions of the response of the rock mass and hydraulic 
behaviour of the water-bearing fracture to excavation. Two of the 
groups used the three-dimensional Finite-Element Method and one 
group used the Discontinuous Deformation Analysis Method. Both 
methods predicted displacements and stress changes that agreed 
reasonably well with the measured response, but none of the 
methods predicted the hydraulic response of the fracture. 


25453 (DOE/ER/75498-10) The impact of the use of ex- 
panded authorities within the Federal Demonstration Project: 
A report of the Productivity/Assessment Task Group of the 
Federal Demonstration Project. Government-University-Industry 
Research Roundtable, Washington, DC (USA). 1 Feb 1991. 33p. 





Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-89ER75498. Order Number DE91013941. Source: OSTI; 
NTIS; GPO Dep. 

When we set out on our mission two years ago, we wanted to 
accomplish two things: expand the Demonstration to a larger Na- 
tional project with the same level of effectiveness and efficiency 
that had developed in Florida, and to confirm what had been expe- 
rienced in Florida — increased scientific productivity as a result of 
cutting the red tape of research administration. In Florida, we 
clearly saw that time was being saved by trimming administrative 
tasks which were not adding value to the process. What we did not 
have in Florida was strong empirical evidence indicating that the 
effort saved was translated into scholarly activities. Not only has 
the project expanded successfully; it is now providing the much 
needed confirmation that released time is indeed being channeled 
into scientific and research productivity. This report caps two years 
of streamlining, simplifying, testing and monitoring our approach to 
federal support of research. The results have been overwhelming. 
We saved time for 2501 participating Pls. Individually, Pls saved 
annually in excess of 5 days. This amounts to a 2% savings in 
their yearly effort. With Pls claiming they allot 10% to 20% of their 
time to administrivia required by the conditions of federal sponsor- 
ship, this savings translates to a 15% reduction in time spent on 
administrative tasks. 


25454 (INIS-mf—12870) Proceedings of the Canadian Nu- 
clear Society sixth annual conference. French, P.M.; Phillips, 
G.J. (eds.). Canadian Nuclear Society, Toronto, ON (Canada). 
1985. 6938p. (CONF-8506403—: 6. annual conference of the Cana- 
dian Nuclear Society, Ottawa (Canada), 2-5 Jun 1985). Order 
Number DE91639723. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings of the Sixth Annual Conference of the Cana- 
dian Nuclear Society comprise 103 papers on the following 
subjects: fuel technology, nuclear plant safety, instrumentation, 
public and regulatory matters, fusion, fuel behaviour under normal 
and accident conditions, nuclear plant design and operations, ther- 
mal hydraulics, reactor physics, accelerators, waste management, 
new reactor concepts. 


25455 (INIS-mf—12880) PS! annual report 1990: General 
part. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1991 92p. (In 
German). Order Number DE91639736. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A brief overview is given of the research performed in 1990 at 
PSI Villigen in the fields of nuclear and particle physics, bio- 
sciences, condensed matter and material sciences, nuclear energy 
and general energy, including the research performed at PSi 
Zuerich. Selected projects are described in more detail. figs. 


25456 (INIS-mf—12881) PSI nuclear and particle physics 
newsletter 1990: Annex | - Annual re 1990. Frosch, R. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Furrer, F. (eds.). Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). 1991 78p. Order Num- 
ber DE91639737. Source: OSTI; NTIS (US Sales Only); INIS. 
This newsletter contains reports on nuclear and particle physics 
supported by the F1 division of PSI. Groups were invited to 
present new preliminary or final results obtained in 1990. As 
ususal, the contributions were not referred. They should be quoted 
after consultation with the authors only. (author) figs., tabs., refs. 


25457 (INIS-mf—12882) PSI condensed matter research and 
material sciences progress report 1990: Annex Ill - Annual re- 
port 1990. Gaeggeler, H.W. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Lorenzen, R. (eds.). Paul Scherrer Inst. (PSI), Villi- 
gen (Switzerland). 1991 165p. Order Number DE91639738. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A brief overview is given of the research performed in 1990 at 
PSI's research department F3 in the fields of muon spectroscopy, 
neutron scattering, accelerator mass spectroscopy, applied and 
technical physics, geochemistry, trace elements, aerosol chemistry, 
heavy elements, defect physics, PIREX and spallation neutron 
source project. figs., tabs., refs. 


25458 (KCP-613-4531) Focused electronics factory: A 
project overview. Hickman, T.; McCall, G.; Potts, C.; Savoie, B. 
Allied-Signal Aerospace Co., Kansas City, MO (USA). Kansas City 
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Div. May 1991. 24p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00613. Order Number 
DE91013282. Source: OSTI; NTIS; GPO Dep. 

Companies planning to survive in the aerospace and defense 
business face a more demanding customer, tougher competition, 
and a shrinking market. Allied-Signal Aerospace, Kansas City Divi- 
sion (KCD) decided to meet the challenging future head on: to 
take the steps required to revitalize the company’s infrastructure of 
people, practices, and information systems. This study outlines the 
creation and implementation of a Focused Electronics Factory 
(FEF). This strategic project allowed the KCD to rethink. restruc- 
ture, and retool its business infrastructure for the future through 
innovations in the integration of employee involvement, just in time 
(JIT), and computer-integrated manufacturing (CIM). The project 
background, organization, initiation, and execution are described. 
The tools, techniques, and solutions, as well as the problems, is- 
sues, and lessons learned, are discussed. The company, a supplier 
of nonnuclear electrical, electromechanical, mechanical, and plastic 
components for nuclear weapons, felt a critical need to meet cus- 
tomer expectations of shorter cycle time, higher quality, and lower 
costs. The KCD felt that they could meet these demands only by 
making major operational and systems improvements in a rapid yet 
coordinated manner. With top management support, the company 
defined the project scope and organized a team of consultants and 
experienced employees from all functions of the KCD. The teams 
integrated diagnostics, conceptual and detailed designs, cost/ 
benefit analyses, and implementation plans for all projects. 13 figs. 


25459 (LA-UR-91-1878) Validation study for secretarial/ 
administrative classifications using computer-based testing. 
Burns, J.M. Los Alamos National Lab., NM (USA). [1991]. 25p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9106223-1: International Personne! Man- 
agement Association meeting, Chicago, IL (USA), 27 Jun 1991). 
Order Number DE91014775. Source: OSTI; NTIS; GPO Dep. 

This paper presents the results of a content and concurrent 
criterion-related validity study conducted at Los Alamos National 
Laboratory for clerical, secretarial and administrative classifications 
using computer-based testing. The advantages and disadvantages 
of different types of testing software incorporated in the study are 
explored. Job analysis methodology, adverse impact analysis, pro- 
cedure for establishing cut-off score and problems associated with 
criterion development and restriction of range are discussed. 6 
tabs. 


25460 (NEANDC-U-—292) Summary record of the Nuclear 
Energy Agency nuclear data committee. Vonach, H. (Vienna 
Univ. (AT). Inst. fuer Radiumtorschung und Kernphysik). Nuclear 
Energy Agency, 75 - Paris (France). Mar 1990. 81p. (CONF- 
9003276-: 28. Nuclear Energy Agency Nuclear Data Committee 
Meeting, Harwell (UK), 26-30 Mar 1990). Order Number 
DE91797419. Source: OSTI; NTIS (US Sales Only). 

This document is a compilation of summary record presented at 
the twenty-eighth meeting on nuclear data, held at Harwell, UK, 
from 26-30 March 1990. 


25461 (PNL-SA-18259) Managing the audit function: Defin- 
ing customer needs. Pratt, R.C. Pacific Northwest Lab., Richiand, 
WA (USA). May 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC06-76RL01830. (CONF-9105203—1: 45. 
annual quality congress, Milwaukee, WI (USA), 20-22 May 1991). 
Order Number DE91013225. Source: OSTI; NTIS; GPO Dep. 
Much has been said and written about the audit function but very 
little about how to effectively manage it. This paper focusses on the 
audit function from the audit manager's point of view and provides 
an overview of several concepts and questions important to an au- 
dit manager with a primary focus on defining the audit customer. In 
managing the audit function, some key questions to consider are: 
Who is our customer? (i.e., Whom do we really work for?); Why 
are we auditing? (i.e., What is our real purpose?). Recognition of 
our customers and their needs should influence everything we do 
in the audit function. Other concepts that are affected by aware- 
ness of our customers and their needs include: balancing the 
concept of mandatory compliance with effective compliance, hiring 
the “right” people, and maintaining the team. Only if we truly 


ERA Vol. 16, No. 9 421 





99 GENERAL AND MISCELLANEOUS 
9901 Management 


understand who our customers are and what they need can we ef- 
fectively build and manage a meaningful audit function. 2 refs 


25462 (STATT-S-90-02) Nuclear power programme in 
Soviet Union. Tosteberg. M.: Widengren. M. Sveriges Tekniska At- 
tacheer. Stockholm (Sweden). Jun 1990. 126p. (In Swedish). Order 
Number DE91635970. Source: OSTI: NTIS (US Sales Only): INIS. 

This report is a review of the nuclear power programme in Soviet 
Union. Technical, economical. and geographical aspects are dis- 
cussed. (K.A.E.). 


25463 (UJV-9167-V) Progress report for '89. Podest, M. 
(ed.) (and others). Ustav Jaderneho Vyzkumu CSKAE. Rez 
(Czechoslovakia). Aug 1990. 46p. (In Czech). Order Number 
DE91639739. Source: OSTI; NTIS (US Sales Only); INIS. 

The 1989 Progress Report presents the most important scientific 
and technical achievements of the Nuclear Research Institute's re- 
search work. Some specialized products prepared at or fabricated 
by the NRI are mentioned as well. (author). 24 figs., 8 tabs., 101 
refs. 


25464 (VTT-SYMP-110, pp. 359-372) An application of A.l. 
to organizational learning in an operating NPP. Poumadere, M. 
(institut SYMLOG (France)). Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). 1990. (CONF-8910507—: Seminar on artificial in- 
telligence in nuclear power plants, Helsinki (Finland), 10-12 Oct 
1989). In Artificial intelligence in nuclear power plants. Vol. 2. 
425p. Order Number DE91633925. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An A.l. type approach is developed in order to rapidly and sys- 
tematically integrate the various elements of human and structural 
learning e.g. cognitive representations, feedback and interactions 
within an operating NPP. The objective followed is to develop 
throughout a functioning plant and over a relatively brief period (6 
weeks), a measurement and diagnostic program involving all plant 
personnel. Measurements are positioned within a_ three- 
dimensional polarized factor space and feedback to participants 
with the transfer of analytic tools. This program has been applied 
in a French nuclear power plant. The gain in organizational knowl- 
edge is tested. One year after first-wave measures, measurement 
is repeated with the same population and the same objects. Interim 
evolutions along NPP criteria (e.g. lost-time accident rate) are ob- 
served. The parallel evolutions between participant diagnostic data 
and operating criteria seem to indicate an improved level of organi- 
zational learning. 
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Refer also to citation(s) 22526, 22565, 22568, 22571, 22574, 
22627, 22676, 22727, 22730, 22748, 22754, 22820, 22830, 22891, 
22905, 22910, 22930, 22934, 22937, 22944, 22945, 22965, 22966, 
22981, 22982, 22983, 22984, 22985, 22987, 22998, 23001, 23002, 
23005, 23008, 23009, 23016, 23021, 23022, 23028, 23044, 23045, 
23046, 23047, 23048, 23049, 23050, 23052, 23053, 23054, 23055, 
23056, 23057, 23058, 23059, 23060, 23062, 23063, 23070, 23106, 
23109, 23129, 23131, 23135, 23137, 23160, 23163, 23164, 23165, 
23186, 23199, 23293, 23299, 23300, 23306, 23333, 23372, 23406, 
23423, 23430, 23484, 23545, 23644, 23781, 23788, 23792, 23793, 
23795, 23798, 23820, 23824, 23831, 23835, 23842, 23850, 23859, 
23875, 23876, 23877, 23878, 23879, 23880, 23881, 23882, 23883, 
23884, 23896, 23930, 23934, 23942, 23943, 23945, 23946, 23947, 
23948, 23949, 23950, 23951, 23958, 23982, 23989, 24009, 24053, 
24054, 24066, 24074, 24077, 24088, 24089, 24090, 24092, 24098, 
24116, 24142, 24147, 24238, 24247, 24248, 24259, 24269, 24274, 
24298, 24307, 24326, 24327, 24328, 24329, 24337, 24338, 24357, 
24362, 24367, 24370, 24411, 24413, 24428, 24445, 24449, 24457, 
24466, 24468, 24485, 24516, 24597, 24670, 24671, 24676, 24677, 
24680, 24683, 24722, 24725, 24870, 24901, 24914, 24933, 25028, 
25041, 25044, 25049, 25098, 25177, 25299, 25300, 25307, 25340, 
25343, 25368, 25426, 25459, 25525, 25527, 25528, 25529, 25530 


25465 (ANL-91/20) Activities and operations of Argonne’s 
Advanced Computing Research Facility: February 1990 
through April 1991. Pieper, G.W. Argonne National Lab., IL 
(USA). May 1991. 32p. Sponsored by USDOE, Washington, 
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DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91015098. Source: OSTI: NTIS; GPO Dep. 

This report reviews the activities and operations of the Advanced 
Computing Research Facility (ACRF) from February 1990 through 
April 1991. The ACRF is operated by the Mathematics and Com- 
puter Science Division at Argonne National Laboratory. The 
facility's principal objective is to foster research in parallel comput- 
ing. Toward this objective, the ACRF operates experimental 
advanced computers, supports investigations in parallel computing, 
and sponsors technology transfer efforts to industry and academia. 
5 refs., 1 fig 


25466 (ANL/CP—72570) Automated reasoning contributes 
to mathematics and logic. Wos, L. (Argonne National Lab., IL 
(USA)); Winker, S.; McCune, W.; Overbeek, R.; Lusk, E.; Stevens, 
R.; Butler, R. Argonne National Lab., IL (USA). [1990]. 15p. Spon- 
sored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington. DC (USA). DOE Contract W-31109-ENG- 
38. CCR-8810947. (CONF-900765-2: Computer Aided Deduction 
Conference (CADE), Kaiserslautern (Germany, F.R.), 23-27 Jul 
1990). Order Number DE91014005. Source: OSTI; NTIS; GPO 
Dep. 

In this article, we present some results of our research focusing 
on the use of our newest automated reasoning program OTTER to 
prove theorems from Robbins algebra, equivalential calculus, 
implicational calculus, combinatory logic, and finite semigroups. !n- 
cluded among the results are answers to open questions and new 
shorter and less complex proofs to know theorems. To obtain these 
results, we relied upon our usual paradigm, which heavily empha- 
sizes the role of demodulation, subsumption, set of support, 
weighting, paramodulation, hyperresolution, and UR-resolution. Our 
position is that all of these components are essential, even though 
we can shed little light on the relative importance of each, the cou- 
pling of the various components, and the metarules for making the 
most effective choices. Indeed, without these components, a pro- 
gram will too often offer inadequate control over the redundancy 
and irrelevancy of deduced information. We include experimental 
evidence to support our position, examples producing success 
when the paradigm is employed, and examples producing failure 
when it is not. In addition to providing evidence that automated 
reasoning has made contributions to both mathematics and logic, 
the theorems we discuss also serve nicely as challenge problems 
for testing the merits of a new idea or a new program and provide 
interesting examples for comparing different paradigms. 14 refs. 


25467 (ANL/CP-—73154) A multilingual parallelization of the 
icosahedral-hexagonal grid system for integration on the 
sphere. Hammond, S.J. (Maine Univ., Orono, ME (USA). Dept. of 
Computer Science). Argonne National Lab., IL (USA). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-9103136-6: 5. national conference on 
undergraduate research, Pasadena, CA (USA), 21-23 Mar 1991). 
Order Number DE91013615. Source: OSTI; NTIS; GPO Dep. 

This project set out to use these multilingual programming tech- 
niques to parallelize an existing Fortran program. This program is 
an implementation of the shallow water equations using the icosa- 
hedral hexagonal grid system to integrate over a sphere. Our 
objective was to test the usefulness of multilingual techniques, to 
evaluate the new language PCN (Program Composition Notation), 
and to investigate the parallel execution characteristics of the 
icosahedral-hexagonal algorithm. Two features of PCN make it a 
useful language for parallelization. The first of these is single as- 
signment variables. Communication and synchronization between 
processes is represented by reading and writing to these variables. 
This feature simplifies the specification of complex protocols, re- 
ducing them to variable creation and assignment. Second, PCN 
decouples process mapping from concurrent execution. Mapping is 
specified annotations to procedure calls, which indicate the proces- 
sor on which execution of the procedure is to take place. Variables 
passed into the procedure then become message streams to that 
processor. 8 refs., 2 figs. 


25468 (ANL/CP-73223) Visual artifacts in boundary condi- 
tions. Gropp, W. Argonne National Lab., IL (USA). 6 Mar 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 





W-31109-ENG-38. (CONF-9009351-2: ICASE workshop: hetero- 
geneous boundary condition, Hampton, VA (USA), 26-28 Sep 
1990). Order Number DE91014002. Source: OSTI; NTIS; GPO 
Dep 


Many approaches for the efficient solution of PDEs involve adap- 
tive grids and/or approximations. These approximations may 
involve a series of computationally regular grids, on each of which 
a separate approximation is applied. The interface between these 
approximations is often only a few mesh points wide, and the nu- 
merical issues considered in the choice of the interface conditions 
are often restricted to issues of asymptotic convergence or the 
conservation of certain “volume” properties such as mass or mo- 
mentum. However, if the solution is used to gain insight into the 
physical processes, rather than computing some value, any sud- 
den change in the solution may be taken as physically significant. 
Given any convergent numerical method, any error—no matter how 
it appears—can be rendered invisible by computing an accurate 
enough solution. The problem is that, in reality, many problems re- 
quire too many computational resources to solve with an accuracy 
that would make error invisible to the eye. Since the purpose of 
computation is to generate solutions and since increasingly these 
approximation solutions are interpreted graphically, any visual fea- 
tures must be interpreted as part of the actual solution. In addition, 
apparent visual artifacts might actually be part of the actual solu- 
tion or, might affect the solution or the effectiveness of the 
algorithm. This note discusses some measure that can be under- 
taken to reduce these artifacts, particularly if we understand 
something about how these artifacts arise. We include possible 
fixes that do not require extremely accurate solutions. 


25469 (ANL/CP—73224) An iterative substructuring algo- 
rithm for problems in three dimensions. Smith, B.F. Argonne 
National Lab., IL (USA). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9105217—1: 5. conference on domain decomposition methods for 
partial differential equations, Norfolk, VA (USA), 6-8 May 1991). Or- 
der Number DE91014388. Source: OSTI; NTIS; GPO Dep. 

In domain decomposition algorithms with more than a few subdo- 
mains, there is a crucial need for a mechanism to provide for global 
communication of information at each step of the iterative process. 
The convergence rate will decay rapidly with an increasing number 
of subdomains if communication is only between neighboring sub- 
domains. For iterative substructuring algorithms (those domain 
decomposition algorithms that use nonoverlapping subdomains), 
the method that provides for good global communication in two di- 
mensions does not work well for problems in three dimensions. In 
this paper we present an alternative approach for providing global 
communication that works well in three dimensions. Sample theo- 
retical and numerical results are presented. 13 refs., 3 tabs. 


25470 (ANU/MCS-TM-150) The MINPACK-2 test problem 
collection (preliminary version). Averick, B.M. (Minnesota Univ., 
Minneapolis, MN (USA). Army High Performance Computing Re- 
search Center); Carter, R.G.; More, J.J. Argonne National Lab., IL 
(USA). Mathematics and Computer Science Div. May 1991. 35p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91014940. Source: OSTI; NTIS; 
GPO Dep. 

The Army High Performance Computing Research Center at the 
University of Minnesota and the Mathematics and computer Sci- 
ence Division at Argonne National Laboratory have initiated a 
collaboration for the development of the software package 
MINPACK-2. As part of the MINPACK- 2 project, we are develop- 
ing a collection of significant optimization problems to serve as test 
problems for the package. This report describes some of the prob- 
lems in the preliminary version of this collection. Optimization 
software has often been developed without any specific application 
in mind. This generic approach has worked well in many cases, 
but as we seek the solution of larger and more complex optimiza- 
tion problems on high-performance computers, the development of 
optimization software should take into account specific optimization 
problems that arise in a wide range of applications. This observa- 
tion was the motivation for the main requirement for inclusion in 
this collection: each problem must come from a real application 
and be representative of other commonly encountered problems. 
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Problems in the preliminary version of the collection come from 
such diverse fields as fluid dynamics, medicine, combustion, non- 
destructive testing, chemical kinetics, lubrication, mathematics, and 
superconductivity. 


25471 (ANL/MCS-TM-151) Educational opportunities in 
computational science at Argonne National Laboratory. Kaper, 
H.G. Argonne National Lab., IL (USA). Mathematics and Computer 
Science Div. Jun 1991. 10p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91015249. Source: OSTI; NTIS; GPO Dep. 

This report discusses: Argonne National Laboratory; advanced 
computing research; computational science research; high- 
performance computing; and educational opportunities. 


25472 (CDTN-DETR-256/89) Manual of Nucost 1.0 - code 
for calculation of nuclear power generation costs. Mascaren- 
has, H.A. Centro de Desenvolvimento da Tecnologia Nuclear 
(CDTN), Belo Horizonte, MG (Brazil). 27 Sep 1989. 29p. (in Por- 
tuguese). Order Number DE91635952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Nucost is a computer code developed at CDTN to perform cost 
calculation of electric power generated in PWR nuclear power 
plants, based on present worth cost method. The Nucost version 
1.0 performs calculations of nuclear fuel cost cycle by cycle during 
the time life of the power plant. That calculation is performed with 
enough details permitting optimization and minimization. The code 
is also a tool to aid reload projects and economic operation of 
PWR reactors. This manual presents a description of Nucost ver- 
sion 1.0, instruction to enter data preparation and description of the 
Nucost output. (M.1.). 


25473 (CEA-N—2667) Operating system design of parallel 
computer for on-line management of nuclear pressurised we- 
ter reactor cores. Gougam, F. CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Direction des Technologies 
Avancees; Paris-11 Univ., 91 - Orsay (France). Apr 1991. 192p. (in 
French). Order Number DE91502416. Source: OSTI; NTIS (US 
Sales Only). 

This study is part of the PHAETON project which aims at in- 
creasing the knowledge of safety parameters of PWR core and 
reducing operating margins during the reactor cycle. The on-line 
system associates a simulator process to compute the three di- 
mensional! flux distribution and an acquisition process of reactor 
core parameters from the central instrumentation. The 3D flux cal- 
culation is the most time consuming. So, for cost and safety 
reasons, the PHAETON project proposes an approach which is to 
parallelize the 3D diffusion calculation and to use a computer 
based on parallel processor architecture. This paper presents the 
design of the operating system on which the application is exe- 
cuted. The routine interface proposed, includes the main 
operations necessary for programming a real time and parallel ap- 
plication. The primitives include: task management, data transfer, 
synchronisation by event signalling and by using the rendez-vous 
mechanisms. The primitives which are proposed use standard soft- 
wares like real-time kernel and UNIX operating system. 


25474 (CEA-R-5554) Calculation of the distribution of the 
escaping from a fissionable sample neutrons number when in- 
troducing one fission neutron in that sample. Dorlet, J. CEA 
Centre d’Etudes de Valduc, 21 - Is-sur-Tille (France). 1991. 8p. (in 
French). Order Number DE91797412. Source: OSTI; NTIS (US 
Sales Only). 

A describing algorithm furnishes the probabilities of having ex- 
actly N escaping neutrons in the descent of one fission neutron, 
using the punctual reactor model. Calculations can be performed 
even for N-values greater than 1000. Numerical results show that 
discrete neutrons counting is unfit to obtain the N mean value, even 
for very far subcritical devices. That mean value is still very used in 
the existing theoretical studies, because its obvious correlation with 
the device effective multiplication coefficient. For that reason mod- 
elling coincidence neutrons counting is not suitable using statistical 
moments approach, but only using probabilities it selves. 


25475 (CONF-890372-18) Communication ms for 
message-besed multicomputer systems. Son, S.H.; Cook, R.P.; 
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Ratner, J.M. Virginia Univ., Charlottesville, VA (USA). Dept. of 
Computer Science. [1989]. 5p. Sponsored by Department of De- 
fense, Washington, DC (USA); USDOE, Washington, DC (USA). 
DOE Contract FG05-88ER25063. Contract N00014-88-K-0245. 
From 4. hypercube, concurrent computers and applications; Mon- 
terey, CA (USA); 6-8 Mar 1989. Order Number DE91014339. 
Source: OSTI; NTIS; GPO Dep. 

The structure of the message communication scheme has a criti- 
cal impact on the performance of message-based multicomputer 
systems. In such systems, communication paradigms must be very 
efficient and flexible. In this paper, we present a multi-layer mes- 
sage communication paradigm based on the port construct. We 
also present the prototyping environment in which the proposed 
communication paradigm is implemented, and an experiment exe- 
cuted using the environment. 2 refs., 2 figs. 


25476 (CONF-910326-5) Solving computational grand 
challenges using a network of heterogeneous supercomput- 
ers. Beguelin, A. (Oak Ridge National Lab., TN (USA)); Dongarra, 
J.; Geist, A.; Manchek, R.; Sunderam, V. Oak Ridge National Lab., 
TN (USA). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA). DOE 
Contract AC05-840R21400. From 5. Society for Industrial and Ap- 
plied Mathematics (SIAM) conference: Houston, TX (USA); 22-25 
Mar 1991. Order Number DE91013725. Source: OSTI; NTIS; GPO 
Dep. 

This paper describes simple experiments connecting a Cray 
XMP, an intel iPSC/860, and a Thinking Machines CM2 together 
over a high speed network to form a much larger virtual computer. It 
also describes our experience with running a Computational Grand 
Challenge on a Cray XMP and an iPSC/860 combination. The pur- 
pose of the experiments is to demonstrate the power and flexibility 
of the PVM (Parallel Virtual Machine) system to allow programmers 
to exploit a diverse collection of the most powerful computers avail- 
able to solve Grand Challenge problems. 5 refs., 3 figs. 


25477 (CONF-8904415—1) A resilient replication method in 
distributed database systems. Son, S.H. Virginia Univ., Char- 
lottesville, VA (USA). Dept. of Computer Science. [1989]. 11p. 
Sponsored by Department of Defense, Washington, DC (USA); 
USDOE, Washington, DC (USA). DOE Contract FG05-88ER25063. 
Contract N00014-86-K-0245. From INFOCOM ‘89: Institute of Elec- 
trical and Electronic Engineers (IEEE) conference on computer 
communications; Ottawa (Canada); Apr 1989. Order Number 
DE91014341. Source: OSTI; NTIS; GPO Dep. 

Replication is a key factor in improving data availability in dis- 
tributed systems. Replicated data is stored redundantly at multiple 
sites so that it can be used by transactions even when some of the 
copies are not available due to site failures. A major restriction in 
using replication is that replicated copies must behave like a single 
copy, i.e., mutual consistency as well as internal consistency must 
be preserved. This paper introduces a scheme for maintaining con- 
sistency and improving resiliency of replicated data in distributed 
systems. A multiversion technique is used to increase the degree 
of concurrency. To reduce storage requirement and communication 
overhead, multiple versions are maintained only at read-on sites. 
Recovery methods for replicated data in distributed systems are 
discussed. 24 refs. 


25478 (CONF-9103181—1) FALCON: A distributed sched- 
uler for MIMD architectures. Grimshaw, A.S. (Virginia Univ., 
Charlottesville, VA (USA). Dept. of Computer Science); Vivas, V.E. 
Jr. Virginia Univ., Charlottesville, VA (USA). Dept. of Computer Sci- 
ence. [1991]. 15p. Sponsored by USDOE, Washington, DC (USA); 
National Aeronautics and Space Administration, Washington, DC 
(USA). DOE Contract FG05-88ER25063. Contract NAG-1-1181. 
From Symposium on experiences with distributed and multiproces- 
sor systems; Atlanta, GA (USA); Mar 1991. Order Number 
DE91014343. Source: OSTI; NTIS; GPO Dep. 

This paper describes FALCON (Fully Automatic Load COordina- 
tor for Networks), the scheduler for the Mentat parallel processing 
system. FALCON has a modular structure and is designed for 
systems that use a task scheduling mechanism. FALCON is dis- 
tributed, stable, supports system heterogeneities, and employs a 
sender-initiated adaptive load sharing policy with static task assign- 
ment. FALCON is parameterizable and is implemented in Mentat, a 
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working distributed system. We present the design and implemen- 
tation of FALCON as well as a brief introduction to those features 
of the Mentat run-time system that influence FALCON. Perfor- 
mance measures under different scheduler configurations are also 
presented and analyzed with respect to the system parameters. 36 
refs., 8 figs. 


25479 (CONF-9104267—1) Scientific data visualization. 
Toedte, R.J.; Wallace, B.S. Oak Ridge National Lab., TN (USA). 18 
Apr 1991. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. From 1991 Oak Ridge American 
Society for Metals (ASM) international educational symposium; Oak 
Ridge, TN (USA); 18 Apr 1991. Order Number DE91014216. 
Source: OSTI; NTIS; GPO Dep. 

The Computing & Telecommunication Division’s (C&TD) Graph- 
ics Development Section (GDS) established a Visualization 
Laboratory at the Oak Ridge National Laboratory (ORNL) in FY90 
to support the Office of Laboratory Computing’s (OLC) Strategic 
Plan. The Strategic Plan’s goal of making ORNL one of the 
nation’s top scientific computing laboratories will require the inte- 
gration of scientific visualization into ORNL’s everyday scientific 
research. The Visualization Laboratory serves as a catalyst for 
bringing computing into scientific research as a tool for understand- 
ing scientific results and for presenting scientific results. The 
Visualization Lab promotes the use of scientific visualization to 
C&TD customers by producing demo video tapes, technical 
brochures, giving technical presentations, providing customer 
consultation in the area of hardware/software evaluation and pro- 
curement, and the production of graphic images from scientific 
data. This report contains lists of the hardware and software. 


25480 (CTA-IEAv-RI-006/90) Antun 2: a new version of the 
Antun interface extended to Unicin program. Caldeira, A.D.; 
Rosa, M.A.P. Centro Tecnico Aeroespacial (CTA-IEAv), Sao Jose 
dos Campos, SP (Brazil). Inst. de Estudos Avancados. 22 Nov 
1990. 10p. (In Portuguese). Order Number DE91635954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new interface between the DTFR module, of the NJOY sys- 
tem, and the UNIMUG, UNISENS and UNICIN computer programs 
is presented. (author). 


25481 (DOE/ER/25063-3) Implementation of a hypercube 
database system: Final report, July 1, 1988—June 30, 1991. 
Pfaltz, J.L.; Son, S.H.; French, J.C. Virginia Univ., Charlottesville, 
VA (USA). School of Engineering and Applied Science. May 1991. 
41p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FGO5-88ER25063. (UVA-527387/CS91/103). Order Number 
DE91014285. Source: OSTI; NTIS; GPO Dep. 

This three year grant was an ambitious project to “implement a 
hypercube database system”; it was somewhat more ambitious 
than we had realized. For this final report we begin with an 
overview that reviews the original proposal; discusses its magni- 
tude; explains our research approach; and outlines our results in 
terms of what we consider to be its major achievements and result 
ing publications. Then in sections 2 through 6 we will elaborate on: 
ADAMS interface language; system implementation; synchroniza- 
tion and reliability and system performance. 


25482 (DOE/ER/53198-175) The effect of non-equilibrium 
conditions and filtering on the dimension of the Lorenz attrac 
tor. Watts, C.; Sprott, J.C. Wisconsin Univ., Madison, WI (USA). 
Dept. of Physics. Jul 1991. 24p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG02-85ER53198. Order Number 
DE91015217. Source: OSTI; NTIS; INIS; GPO Dep. 

A chaotic system is modeled under typical experimental condi- 
tions and the effect on the correlation dimension is examined. 
Numerical data from the Lorenz attractor are used in which one of 
the parameters is varied in time, representing a non-equilibrium 
condition. The Lorenz time series is also filtered using a digital low- 
pass filter algorithm. An increase in the dimension is seen for a 
sinusoidal variation dependent on the amplitude of the perturbation. 
A linear variation yields no consistent results. Moderate filtering 
leads to a slight increase in dimension, with the occasional emer- 
gence of a spurious second plateau. Stronger filtering suppresses 





both plateaus, and no dimension can be assigned. The implica- 
tions of the results on experimental data analysis are discussed. 
12 refs., 9 figs., 5 tabs. 


25483 (EFI-TR-3714) Model documentation EFl-Energi: 
Version 2.3. Grinden, B.; Hoeyen, K.E.; Eggen, N. and others. En- 
ergiforsyningens Forskningsinstitutt A/S, Trondheim (Norway). Apr 
1990. 5ip. (In Norwegian). Order Number DE91793092. Source: 
OSTI; NTIS (US Sales Only). 

The report deals with a model documentation of the computer 
program EFI-ENERGI. The program is made for the prognostica- 
tion of the energy demand in the sectors of housing, service, 
industry, and transport. The aim of the documentation is to better 
the understanding of the calculating functions in the program. The 
functions concerned are calibration, temperature correction, and 
prognostic calculations covering the fields of cost and energy con- 
servation. 4 figs., 19 tabs., 20 refs. 


25484 (ETDE-IT-91-43) Fractional calculus: Definition and 
uses. Dattoli, G.; Richetta, M.; Torre, A. ENEA, Frascati (Italy). 
Dipt. Tecnologie Intersettoriali di Base. 1990. 26p. (In Italian). Or- 
der Number DE91508974. Source: OSTI; NTIS (US Sales Only). 

The essential elements of fractional calculus are described. The 
reference framework is that branch of mathematics which incorpo- 
rates differential operators and partial integrals. After the derivation 
of the basic mathematical concepts of fractional calculus, a review 
is made of its applications. 


25485 (FNAL-TM-1742) A note on the automated differenti- 
ation of implicit functions. Michelotti, L. Fermi National 
Accelerator Lab., Batavia, IL (USA). 27 Jun 1991. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
Order Number DE91015104. Source: OSTI; NTIS; GPO Dep. 

This paper answers the question: Can automated differentiation 
be used on functions that are defined implicitly, recursively, or iter- 
atively? Consider, for example, the simple function x(m) defined by 
the equation, x(m) = cos(m-x(m)). 


25486 (INIS-BR-2582) Modelling of briquet-coating interac 
tion for fuel rods from pressurized light-water reactors. 
Esteves, A.M.; Silva, A.T.; Perrotta, J.A. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 ip. (In 
Portuguese). Order Number DE91639705. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. FUEL RODS/simulation; FUEL 
RODS/uranium dioxide; SIMULATION; PWR TYPE REACTORS 


25487 (INIS-BR-2610) A post-processor of results using fi- 
nite element method. Cruz, J.R.B.; Araujo, U.P. de. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Div. de 
Mecanica Estrutural. 1990 ip. (In Portuguese). Order Number 
DE91639706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PROGRAMMING/finite element 
method; COMPUTER CODES; PROGRAMMING 


25488 (IPC-TR-91-002) Pertormance measurement of a 
paralle! input/output system for the Intel IPSC/2 hypercube. 
French, J.C.; Pratt, T.W.; Das, M. Virginia Univ., Charlottesville, VA 
(USA). Inst. for Parallel Computation. 30 Jan 1991. 14p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG05-88ER25063. (CONF-9105215—1: 1991 Association for Com- 
puting Machines (ACM) sigmetrics conference on measurement 
and modeling of computer systems, Charlottesville, VA (USA), May 
1991). Order Number DE91014219. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Intel Concurrent File System (CFS) for the iPSC/2 hyper- 
cube is one of the first production file systems to utilize the 
declustering of large files across numbers of disks to improve /O 
performance. The CFS also makes use of dedicated /O nodes op- 
erating asynchronously, which provide file caching and prefetching. 
Processing of /O requests is distributed between the computer 
node that initiates the request and the /O nodes that service the 
request. The effects of the various design decisions in the Intel 
CFS are difficult to determine without measurements of an actual 
system. We present performance measurements of the CFS for a 
hypercube with 32 compute nodes and four I/W nodes (four disks). 
Measurement of read/write rates for one compute node to one I/O 
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node, one compute node to multiple I/O nodes. and multiple com- 
pute nodes to multiple /O nodes form the basis for the study. 
Additional measurements show the effects of different buffer sizes, 
caching, prefetching, and file preallocation on system performance. 
15 refs., 7 figs., 5 tabs. 


25489 (JAERI-M-91-047) Numerical simulation of biped lo- 
comotion robot. Kume, Etsuo (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. 89p. (in 
Japanese). Order Number DE91508090. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Human Acts Simulation Program (HASP) has been per- 
formed since 1987 at JAERI. In this program, a human-shaped 
robot reads and understands instructions written in natural lan- 
guages such as Japanese, planning and producing a required 
sequence of actions, approach to a device or an instrument recog- 
nizing its entity and does the ordered work for plant maintenance. 
All of these processes are simulated by logical and numerical com- 
putations. The major aim of the HASP is to develop fundamental 
technologies for design of intelligent robots. This report will de- 
scribe the simulation methods and results of a human-shaped 
robot motions. The simulation methods of robot’s arms and robot's 
Start and stop motions have been newly developed based on the 
steady walking model with fixed arms developed by M. Vukobra- 
tovic. The influence of arm motions to the stable walking and the 
continuous connection from start to steady walking, etc. will be dis- 
cussed. (author). 


25490 (JINR-13-89-132) Organization of a joint operation 
of PC and CAMAC equipment using KK106 crate controller 
and MULTI intertace. Vagov, V.A.; Sirotin, A.P.; Tulaev, A.B.; Tu- 
manov, A.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Neutron Physics. 1989. 4p. (in Russian). Order Number 
DE91635896. Source: OSTI; NTIS (US Sales Only); INIS. 
Hardware and software which permit to provide a joint operation 
of IBM PC/XT/AT (or compatibles) with CAMAC equipment are de- 


scribed. Wide-spread in the JINR the 106 type interface is used as 
CAMAC Dataway controller and MULTI interface is used as PC- 
Bus adapter. MULTI additional on-board module Baby-106 that 
emulates cut-down UNIBUS for 106 type interface is designed. The 
means offered allow PC and CAMAC modules to operate jointly 
both via the program transfer channel and DMA channel. Maximum 
(hardware) performance is obtained in DMA case. 5 refs.; 1 fig. 


25491 (JINR-E-5-89-624) Nonlinear evolution equations 
and solving algebraic systems: the importance of computer 
algebra. Gerdt, V.P. (Joint inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation); Kostov, 
N.A.; Zharkov, A.Yu. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation. 1989. 
16p. Order Number DE91635951. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the present paper we study the application of computer algebra 
to solve the nonlinear polynomial systems which arise in investiga- 
tion of nonlinear evolution equations. We consider several systems 
which are obtained in classification of integrable nonlinear evolution 
equations with uniform rank. Other polynomial systems are related 
with the finding of algebraic curves for finite-gap elliptic potentials 
of Lame type and generalizations. All systems under consideration 
are solved using the method based on construction of the Groeb- 
ner basis for corresponding polynomial ideals. The computations 
have been carried out using computer algebra systems. 20 refs. 


25492 (JINR-E-10-89-521) The solution of least squares 
problems by standard and SVD codes. Ilyushchenko, V.I.; 
Kozma, P. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of High Energy. 1989. 4p. Order Number DE91635955. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The method of singular value decomposition (SVD) enables one 
to solve the least squares problem (Ax=b) in a most general man- 
ner producing the full set of searched for parameters, x. The only 
technical peculiarity of this method consists in transforming an ini- 
tial analytical fitting formula into the appropriate design matrix, A. A 
combination of any SVD code with a standard one, e.g. MINUIT, 
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provides a reliable tool to crosscheck the obtained results. 7 refs.; 
2 tabs. 


25493 (JINR-E-11-89-442) On approximation of nonlinear 
boundary integral equations for the combined method. Gregus, 
M.; Khoromskij, B.N.; Mazurkevich, G.E.; Zhidkov, E.P. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation. 1989. 8p. Order Number DE91635950. 
Source: OSTI; NTIS (US Sales Only): INIS. 

The nonlinear boundary integral equations that arise in research 
of nonlinear magnetostatic problems are investigated in combined 
formulation on an unbounded domain. Approximations of the de- 
rived operator equations are studied based on the Galerkin 
method. The investigated boundary operators are strongly mono- 
tone, Lipschitz-continuous, potential and have a symmetrical 
Gateaux derivative. The error estimates of the Galerkin’s approxi- 
mation in Sobolev spaces of fractional powers are obtained using 
the abovementioned properties of the operators, too. The problem 
has been studied on surfaces in two and three-dimensional 
spaces. We answer also some questions on convergence con- 
nected with the discretized systems of equations. 21 refs. 


25494 (JINR-R-10-89-16) Fast algorithms tor coordinate 
processors in Galois field tor multiplicity t = 4.5 and t > 5. 
Nikityuk, N.M. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy. 1989. 13p. (In Russian). Order Number 
DE91639708. Source: OSTI; NTIS (US Sales Only); INIS. 

Fast algorithms for solving the coordinate equations for special- 
purpose processors at multiplicity t = 4.5 and t > 5 are described. 
Block diagrams of coordinate processor for t 4 in Galois field 
GF(2™) is presented which is solved by a table method. Economi- 
cal algorithms for solving the coordinate equations by serial 
methods at t > 5 are described. The algorithms and devices pro- 
posed could be applied when creating fast processors in high 
energy physics spectrometers. 9 refs.; 3 figs. 


25495 (JINR-R—10-89-149) Definition of parameters of local 
systems of discrete detector coordinates. Vertogradova, Yu.L.; 
lvanchenko, |.M.; Mojsenz, P.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation. 
1989. 8p. (in Russian). Order Number DE91639700. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The economic method for definition of unbiased estimates of pa- 
rameters of discrete detetor local coordinate systems is described. 
The method has been tested by Monte-Carlo. 6 refs. 


25496 (JINR-R-10-89-595) An editor-translator specialized 
in real time processing on the CLANP-270 CAMAC microcom- 
puter. Nagajtsev, A.P.; Naumann, B.; Penchev, L. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 5p. 
(in Russian). Order Number DE91635956. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A simple language aimed at read/write operations, accumulation 
and representation of CAMAC data from a 8-bit microprocessor 
system CLANP-270 is presented. The language answers minimal 
requirements of real-time processing and has a user-friend inter- 
face: a menu-editor and a debugger. A call of FORTRAN and 
assembly language subroutines is possible. 2 refs.; 1 tab. 


25497 (JINR-R-11-89-67) The algorithms of digital data 
processing for the dynamic spectral analysis. Kalinnikov, V.A. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1989. 6p. (in Russian). Order Number DE91639710. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A hardware algorithms of fast information processing for the digi- 
tal dynamic spectral analysis are described. The questions of 
hardware implementation of this algorithms are considered. The 
use of described algorithms in the digital system object control will 
permit to increase economy and fast operations. 4 refs.; 6 figs. 


25498 (JINR-R-11-89-728) SLIPS2-program for numerical 
solution of Sturm-Liouville problem for the system of differen- 
tial equations. Puzynina, T.P. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation. 
1989. 15p. (In Russian). Order Number DE91635957. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Comput. Phys. Commun. 
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The description of the program comlex SLIPS2 for solving the 
partial Sturm-Liouville problem for the system of two second-order 
differential equations with given boundary conditions is presented. 
There are realized iteration schemes for continuous analogue of 
Newton method with the choice of iteration parameter, in particular, 
the scheme with a fixed eigenvalue shift and with orthogonalization 
of eigenfunctions for each iteration. Programs are written in FOR- 
TRAN. The example of using this complex on CDC-6500 computer 
is given. The program complex was adapted on PC/AT with the 
use of the RM/FORTRAN system. 8 refs.; 1 fig. 


25499 (LA-UR-91-1923) Imagetool: Image processing on 
the Sun workstation. Zander, M.E. Los Alamos National Lab., NM 
(USA). [1991]. 8p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
9107115-6: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (USA), 21-26 Jul 1991). Order 
Number DE91014769. Source: OSTI; NTIS; GPO Dep. 

This paper describes an environment that builds on UNIX for im- 
age processing on Sun workstations. It includes discussions on 
writing image analysis functions using a command line interface 
and on the manipulation of images from within an imaging program. 
It then describes the program imagetool, which displays images in 
a window environment and supplies a menu interface to the image- 
analysis functions, driven by the command line. 2 refs., 2 figs. 


25500 (LBL-30412) Visualization using a data flow-based 
paradigm. Bethel, W.; Johnston, N.; Holmes, H. Lawrence Berke- 
ley Lab., CA (USA). Mar 1991. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO03-76SF00098. (CONF- 
910373-13: Conference on computing in high energy physics, 
Tsukuba (Japan), 11-15 Mar 1991). Order Number DE91013851. 
Source: OSTI; NTIS; GPO Dep. 

A new computer data analysis and display technology has be- 
come available to the scientific community. This technology is the 
result of the conjunction of recent advances in computer graphics 
(in surface lighting and shading, object oriented three dimensional 
hierarchical geometry structures, and volume data rendering tech- 
niques); window systems (the wide acceptance of the X window 
system); user interfaces (the visual programming paradigm); soft- 
ware engineering techniques (the data flow based visualization 
concept); and affordable, high performance graphics workstations 
that support this software. At Lawrence Berkeley Laboratory, we 
have made extensive use of Stardent Computer's Application Visu- 
alization System, a prime example of such a visualization tool, on 
data from a wide cross-section of scientific disciplines, including 
Particle Physics, Earth Sciences, Mathematics, Research Medicine 
and the Human Genome Center. 3 figs. 


25501 (LBL-30661) Defect modelling in HRTEM image sim- 
ulation. Kilaas, R. Lawrence Berkeley Lab., CA (USA). Mar 1991. 
3p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910870-17: 49. Electron Microscopy 
Society of America (EMSA) annual meeting, San Jose, CA (USA), 
4-9 Aug 1991). Order Number DE91013847. Source: OSTI; NTIS; 
GPO Dep. 

One practical problem in High Resolution Transmission Electron 
Microscopy (HRTEM) image simulation is the creation of atomistic 
models of defect structures. The ideal crystal structures are readily 
represented by a relatively small number of “basis” atoms and the 
crystallographic space group. On the other hand, the specification 
of grain boundary between two crystals requires the atomic loca- 
tion of possibly thousands of atoms, and a HRTEM simulation 
program will need all this information before a calculation can be 
carried out. At the National Center for Electron Microscopy (NCEM) 
at Lawrence Berkeley Laboratory much work is carried out in the 
field of image simulation and after spending valuable time writing a 
one-of-a-kind program each time a new defect structure was to be 
simulated, it became apparent that a general program was very 
much needed. A general program for generating interface struc- 
tures should allow the user to define orientation relationships, 
specify grain translations with respect to the interface etc., all while 
graphically displaying the appropriate cross-sections and allowing 
the user to visually move, delete and add single atoms. Such a 
program is currently development at the NCEM and is already 





changing the nature of how defect structures are created. 2 refs., 2 
figs. 

25502 (LBL-30685) Computing minimal surfaces via level 
set curvature flow. Chopp, D.L. Lawrence Berkeley Lab., CA 
(USA). May 1991. 66p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC03-76SF00098. Order Number 
DE91014709. Source: OSTI; NTIS; GPO Dep. 

Given a finite union T of fixed closed curves in R°, there is an 
associated problem of finding a surface with mean curvature zero 
which has T as its boundary. In this paper, a new approach to nu- 
merically solving this minimal surface problem is introduced. The 
surface is represented as a level set of a global function ®: R° — 
R. The surface evolves according to mean curvature flow until a 
steady state solution is achieved. A new system of interpolatory 
boundary conditions are used to maintain the connection between 
the moving surface and the fixed boundary contour. 


25503 (LIYaF—-1614) Application package for graphics out- 
put in the VGRA physical experiment. Part 1. GRAD2D. Olejnik, 
V.A.; Nuzhdina, L.M.; Gorelov, V.N. AN SSSR, Leningrad (USSR). 
Inst. Yadernoj Fiziki. 1990. 24p. (in Russian). Order Number 
DE91639714. Source: OSTI; NTIS (US Sales Only); INIS. 

The first part GRAD of the VGRA package of programs for sci- 
entific is described. The GRAD package draws 2D-graphics in the 
physical experiment. This package is used in conjunction with the 
controller of the CAMAC CDR color monitor type -144.15. 4 refs. 


25504 (ORNL/TM-11760) Network based concurrent com- 
puting on the PVM system. Geist, G.A. (Oak Ridge National 
Lab., TN (USA)); Sunderam, V.S. Oak Ridge National Lab., TN 
(USA). Jun 1991. 25p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. Order Number 
DE91014961. Source: OSTI; NTIS; GPO Dep. 

Concurrent computing environments based on loosely coupled 
networks have proven effective as resources for multiprocessing. 
Experiences with and enhancements to PVM (Parallel Virtual Ma- 
chine) are described in this paper. PVM is a software package that 
allows the utilization of a heterogeneous network of parallel and 
serial computers as a single computational resource. This report 
also describes an interactive graphical interface to PVM, and port- 
ing and performance results from production applications. 23 refs., 
5 figs., 5 tabs. 


25505 (ORNL/TM—11833) User intertace guidelines tor the 
Integrated Booking System prototype (IBS-P). Truett, T. (Oak 
Ridge National Lab., TN (USA)); Yow, T.; Wheeler, V.; Stamm, S.; 
Valentine, D. Oak Ridge National Lab., TN (USA). May 1991. 34p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91014980. 
Source: OSTI; NTIS; GPO Dep. 

The User Interface Guidelines for the Integrated Booking System 
— Prototype (IBS-P) describes the design requirements for the 
human- computer interface. The user interface design conforms to 
standards reported in the open literature as well as to standards 
provided through Department of Defense guidelines. The IBS-P in- 
terface was evaluated by personnel at Headquarters Military Traffic 
Management Command (MTMC) and at each of the MTMC Area 
Commands. As a result of comments received during demonstra- 
tions of the prototype at these sites, modifications to the design 
were made, as appropriate. The user interfaces was well accepted 
by the end users. 


25506 (SAND-90-2671C) Load-balancing and performance 
of a gridiess particle simulation on MIMD, SIMD, and vector 
supercomputers. Plimpton, S.; Shokair, |.; Wagner, J.; Jortner, J. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9104265—1: 5. Society for Industrial and 
Applied Mathematics (SIAM) conference, Houston, TX (USA), Apr 
1991). Order Number DE91013758. Source: OSTI; NTIS; GPO 
Dep. 
Our charged particle simulation models a relativistic electron 
beam for which the field solution is local and thus requires no grid. 
We have implemented the simulation on a CRAY and on two paral- 
lel machines, a nCUBE 2 and Connection Machine. We present 
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implementation details and contrast the approaches necessary for 
the three architectures. On the parallel machines a dynamic load- 
balancing problem arises because the beam grows uniformly in one 
dimension from a few hundred to hundreds of thousands of parti- 
cles as the simulation progresses. We discuss a folded Gray-code 
mapping of the processors to the length scale of the simulation 
that expands (or shrinks) as the beam changes length so as to 
minimize inter-processor communication. This improves the effi- 
ciency of the nCUBE version of the simulation which runs at 10x 
the speed of the vectorized CRAY version. 7 refs., 4 figs., 1 tab. 


25507 (SAND-91-0490) UFO (UnFold Operator) default 
data format. Kissel, L. (Sandia National Labs., Albuquerque, NM 
(USA)); Biggs, F.; Marking, T.R. Sandia National Labs., Albu- 
querque, NM (USA). May 1991. 30p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91014333. Source: OSTI; NTIS; GPO Dep. 

The default format for the storage of x,y data for use with the 
UFO code is described. The format assumes that the data stored 
in a file is a matrix of values; two columns of this matrix are se- 
lected to define a function of the form y = f(x). This format is 
specifically designed to allow for easy importation of data obtained 
from other sources, or easy entry of data using a text editor, with a 
minimum of reformatting. This format is flexible and extensible 
through the use of inline directives stored in the optional header of 
the file. A special extension of the format implements encoded 
data which significantly reduces the storage required as compared 
wth the unencoded form. UFO supports several extensions to the 
file specification that implement execute-time operations, such as, 
transformation of the x and/or y values, selection of specific 
columns of the matrix for association with the x and y values, input 
of data directly from other formats (e.g., DAMP and PFF), and a 
simple type of library-structured file format. Several examples of 
the use of the format are given. 


25508 (SAND-91-0618) SANDAC V computer electromag- 
netic interface characteristics: Problems and solutions. 
Russell, G.A. Sandia National Labs., Albuquerque, NM (USA). Jun 
1991. 24p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. Order Number DE91014334. Source: 
OSTI; NTIS; GPO Dep. 

Electromagnetic Interference (EMI) problems have resulted in the 
redesign of the SANDAC V computer case and shielding of its con- 
necting cables. In this report are detailed discussions on the use of 
computer models and of the tests performed to solve the EMI 
problems. included is documentation on the specific changes made 
to the SANDAC V computer case and the shielding done on the 
connecting cables. Also documented are the current EMI! capabili- 
ties relative to MIL Std. 461. 


25509 (SAND-91-1216C) An overview of advanced non- 
volatile memory technologies. Dressendorfer, P.V. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 90p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-910751-—10: IEEE annual international nuclear 
and space radiation effects conference, San Diego, CA (USA), 15- 
19 Jul 1991). Order Number DE91014894. Source: OSTI; NTIS; 
GPO Dep. 

This report is an overview of advanced nonvoiatile memory tech- 
nologies. The memory technologies discussed are: floating gate 
nonvolatile memory technologies; SNOS nonvolatile technology; 
ferroelectric technology; and thin film magnetic memories. 


25510 (SAND-91-1290C) Requirements for a network stor- 
age service. Kelly, S.M.; Haynes, R.A. Sandia National Labs.., 
Albuquerque, NM (USA). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9107131-1: NSSDC conference on mass storage systems and 
technologies for space and earth science applications, Greenbelt, 
MD (USA), 23-25 Jul 1991). Order Number DE91014106. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Sandia National Laboratories provides a high performance clas- 
sified computer network as a core capability in support of its 
mission of nuclear weapons design and engineering, physical sci- 
ences research, and energy research and development. The 
network, locally known as the internal Secure Network (ISN), was 
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designed in 1989 and comprises multiple distributed local area net- 
works (LANs) residing in Albuquerque, New Mexico and Livermore, 
California. The TCP/IP protocol suite is used for inter-node commu- 
nications. Scientific workstations and mid-range computers, running 
UNIX-based operating systems, compose most LANs. The current 
file server on the supercomputer LAN is an implementation of the 
Common File System developed by Los Alamos National Labora- 
tory. Subsequent to the design of the ISN, Sandia reviewed its 
mass storage requirements and chose to enter into a competitive 
procurement to replace the existing file server with one more 
adaptable to a UNIX/TCP/IP environments. The requirements study 
for the network was the starting point for the requirements study 
for the new file server. The file server is called the Network Stor- 
age Service (NSS) and its requirements are described in this 
paper. The next section gives an application or functional descrip- 
tion of the NSS. The final section adds performance, capacity, and 
access constraints to the requirements. 


25511 (SAND-91-1496C) The use of scan paths in the de- 
bugging and testing of the EPSILON-2 research computer. 
Grafe, V.G.; Martinez, L.G.; Davidson, G.S. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9109193-1: 1. international workshop on the economics of design 
and test, Austin, TX (USA), 23-24 Sep 1991). Order Number 
DE91014893. Source: OSTI; NTIS; GPO Dep. 

Scan path testing and debugging offers a structured, proven way 
to debug and test arbitrarily complex electronic systems. The inter- 
face and equipment requirements are far lower than traditional 
debug and test techniques. The system is also completely testable 
even when physically remote from the lab where it was originally 
developed. This report describes our experience using scan tech- 
niques to debug the EPSILON-2 processor board, a system with 
over 300 ICs and over 2500 independently controllable and observ- 
able test points. The debug time of the circuit was greatly reduced 
by the adoption of scan path methodology. The use of expensive 
test equipment was drastically reduced, and the level of control of 
the circuitry increased. We have run tests on the processor from 
physically remote sites. Our experiences are described, and the 
adoption of scan path techniques is shown to be simple enough 
that it should be useful in all electronic projects. 8 refs., 12 figs. 


25512 (SAND—91-1565C) Very low bit rate voice for packe- 
tized mobile applications. Knittle, C.D.; Malone, K.T. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO04-76DP00789. 
(CONF-910774—4: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91015333. Source: OSTI; NTIS; GPO 
Dep. 

Transmitting digital voice via packetized mobile communications 
systems that employ relatively short packet lengths and narrow 
bandwidths often necessitates very low bit rate coding of the voice 
data. Sandia National Laboratories is currently developing an effi- 
cient voice coding system operating at 800 bits per second (bps). 
The coding scheme is a modified version of the 2400 bps NSA 
LPC-10e standard. The most significant modification to the LPC- 
10e scheme is the vector quantization of the line spectrum 
frequencies associated with the synthesis filters. An outline of a 
hardware implementation for the 800 bps coder is presented. The 
speech quality of the coder is generally good, although speaker 
recognition is not possible. Further research is being conducted to 
reduce the memory requirements and complexity of the vector 
quantizer, and to increase the quality of the reconstructed speech. 
4 refs., 2 figs., 3 tabs. 


25513 (SAND-91-8221) Xplot: XY plotting software for Sun 
Workstations. Hess, B.V. Sandia National Labs., Livermore, CA 
(USA). Jun 1991. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DR00789. Order Number 
DE91015086. Source: OSTI; NTIS; GPO Dep. 

A user friendly XY plotting package for Sun Workstations has 
been developed. Xplot is X-windows based and Open Look compli- 
ant. Running under an Open Look window manager, it supports the 
Drag & Drop metaphor allowing the user to simply drag and drop a 
file icon into the plot window to create XY plots of multi-column 
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ASCII data files. It supports color and monochrome PostScript 
hardcopy and re-sizeable windows. It has been designed to pro- 
vide simple XY plots with minimal effort from the user. 7 figs. 


25514 (SLAC-TN-91-5) Introduction to vectorization using 
the IBM 3090 VF and VS Fortran release 2. White, B. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)). Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). May 1991. 71p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. Order Number DE91014869. Source: OSTI; 
NTIS; GPO Dep. 

Vector processing is a complication to computing, invented to 
make number crunchers go faster. Most of the elementary vector 
operations consist of a series of independent calculations for all 
elements of the operand vectors, and so may be performed in par- 
allel. Vector processing may thus be seen as one particular form of 
parallel computing. This report is an introduction to vectorization 
using IBM 3090 VF and VS Fortran Release 2. 


25515 (SLAC-TN-91-7) Using fullscreen CMS at CERN. 
White, B. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1991. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00515. (CERN/DD/US—116). Or- 
der Number DE91014935. Source: OSTI; NTIS; INIS; GPO Dep. 
Fullscreen CMS is an optional console environment introduced in 
Release 5 of CMS which maintains the context of a VM session 
across invocations of full screen commands like XEDIT, FILELIST 
or MAIL. In addition it allows limited scrolling and windowing capa- 
bilities. This write-up provides CERNVM users who are interested 
in Fullscreen CMS with an overview of the concepts and opera- 
tions which are involved. In that it is an optional environment, this 
write-up does not constitute an endorsement of Fullscreen CMS. 


25516 (SLAC-TN—91-8) Computer conferencing on 
CERNVM. White, B. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). May 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. 
(CERN/DD/US—127). Order Number DE91014870. Source: OST]; 
NTIS; GPO Dep. 

This writeup is an introduction to the concepts of computer con- 
ferencing and how these concepts have been applied to the use of 
the IBM GroupTalk system at CERN. 3 refs., 6 figs. 


25517 (UCRL-ID-106561) TOPAZ2D validation status re- 
port, August 1990. Davis, B. Lawrence Livermore National Lab., 
CA (USA). Aug 1990. 56p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91013983. Source: OSTI; NTIS; GPO Dep. 

Analytic solutions to two heat transfer problems were used to 
partially evaluate the performance TOPAZ, and LLNL finite element 
heat transfer code. The two benchmark analytic solutions were for: 
2D steady state slab, with constant properties, constant uniform 
temperature boundary conditions on three sides, and constant tem- 
perature distribution according to a sine function on the fourth side; 
1D transient non-linear, with temperature dependent conductivity 
and specific heat (varying such that the thermal diffusivity remained 
constant), constant heat flux on the front face and adiabatic condi- 
tions on the other face. The TOPAZ solution converged to the 
analytic solution in both the transient and the steady state problem. 
Consistent mass matrix type of analysis yielded best performance 
for the transient problem, in the late-time response; but notable un- 
natural anomalies were observed in the early-time temperature 
response at nodal locations near the front face. 5 refs., 22 figs. 


25518 (UCRL-ID-107022) The 1991 MPCI yearly report: 
The attack of the killer micros. Brooks, E.D.; Warren, K.H. (eds.). 
Lawrence Livermore National Lab., CA (USA). Mar 1991. 243p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91013127. Source: OSTI; NTIS; 
GPO Dep. 

This report contains papers on the use of array processors in 
many research areas; such as plasma physics; fluid mechanics; 
oceanography; high energy physics; atomic physics and computer 
architecture development. (LSP) 


25519 (UCRL-JC—106330) Management and Software Qual- 
ity Assurance. Campbell, B. Lawrence Livermore National Lab., 





CA (USA). Feb 1990. 6p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9104217-8: Nu- 
clear Weapons Complex (NWC) quality manager's Software 
Quality Assurance (SQA) subcommittee meeting, Kansas City, MO 
(USA), 16 Apr 1991). Order Number DE91014133. Source: OSTI; 
NTIS; GPO Dep. 

The Software Quality Assurance Subcommittee (SQAS) was 
established in 1988 by the DOE Quality Managers to address Soft- 
ware Quality Assurance (SQA) issues common to the sites within 
the Nuclear Weapons Complex (NWC). The SQAS is comprised of 
a primary and an alternate representative from each of the 11 NWC 
sites and DOE/Albuquerque. The Quality Managers have assigned 
one of their group to act as a liaison to the SQAS. Issues are ad- 
dressed through work items, which are assigned by the Quality 
Managers or are proposed by the SQAS and approved by the 
Quality Managers. One of the long-term work items of the SQAS is 
to Recommend Strategies to Achieve Quality Software. One of the 
challenges that arises in this work item is establishing the role that 
management is to play in SQA activities. Software Engineering 
(SE) is a new technology and many managers are unfamiliar with 
the terminology, the applicability, and the benefits. Management 
has a variety of responsibilities where SQA and SE can be applied 
to increase the effectiveness of both management and the software 
developers. This paper supports the position that management 
plays an integral role in making SQA activities and SE an effective 
part of their organization and it addresses what management's 
commitment should be and what the pay-off is of making such a 
commitment. This paper attempts to identify the role that manage- 
ment should play in the development of quality software. 


25520 (UCRL-JC—107019) The PCP/PFP programming 
models on the BBN TC2000. Brooks, E.D. Ill; Gorda, B.C.; War- 
ren, K.H. Lawrence Livermore National Lab., CA (USA). Mar 1991. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-9109137—1: 1. inernational conference of 
the Austrian Center for Parallel Computation, Salzburg (Austria), 
30 Sep - 2 oct 1991). Order Number DE91011537. Source: OSTI; 
NTIS; GPO Dep. 

We describe the PCP/PFP programming models which we are 
using on the BBN TC2000. The parallel programming models are 
implemented in a portable manner and will be useful on the scal- 
able shared memory machines we expect to see in the future. We 
then describe the TC2000 machine architecture which is a scalable 
general purpose parallel architecture capable of efficiently support- 
ing both shared memory and message passing programming 
paradigms. We also briefly describe a PCP implementation of the 
Gauss elimination algorithm which exploits the large local memo- 
ries on the TC2000. 


25521 (VTT-SYMP-110, pp. 77-89) FADES: A tool for auto- 
mated fault analysis of complex systems. Wood, C. (Rolls 
Royce and Associates Limited, Derby (UK)). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Artificial intelligence in nuclear 
power plants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

FADES is an Expert System for performing fault analyses on 
complex connected systems. By using a graphical editor to draw 
components and link them together the FADES system allows the 
analyst to describe a given system. The knowledge base created is 
used to qualitatively simulate the system behaviour. By inducing all 
possible component failures in the system and determining their ef- 
fects, a set of facts is built up. These facts are then used to create 
Fault Trees, or FMEA tables. The facts may also be used for ex- 
planation effects and to generate diagnostic rules allowing system 
instrumentation to be optimised. The prototype system has been 
built and tested and is preently undergoing testing by users. All 
comments from these trials will be used to tailor the system to the 
requirements of the user so that the end product performs the ex- 
act task required. 


25522 


(VTT-SYMP-110, pp. 
project: toward improved efficiency in the knowledge acquisi- 
tion process. Marty, J.C. (Cap Sesa Innovation, Meylan (France)); 


161-168) The acknowledge 
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Ramparany, F. Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). 1990. (CONF-8910507—: Seminar on artificial intelligence in 
nuclear power plants, Helsinki (Finland), 10-12 Oct 1989). In Artifi- 
cial intelligence in nuclear power plants. Vol. 2. 425p. Order 
Number DE91633925. Source: OSTI; NTIS (US Sales Only); INIS. 
This paper presents a general overview of the ACKnowledge 
Project (Acquisition of Knowledge). Knowledge Acquisition is a criti- 
cal and time-consuming phase in the development of expert 
systems. The ACKnowledge project aims at improving the effi- 
ciency of knowledge acquisition by analyzing and evaluating 
knowledge acquisition techniques, and developing a Knowledge 
Engineering Workbench that supports the Knowledge Engineer 
from the early stage of knowledge aquisition up to the implementa- 
tion of the knowledge base in large and complex application 
domains such as the diagnosis of dynamic computer networks. 


25523 (VTT-SYMP-110, pp. 199-217) An Al extension of 
the computer aided fault tree synthesis (cafts) environment. 
Hulsmans, M. (Vincotte, Brussels (Belgium)). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Aprtificial intelligence in nuclear 
power plants. Vol. 2. 425p. Order Number DE91633925. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using Al techniques, a valuable fault tree generator has been re- 
alized to fit into a fault tree analysis environment supporting safety 
and reliability studies. Fault trees are efficiently constructed work- 
ing in three separated stages: model construction, circuit assembly 
and fault tree generation. While automatization of the generic tree 
construction process has been realized, it still remains under flexi- 
ble user control. Emphasis has been put on user-friendliness, 
efficiency, traceability, and extensive consistency checking in an 
environment where complexity grows extremely fast. 
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Refer also to citation(s) 22683, 22788, 22979, 23140, 23218, 
23802, 23897, 24308, 24338, 24901, 24903, 24904, 24905, 24906, 
24907, 24913, 24961, 24962, 25477, 25481 


25524 (CDTN-DEAT-CN—018/89) Incorporation of new ta- 
bles into the preliminary structure of BDCN - nuclear fuel data 
base. Pombo, J.B.S.; Andrade, M.C. Centro de Desenvolvimento 
da Tecnologia Nuclear (CDTN), Belo Horizonte, MG (Brazil). 16 
Feb 1989. 32p. (in Portuguese). Order Number DE91635947. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The structure of the new tables related to fuel elements, fuel 
rods and fuel pellets have been incorporated into the developing 
structure of BDCN - nuclear fuel data base, are described. The list 
of all 44 tables structured up to now, with identification of its pri- 
mary keys, as well as the reduced set of data has been entered to 
run the simulations are also presented. The simulation tests have 
been ran using a microcomputer.(M.1.). 


25525 (CONF-890372-17) Synchronization of replicated 
data in parallel database systems. Son, S.H.; Pfaltz, J.L.; 
French, J.C. Virginia Univ., Charlottesville, VA (USA). Inst. for Par- 
allel Computation. [1989]. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG05-88ER25063. From 4. hypercube, 
concurrent computers and applications; Monterey, CA (USA); 6-8 
Mar 1989. Order Number DE91014338. Source: OSTI; NTIS; GPO 
Dep. 

Replication is a key factor in improving data availability in data- 
base systems. Replicated data can be accessed by transactions 
even if some of the copies are not available due“to failures. A ma- 
jor restriction in using replication is that replicated copies must 
behave like a single copy, i.e., mutual consistency must be pre- 
served. This paper surveys synchronization methods for replicated 
data, and reviews a theory that is used in analyzing the correct- 
ness of synchronization algorithms for replicated data. 12 refs. 


25526 (CONF-900214—4) Pertormance evaluation of multi- 
version database systems. Son, S.H.; Haghighi, N. Virginia Univ., 
Charlottesville, VA (USA). Dept. of Computer Science. [1990]. 9p. 
Sponsored by nt of Defense, Washington, DC oe 
USDOE, Washington, DC (USA). DOE Contract FG05-88ER25063 
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Contract N00014-88-K-0245. From 6. international conference on 
data engineering; Los Angeles, CA (USA): 5-9 Feb 1990. Order 
Number DE91014340. Source: OSTI; NTIS: GPO Dep. 

This paper describes a detailed simulation study of the perfor- 
mance of multiversion database systems, investigating the 
characteristics and the extent to which they provide performance 
benefits over their single-version counterparts. First, the paper 
presents the structure of a software prototyping environment for the 
evaluation of distributed database systems. Using this environment, 
it is shown that for specific workload, multiversion database sys- 
tems offer pertormance improvements despite of additional CPU 
and \/O costs involved in accessing old versions of data. It is also 
shown that transaction size is one of the most critical parameters 
that affect the system performance. 11 refs., 12 figs. 


25527 (CONF-8904416—1) Approaches to design of real- 
time database systems. Son, Sang Hyuk (Virginia Univ., 
Charlottesville, VA (USA). Dept. of Computer Science); Kang, 
Hyunchul. Virginia Univ., Charlottesville, VA (USA). Dept. of Com- 
puter Science. [1989]. 9p. Sponsored by Department of Defense, 
Washington, DC (USA); USDOE, Washington, DC (USA). DOE 
Contract FGO5-88ER25063. Contract N00014-88-K-0245. From 
International symposium on database systems for advanced appli- 
cations; Seoul (Republic of Korea); 10-12 Apr 1989. Order Number 
DE91014342. Source: OSTI; NTIS; GPO Dep. 

Real-time database systems support applications which have se- 
vere operational constraints such as transaction deadlines and 
continued operation in the face of failures. In designing real-time 
database systems, there can be two approaches to meet those 
constraints. First approach is to redesign conventional database 
systems architecture to replace the bottleneck components. Sec- 
ond approach is to trade desired features, such as serializability, or 
exploit semantic information of transactions and data for high per- 
formance and reliability. In this paper, we discuss issues involved 
in these approaches, and present algorithms to solve problems in 
real-time database systems. 18 refs. 


25528 (CONF-9010304—) US Department of Energy/ 
contractors 10th annual Office Information Management con- 
ference: A compendium of addresses, papers and reports. 
Lawrence Livermore National Lab., CA (USA). [1990]. 319p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. From 10. U.S. DOE contractors annual office in- 
formation management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. Order Number DE91015356. Source: 
OSTI; NTIS; GPO Dep. 

Information management at US Department of Energy (DOE) fa- 
cilities was discussed at this conference. Topics included customer 
support, human resources, performance, computer security, com- 
puter software, site reports, and software management. (SM) 


25529 (DOE/ER/25063-T8) An introduction to the ADAMS 
intertace language: Part 1. Pfaltz, J.L.; French, J.C.; Grimshaw, 
A. Virginia Univ., Charlottesville, VA (USA). School of Engineering 
and Applied Science. 17 Apr 1991. 36p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-88ER25063. (IPC- 
TR-91-06). Order Number DE91014344. Source: OSTI; NTIS; 
GPO Dep. 

ADAMS provides an interface between host application programs 
and a space of persistent data items, or a database. The interface 
consists of ways to describe a user's space of persistent data 
items, sometimes called a “data description language”, or DDL, 
together with mechanisms to access those items, which is some- 
times called a “data manipulation language”, or DML, or a “query 
language”. In this par we concentrate only on the descriptive power 
of ADAMS. What kinds of databases can be represented in 
ADAMS. In Part 2, we will focus on the manipulative and query 
power of ADAMS. Every database implementation is eventually 
grounded in a number of primitive concepts which are fundamental 
to understanding the system. ADAMS is based on six primitive 
concepts: attribute, codomain, element, map, sequence, and set, 
which we regard as fundamental to all database implementation. 
We show that ADAMS has at least the same descriptive power as 
the more traditional database models, such as the relational model, 
the semantic model, and the object-oriented model by showing all 
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such database configurations can be expressed in terms of these 
primitives. 33 refs., 5 figs. 


25530 (DOE/ER/25063-T12) Concurrent access to O-trees. 
Loyd, L.D. Virginia Univ., Charlottesville, VA (USA). May 1991. 
89p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-88ER25063. Order Number DE91014348. Source: OSTI; 
NTIS; GPO Dep. 

With the advent of parallel computing, issues of concurrent ac- 
cess to, and manipulation of, database index structures have 
become increasingly vital. In this thesis, we introduce a highly opti- 
mistic method for concurrent access to indices that involves no 
locking for searching, insertion, splitting, or simple deletion and 
minimal locking for merging. The method uses node version num- 
bers to control the writing of nodes and depends heavily upon retry 
techniques. The index structure used is the O-tree, developed by 
Ratko Orlandic. We perform an analysis of the algorithm and the 
number of messages required to perform insertions using the lock- 
ing algorithm of Lehman & Yao and the optimistic approach we 
present. The analysis shows a marked decrease in message traffic 
using our retry techniques for a reasonable number of processes 
inserting entries into the same tree. 


25531 (IAEA-NDS—0(Rev.91/5)) Index to the IAEA-NDS- 
documentation series. Lemmel, H.D. International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section. May 1991. 15p. 
Order Number DE91639697. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This index lists the current versions of the IAEA-NDS-documents 
which summarize contents and formats of nuclear data libraries 
available from the IAEA Nuclear Data Section. (author). 


25532 (IAEA-NDS—7(Rev.91/5)) index of data libraries avail- 
able on magnetic tape trom the IAEA Nuclear Data Section. 
Lemmel, H.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Nuclear Data Section. May 1991. 28p. Order Number 
DE91639698. Source: OSTI; NTIS (US Sales Only); INIS. 

This document lists more than 80 nuclear data libraries and 
some atomic data libraries together with references that give more 
detailed information about these libraries. All data and documenta- 
tion references are available upon request from the IAEA Nuclear 
Data Section, free of charge. (author). 


25533 (JINR-R-10-89-163) Particle physics database sys- 
tem on ES computer. Lutskij, A.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki); Stolyarskij, Yu.V. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation. 1989. 11p. (In Russian). Order Number 
DE91639696. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Organizing commitee of the 14. International 
school Programmirovanie-89, May 1989, Bulgaria. 

Main features, data definition language, query and output facili- 
ties of the BDMS database management system are presented. 
Adaptation of the BDMS system and processors for the DOCU- 
MENTS, EXPERIMENTS and REACTIONS databases makes the 
particle physics data system available for specialists of the centres 
equipped with the ES series computers. 8 refs.; 1 fig. 


25534 (LBL—28363) Safe reterential integrity structures in 
relational databases. Markowitz, V.M. Lawrence Berkeley Lab.., 
CA (USA). May 1991. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC03-76SF00098. (CONF-9109190-1: 
17. international conference on very large data bases, Barcelona 
(Spain), 3-6 Sep 1991). Order Number DE91014586. Source: 
OSTI; NTIS; GPO Dep. 

Referential integrity constraints express in relational databases 
existence dependencies between tuples. Although it is known that 
certain referential integrity structures may cause data manipulation 
problems the nature of these problems has not been explored and 
the conditions for avoiding them have not been formally developed. 
In this paper we examine these data manipulation problems and 
formally develop safeness conditions for avoiding them. Next, we 
discuss the problem of specifying safe referential integrity con- 
Straints in three representative relational database management 
systems, IBM’s DB2, SYBASE, and INGRES. 10 refs., 5 figs. 





25535 (ORNL/TM-—11749) An error detection and correction 
strategy tor a Decision System. Ng, V. Oak Ridge Na- 
tional Lab., TN (USA). Jun 1991. 25p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91014960. Source: OSTI; NTIS; GPO Dep. 

Decision support systems (DSSs) require data generated from 
external sources. To be effective, a DSS needs a good data quality 
management program to ensure that every user has quality data 
on which to base his/her decisions. Hence, data integration is very 
important in such a system. A major issue of data integration is 
that given one or more objects that contain members with distinct 
keys, one must be able to determine with some fair degree of cer- 
tainty: (1) whether two members fiom different objects having 
distinct keys (due to errors) are indeed functionally duplicates; and 
(2) whether two members from different objects having the same 
keys (due to errors) are actually functionally discrete. In this paper, 
an error detection and correction strategy based on distance 
measures with weights is proposed for data integration. A real ap- 
plication example developed for the Worldwide Household Goods 
Information System for Transportation Modernization (WHIST- 
MOD) project for the Personal Property Directorate (MTPP) of the 
Military Traffic Management Command (MTMC) is also presented. 
9 refs., 3 figs., 3 tabs. 


25536 (ORNL/TM—11831) Database specifications for the 
Integrated Booking System prototype (IBS-P). Yow, T. (Oak 
Ridge National Lab., TN (USA)); Truett, T.; Wheeler, V.; Valentine, 
D.; Stamm, S. Oak Ridge National Lab., TN (USA). Jun 1991. 85p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91014975. 
Source: OSTI; NTIS; GPO Dep. 

The Integrated Booking System (IBS) is an automated cargo 
booking system that has been developed for the Military Traffic 
Management Command (MTMC) to provide traffic management for 
international surface cargo movements during the war and peace. 
The IBS prototype system (IBS-P), developed by Oak Ridge Na- 
tional Laboratory (ORNL), conceptually defines an approach for the 
fully developed IBS. The purpose of this database specification 
(DS) for the IBS-P is to provide a description of the IBS-P data- 
base, including database identification, interfaces, organization, 
mapping of database files, storage allocation, and physical alloca- 
tion; database administration information, including database 
management system (DBMS) configuration, hardware configura- 
tion, database software utilities, database physical structure and 
sizing, security; and a description of applications software require- 
ments, including information needed in the development, 
maintenance, and enhancement of the software. The contents and 
structure of this DS meet the specifications outlined in DOD-STD- 
7953A [Military Standard: DOE Automated Information Systems 
(AIS) Documentation Standards]. Because this DS describes a pro- 
totype system instead of a target system, many topics identified in 
DOD-STD-7935A are not applicable. These topics will be so identi- 
fied in the text. This document describes the IBS-P baseline 
software as it existed on 13 March 1991. 


25537 (PNL-SA-19310) Communicating success: Writing 
about technology transter. Liebetrau, S.F. Pacific Northwest 
Lab., Richland, WA (USA). May 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO06-76RL01830. (CONF- 
9106211-—1: Technology transfer and management of federal 
research and development (R&D), Denver, CO (USA), 4-14 Jun 
1991). Order Number DE91013994. Source: OSTI; NTIS; GPO 
Dep. 
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A writer of technology transfer communications is on the exciting 
“leading edge” of research and development. However, this form of 
technical communication utilizes a special and demanding style. To 
be a technology transfer writer is to attract but not confuse, to be 
exciting but accurate, to reveal enough but not too much. This pa- 
per provides some valuable guidelines for those who practice the 
growing and important art of communication in technology transfer. 


25538 (SAND-91-1370C) Legal and records management 
issue of Optical Disk Storage media. Nusbaum, A. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO04-76DP00789. 
(CONF-9108109—1: Rio Grande Chapter of Association of Records 
Managers and Administrators (ARMA) meeting, Albuquerque, NM 
(USA), 21 Aug 1991). Order Number DE91014898. Source: OSTI; 
NTIS; GPO Dep. 

The advent of optical storage has made the digital storage of 
documents a viable option from both a practical and legal perspec- 
tive. However, the availability of Optical Disk Storage raises 
questions regarding the destruction of the stored records and 
standards of longevity, and the admissibility in court of records pro- 
duced from optical storage has not been tested. This paper will 
attempt to address these issues. 6 refs. 
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Refer also to citation(s) 25538 


25539 (INIS-mf—12839, pp. 18-26) International cooperation 
in nuclear safety. Rosen, M. (International Atomic Energy Agency, 
Vienna (Austria)). Orszagos Oktatastechnikai Koezpont, Veszprem 
(Hungary). Feb 1990. 364p. (CONF-8909434—: International con- 
ference on energy alternatives/risk education, Balatonfuered 
(Hungary), 7-13 Sep 1989). In Proceedings of the Intemational 
conference on energy alternatives/risk education V. 2: Energy and 
risk. Order Number DE91633456. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Some of the more visible and growing mechanisms for co 
operation at the IAEA are presented, especially those related to 
internationally agreed safety standards. The aim was to enhance 
operational safety of the more than 400 existing nuclear power 
plants, to information exchange and assistance in emergency situa- 
tion and to a wide range of international agreements now in effect. 
(R.P.). 


25540 (INIS-mf—12888) Selected legal documents 
ing to peaceful uses of nuclear energy in the Czech and 
Slovak Federal Republic. Ceskoslovenska Komise pro Atomovou 
Energii, Prague (Czechoslovakia). 1990 159p. (In Czech). Order 
Number DE91639679. Source: OSTI; NTIS (US Sales Only); INIS. 
The collection comprises 25 acts, ministerial regulations and de- 
crees of the Czechoslovak Atomic Energy Commission and of the 
Occupational Safety Office, pertaining to state surveillance over 
nuclear safety; nuclear power plant planning, designing and con- 
struction; conditions for verifying professional qualification and 
competence of nuclear facility operating personnel; nuclear waste 
and nuclear materials handling, accountancy and checking; nuclear 
safety related to the operation of nuclear power facilities; and 
health protection against ionizing radiation. Czech translation of in- 
ternational treaties on non-proliferation of nuclear weapons and on 
the prohibition of siting nuclear weapons on sea beds is also in- 
cluded. (M.D.). 
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Electro-electronic ceramic/superconductors, 16:23454 (1;BR:In 
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Electrodeposition and evaporation technique applied for 
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Environmental monitoring program of IPEN - CNEN/SP, 16:23065 
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Fast neutron detection using solid state nuclear track detectors, 
16:24215 (1;BR;In Portuguese) 
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Gamma irradiation reduces the toxic activities of Crotalus durissus 
terrificus venom but does not affect their immunogenic activities, 
16:24564 (|;BR) 

Gamma radiation effects in Bothrops jararaca venom, 16:24566 
(1;BR;in Portuguese) 
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pects, 16:24231 (R;BR;In Portuguese) 

Implantation viability of a process for 99Mo production in IPEN - 
CNENSP, 16:22836 (|;BR;In Portuguese) 

Inductively coupled plasma optical emission spectrometry analysis 
of lanthanum, samarium and gadolinium oxides for rare earths 
impurities, 16:23636 (R;BR;in Portuguese) 

Isotopic ratios determination of sup(235)U/ sup(238)U and 
sup(234)U/ sup(238)U in environmental samples by alpha spec- 
trometry, 16:23591 (1;BR:in Portuguese) 

Long-term experiments with neutron detector developed at IPEN- 
CNEN/SP, 16:23042 (1;BR) 

Mathematical model of electric energy expansion planning for ap- 
plying in small and medium electric system, 16:23242 (I;BR;In 
Portuguese) 

Measurements of gamma-gamma directional angular correlation 
for transitions in sup(135)Xe, 16:24952 (1;BR;In Portuguese) 

Method for sources preparation of sup(233)U by evaporation tech- 
nique with tetraethyleneglycol for aipha spectrometry, 16:23711 
(1;BR;In Portuguese) 

Metodology of control rods project for pressurized light-water reac- 
tors, 16:23040 (1;BR;in Portuguese) 

Modelling of briquet-coating interaction for fuel rods from pressur- 
ized light-water reactors, 16:25486 (1;BR;in Portuguese) 

Modification of polymeric surfaces by radiation induced grafting 
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Molecular deposition of uranium in fission chamber electrodes, 
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Monitoring system study of gaseous and aerosols effluents for 
IEA-R1 reactor, 16:23066 (1;BR;In Portuguese) 

Neutron activation analysis of trace elements in human hair, 
16:23590 (|;BR;in Portuguese) 

Obtainment of antiserum for human proinsulin radioimmunoassay: 
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Obtainment of U3;0g from ammonium and uranyl tricarbonates, 
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Parameter study of cold fluidization for uranium dioxide. 16:22621 
(I:BR:In Portuguese) 

Preparation of the reactive complex from iodohippuric acid for 
labelling with sup(131)I and/or sup(123)|, 16:24506 (1:BR:in Por- 
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Purification processes for sup(99)Mo obtention, 16:23588 (1:BR;in 
Portuguese) 

Qualification under MTR fuel irradiation of U308-Al from IEA-R1-1 
reactor fabrication, 16:23080 (1:BR:In Portuguese) 

Quantitative determination of thorium on the environment monitor- 
ing program of IPEN - CNEN/SP, 16:23585 (|:BR;in Portuguese) 

Quantitative determination of total uranium in liquid wastes gener- 
ated from IPEN - CNEN/SP, 16:23586 (1:BR:in Portuguese) 

Radiochemical determination of cesium in seawater, 16:24452 
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Radiochemical quality control of kits labelled with Tc-99m pro- 
duced at IPEN-CNEN/SP. 16:23773 (R:BR) 

Radioiodination of monoclonal antibody intact anti-CEA, 16:23772 
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Radiolysis eftect over the yield of radiochemical elution and purity 
on sup(99)Mo - sup(99m)Te generators, 16:23701 (|;BR;In Por- 
tuguese) 

Results evaluation of uranium and fluorine analysis in urine from 
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Results of the first year of inter-laboratory quality-control of the ra- 
dioassays of thyroid-related hormones in Brazil, 16:24529 (1:BR) 

Samples preparation for analysis by x-ray fluorescence: an alter- 
native technique, 16:23587 (|;BR;In Portuguese) 

Sensitivity simulation of self-powered detectors by Monte Carlo 
method, 16:24221 (|:BR:In Portuguese) 

Shielding optimization for fission products transport, 16:22645 
(|;BR;In Portuguese) 

Solution of benchmarks using the coupled system NJOY/AMPX- 
I/KENO-IV, 16:23008 (|;BR;in Portuguese) 

Specification and test of Geiger-Mueller detector for place monitor- 
ing, 16:24218 (1;BR;In Portuguese) 

Spectrographic determination of impurities in copper and copper 
oxide. 16:23637 (R:BR;In Portuguese) 

Standardization of Am-241 sources using plastic scintillator, 
16:25079 (|;BR;In Portuguese) 

Study and optimization of the carbothermic reduction process for 
obtaining boron carbide, 16:23452 (|;BR;in Portuguese) 

Study contribution to the new international philosophy of the radio- 
logical safety system on chemical processing of the natural 
uranium, 16:25075 (|;BR;in Portuguese) 

Study for the chlorination of zirconium oxide, 16:23459 (R;BR;iIn 
Portuguese) 

Study of estradiol 176 (E sub(2)) secretion study during the men- 
strual cycle and after the infusion of gonadotrophins 
(LH/FSH-RH) liberator factor by radioimmunoassay, 16:24531 
(|;BR;In Portuguese) 

Study of the kinetic of [Te(SCN sub(2)H sub(4)) sub(4)} (SO 
sub(4)) sub(2) complex formation used on sup(132)Te separa- 
tion from sup(99)Mo obtained in sup(235)U fission, 16:22637 
(|;BR;In Portuguese) 

Study of the pelletizing process zirconium oxide and zircon sand, 
16:23458 (R;BR;In Portuguese) 

Study of the response of proportional detectors with gaseous flux 
using different mixtures, 16:24225 (|;BR;In Portuguese) 

Technology of uranium recovery from effluent of uranium hexafluo- 
ride(UF sub(6)) reconversion to ammonium uranyl tricarbonate 
(TCAU), 16:22634 (1;BR;In Portuguese) 

The utilization of Elcom computer code in the project and struc- 
tural analysis of PWR fuel elements: an example, 16:22949 
(1;BR;In Portuguese) 

Thyreotrophic hormone from pituitary glands: isolation and use on 
radioimmunoassay, 16:24508 (|;BR;In Portuguese) 

Treatment of organic radioactive wastes:TBP/dodecane system, 
16:22719 (1;BR;In Portuguese) 


ERA Vol. 16, No. 9 455 





Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 


Uranium recovery from fuel plates and non-irradiated briquette. 
16:22633 (I:BR:In Portuguese) 

Uranium recovery from the TCAU experimental unity effluent pro- 
duced by uranyl nitrates. 16:22635 (|:BR:In Portuguese) 

Use of additives on fabrication of UO sub(2) briquets. 16:23455 
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Use of self powered neutron detectors in the IEA-R1 reactor. 
16:24214 (I:BR:in Portuguese) 

Utilization of instrumental neutron activation analysis and x-ray flu- 
orescence analysis on trace elements analysis from aerosol 
samples, 16:23595 (|:BR:in Portuguese) 

Utilization of neutron activation analysis to evaluate the distribu- 
tion of nutrients elements between five species of maize. 
16:23594 (I:BR:In Portuguese) 

Utilization of thioammines as radioprotectors in mice, 16:24565 
(I:BR:In Portuguese) 

Validation of the computer calculation method from the neutron 
flux distribution measures and the reactivity of IEA-R1 reactor 
with the new fuel element 130. 16:23084 (|:BR:In Portuguese) 

Wastes from uranium conversion, 16:22718 (|;BR:in Portuguese) 

Water effect on zircaloy 4 corrosion in methanol medium, 
16:23384 (I:BR:In Portuguese) 

Instituto de Pesquisas Espaciais (INPE), Sao Jose dos Campos, 
SP (Brazil) 

Distribution of the sea surface temperature in the area of the An- 
gra dos Reis Power Plant: final report for missions 1,2 and 3, 
16:23067 (R:BR) 

Instituto Militar de Engenharia (IME), Rio de Janeiro, RJ (Brazil) 

An automatic regulating control system for a graphite moderated 
reactor using digital techniques, 16:23037 (1;BR;in Portuguese) 

institutt for Energiteknikk, Kjeller (Norway) 

Evaluation of hydrogen production from COz corrosion of steel 
drums in SFR, 16:23378 (R:NO) 

Properties of titanium alloys: Corrosion and galvanic compatibility, 
16:23822 (R;NO) 

INTERA Environmental Consultants, Inc., Austin, TX (USA) 

NEFTRAN-S: A network flow and contaminant transport model for 
Statistical and deterministic simulations using personal comput- 
ers, 16:24466 (R:US) 

INTERA, Inc., Austin, TX (USA) 
WIPP Salado hydrology program data report No. 1, 16:22751 (R;US) 
Interagency Nuclear Safety Review Panel (USA) 

Power System Subpane! Report for Galileo: Volume 2, Appen- 
dices, 16:23251 (R:US) 

Safety Evaluation Report for Ulysses, 16:23252 (R;US) 

Satety Evaluation Report for Ulysses, 16:23253 (R;US) 

The Ulysses risk uncertainty analysis: Volume 2, 16:23254 (R;US) 

International Atomic Energy Agency, Vienna (Austria) 

Agreement between the International Atomic Energy Agency, the 
Government of Japan and the Government of the United States 
of America for the application of safeguards by the agency to 
the bilateral agreement between those governments concerning 
civil uses of atomic energy, 16:22827 (R;XA) 

Agreement of 15 March 1991 between the Republic of Tuvalu and 
the International Atomic Energy Agency for the application of 
safeguards in connection with the Treaty on the Non- 
Proliferation of Nuclear Weapons, 16:22828 (R;XA) 

Application of superconducting lens electron microscope to obser- 
vation of microstructures in superconductors, 16:25207 (RA;XA) 

Assessment of the performance of used fuel under disposal condi- 
tions, 16:22714 (RA:XA) 

Characterization of high activity waste glasses and a comparison 
with simulated and natural glasses, 16:23534 (RA;XA) 

Development of Nb3Al multifilamentary wire by the jelly-roll pro- 
cess, 16:25202 (RA;XA) 

Development of pulsed superconducting magnets and their oper- 
ating characteristics, 16:25212 (RA;XA) 

Development of superconducting magnets for a tokamak fusion 
machine at JAERI, Japan, 16:25216 (RA;XA) 

Developments of advanced superconductors for fusion in Japan, 
16:25194 (RA;XA) 

Effect of heat capacity and matrix resistivity on stability of super- 
conductors in fast changing fields, 16:25210 (RA;XA) 

Evaluation of solidified high-level waste forms, 16:22710 (RA;XA) 
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Flux pinning by thin a-Ti ribbons in superconducting Nb-Ti, 
16:25198 (RA:XA) 

Glass properties and source term models relevant to disposal, 
16:23535 (RA:XA) 

High field J. characteristics of in-situ processed V3Ga and CCE 
processed Nb3°Al wires, 16:25200 (RA;XA) 

High-field superconducting properties and electrical resistivity of 
(Nb.Ti)3Sn composite conductors by the tube method, 16:25196 
(RA:XA) 

High-J. silver-sheathed BiPbSrCaCuO superconducting wires, 
16:25205 (RA:XA) 

High-resolution transmission electron microscopy of crystal 
structures. defects. surface and interfaces in bismuth-based su- 
perconductors, 16:25208 (RA:XA) 
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vice, 16:25215 (RA:XA) 

Nb3Al conductor development at ENEA and EM/LMI, Italy, 
16:25201 (RA;XA) 

Nb3Al muttifilamentary superconductor, 16:25203 (RA;XA) 

Pertormance of high level waste forms and engineered barriers 
under repository conditions: Final report of a Co-ordinated Re- 
search Programme 1984-1989, 16:22708 (R;XA) 

Performance of SYNROC under conditions relevant to repository 
disposal, 16:22715 (RA:XA) 

Pertormance of vitreous waste forms and engineered barriers un- 
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Progress in superconducting wires in Furukawa, Japan, 16:25197 
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16:25211 (RA;XA) 

Repository source term for vitrified high level waste, 16:22713 
(RA:XA) 
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at the National Institute for Fusion Science, Japan, 16:25214 
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Spent fuel performance in geologic repository environments, 
16:22717 (RA;XA) 

Strain dependence of critical current in advanced Nb3Sn super- 
conductors. 16:25199 (RA:XA) 

Studies of glass waste form performance at the Japan Atomic En- 
ergy Research Institute, 16:23536 (RA;XA) 

Superconducting materials and magnets: Proceedings of a spe- 
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Superconducting properties of the Bi-base oxide multifilamentary 
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Index to BROND, ENDF/B-6, JEF-1, JENDL-3, 16:24905 (R:XA) 
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Summary documentation, 16:24961 (R;XA) 
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An analytical model for climatic predictions, 16:24387 (R:XA) 
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An efficient contro! algorithm for nonlinear systems, 16:25243 
(R;XA) 

Application of the superconvergence properties of the Galerkin ap- 
proximation to radiative transfer, 16:25237 (R:XA) 

Can gravity do what Higgs does?, 16:24736 (R;XA) 

Canonical quantization of QCD in axial type gauge and the prob- 
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Comparative pertormance of aluminium copper and iron solar 
stills, 16:23785 (R;XA) 

Decomposition numbers of certain linear groups, 16:25252 (R:XA) 

Field-induced narrowing of auto-ionization atomic states as a way 
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Generalized expressions for variations in critical frequencies. elec- 
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(R;XA) 

Geometric applications of evolution, 16:25245 (R:XA) 

Group theory, the new language of modern physics, 16:25229 
(R;XA) 

Influence of chromatin molecular changes on RNA synthesis dur- 
ing embryonic development, 16:24525 (R:XA) 

Interacting-fermion approximation in the two-dimensional ANNNI 
model, 16:25110 (R;XA) 

Isolations of biogas products and effective utilization of biomass in 
a tropical environment, 16:22858 (R;XA) 

Iterative solution for nonlinear integral equations of Hammerstein 
type, 16:25247 (R:XA) 

Lax-Phillips scattering theory with perturbations of the type: 
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L°(R"),s > 2 ands > (n)/2, 16:25242 (R:XA) 
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Light hadron contribution to muonic (g - 2) from QCD sum rules, 
16:24734 (R:XA) 

Limitations in transmitter-receiver distances for terrestrial mi- 
crowave transmissions. 16:24631 (R:XA) 

Linear isometries of SP spaces. 16:25234 (R:XA) 

Melting in trivalent metal chlorides, 16:25106 (R;XA) 

Modelling of the axial-flow gas laser, 16:23804 (R:XA) 

Nucleon-antinucleon annihilation in chiral soliton model, 16:24735 
(R:XA) 

On imbedding theorems in connection with Freud’s weight, 
16:25235 (R:XA) 

On Lipschitzian quantum stochastic differential inclusions, 
16:25248 (R:XA) 

On reliability of singular-value decomposition in attractor recon- 
struction. 16:25238 (R;XA) 

On the investigation of evolution of dynamical systems-ll, 
16:25231 (R:XA) 

On the origin of optical microvariability and X-ray flickering in ac- 
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On the principle of gauge invariance in the field theory with curved 
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(R:XA) 
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On topological symmetries and the Goldstone theorem, 16:24851 
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tems with delay, 16:25240 (R;XA) 

Phonon dispersion curves in high temperature solids from liquid 
structure factors, 16:25111 (R:XA) 

Physical processes responsible tor ENSO events, 16:24630 (R;XA) 

Prediction of meteorological parameters - 3: Rainfall and 
droughts. 16:24383 (R:XA) 

Principles of optical fibre communication techniques: Noncoherent 
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Spontaneous parity breaking in 2+1 dimensional QED with a fam- 
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Structure of polyvalent metal halide melts: Progress report, 
16:23657 (R:XA) 

Sun-controlied spatial and time-dependent cycles in the cli- 
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The effect of impurities on the soliton excitations of one- 
dimensional ferromagnetic chains, 16:25105 (R:XA) 

The effect of temperature and the spin excess parameter on nev- 
tron stars structure, 16:24613 (R;XA) 

The effect of ultrasound on arterial blood flow: 1. Steady fully de- 
veloped flow. 16:24523 (R:XA) 

The eftect of ultrasound on arterial blood flow: 2. Oscillatory fully 
developed flow. 16:24524 (R:XA) 

The magnetic top as a model of quantum spin, 16:25250 (R;XA) 

The Mo/Ta (100) interface. 16:25108 (R:XA) 

The role of chirality in the origin of lite, 16:25230 (R;XA) 

The Rosseland mean opacity of interstellar grain, 16:24612 (R;XA) 

The techniques of optical fibre measurements: An overall descrip- 
tion, 16:24318 (R:XA) 
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Three-curves theorems and estimates for solutions of hyperbolic 
and parabolic differential inequalities. 16:25233 (R:XA) 

Ultrathin quantum wells of HgTe in CdTe: Interface states, 
16:25107 (R:XA) 

Uniform ultimate boundedness results for some third order nonlin- 
ear differential equations, 16:25236 (R;XA) 

Weighted norm inequalities of Opial and Hardy type for higher- 
order derivatives, 16:25251 (R;XA) 

XXZ model with the Beraha q values, 16:25232 (R;XA) 
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Critical component long lead effort, 16:23266 (RA;US) 
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Inverter technology, 16:23261 (RA:US) 
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Reformer technology, 16:23260 (RA:US) 
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Subscale cell technology, 16:23262 (RA:US) 
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Water treatment technology, 16:23268 (RA:US) 
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Calibration of sensors and role of SIT (Italy), 16:24182 (R;IT) 
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A new type of hybrid distribution and applications, 16:25081 (R:JP) 

Application of radiation to agro-resources, 16:22852 (RA:JP) 

Basic design for the RF system of the synchrotron in the large 
synchrotron radiation facility (SPring-8), 16:23869 (R:JP:In 
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BASIC program to compute uranium density and void volume frac- 
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BATAN's experiences on radiation curing. 16:22851 (RA:JP) 
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Control of the plasma configuration in ITER, 16:25366 (R:JP) 
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(RA;JP) 
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SB-HL-04. 16:23128 (R:JP) 

Design and fabrication of the magnets for the synchrotron in the 
large synchrotron radiation facility. 16:24176 (R:JP:In Japanese) 

Design study on a very long life light water power reactor core, 
16:23018 (R:JP;in Japanese) 

Electron beam processing of rubbers. 16:22850 (RA:JP) 

Electron beam sterilization of medical products, 16:24549 (RA:JP) 

Evaluation of OPPS model for pliant operator's task simulation with 
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Evaluation report on SCTF Core-ll test S2-19: Quantitative evalu- 
ation of relation between degree of heat transfer enhancement 
due to radial power distribution and amount of increase of upward 
liquid flow rate during reflood in PWR-LOCA, 16:23127 (R:JP) 

Implementation of reactor safety analysis code RELAP5/MOD3 
and its vectorization on supercomputer FACOM VP2600, 
16:23129 (R:JP) 

Investigation on Halden LWR ramp test by means of FEMAXI-III 
code (PWR version), 16:23126 (R;JP:In Japanese) 

ITER Neutral Beam Injection System: Japanese design proposal, 
16:25422 (R:JP) 

Japanese contributions to ITER shielding neutronics design, 
16:25421 (R:JP 

Measurement of thermal conductivity of uranium silicide - alu- 
minum dispersion fuel. 16:23103 (R:JP:in Japanese) 

New kinetic theory for non-equilibrium dense gases, 16:25267 
(R:JP) 

New trends in industrial application of electron beam machine, 
16:22845 (RA:JP) 

Numerical simulation of biped locomotion robot. 16:25489 (R;JP:In 
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Potential applications of electron beam machine in Malaysia, 
16:22846 (RA;JP) 

Preparation and certification of certified reference materials 
JAERI-Z21, Z22 and Z23 tor analysis of zirconium and its alloys, 
16:23390 (R:JP:In Japanese) 

Present status of HTTR research and development, 1990, 
16:23085 (|:JP:in Japanese) 

Prospect of commercialization of food irradiation in Indonesia, 
16:24551 (RA:JP) 

Recent advances in high energy electron beam machine, 
16:22848 (RA;JP) 
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Review of the research and application of KERMA factor and DPA 
cross section, 16:24913 (R:JP;In Japanese) 
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applied to an x-ray absorption spectrometer, 16:24307 (R:US) 
Evolution of damage surfaces and the plastic potential in a lime- 

stone. 16:23816 (R:US) 
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phase separation, 16:23514 (R:US) 
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p-bar p collider physics, 16:24910 (IA:BR) 

Parafermionic conformal field theory, 16:24869 (IA:BR) 
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ment, 16:25116 (I:BR:In Portuguese) 
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Summary of emittance control in the SLC linac. 16:23969 (R:US) 

Survey of beam instrumentation used in SLC, 16:24129 (R;US) 
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International development within the spent nuclear fuel cycle, 
16:22639 (R;SE;in Swedish) 

Observations of the Chernobyl fallout in Tvaeren bay, baltic 
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Cooldown stresses on the coldmass of SSC dipole magnets, 
16:24159 (R:US) 

Debunching and capture in the LEB for the SSC: Revision, 
16:24145 (R:US) 

Design characteristics of the linac-LEB transfer line for the SSC, 
16:24162 (R:US) 

Divergent quench velocity expression and 4-cm SSC R&D dipole 
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Planning and development of underground facilities for the SSC. 
16:23898 (R:US) 
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ABANDONED SITES 
Engineering evaluation/cost analysis for decontamination at the 
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tamination of properties in the vicinity of the Hazelwood 
Interim Storage Site, Hazelwood, Missouri — environment as- 
sessment, 16:22770 (R;US) 
ABIOGENIC GAS 
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See RADIATION ACCIDENTS 
ACCIDENTS 

See also RADIATION ACCIDENTS 

REACTOR ACCIDENTS 

Assessing the risk of transporting hazardous materals by air- 
craft: A case study, 16:24581 (R;US) 

Procedural and submittal guidance for the individual plant exam- 
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ACCUMULATION (RADIOECOLOGICAL) 

See RADIOECOLOGICAL CONCENTRATION 
ACES 

See QUARKS 
ACETATES 

Serial biological conversion of coal to liquid fuels: Final report, 
16:22465 (R;US) 
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NOBELIUM 
PLUTONIUM 
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Superacid actinide chemistry: reaction chemistry of some actinide 
metals. oxides. and fluorides in HF’SbFs. 16:23768 (IA:SU) 
The growth and trends of the analytical chemistry of actinide el- 
ements as reflected in the statistical evaluation of its subject 
literature. 16:23604 (IA:SU) 
The latest achievements in analytical chemistry of actinides. 
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ACTINIUM 221 
Cross sections and alpha decay properties of the Ac, Th and Pa 
isotopes produced in the 2°5T| + 2*Ne reaction, 16:24960 
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Upgrading of coal char from mild gasification, 16:22459 (RA:US) 
ACTIVATION ANALYSIS 
See also PHOTON ACTIVATION ANALYSIS 
A project of the laboratory of activation analysis on the basis of 
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ADIABATIC COMPRESSION HEATING 
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ADMINISTRATIVE PROCEDURES 
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Containment venting sliding pressure venting process for PWR 
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and BWR plants. 16:23147 (RA:US) 
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High efficiency steel filters for nuclear air cleaning, 16:22809 
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Impacts of the filter clogging on the behavior of a ventilation net- 
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Options of desiccant cooling and dehumidification technology, 
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Efficiency and mass loading characteristics of a typical HEPA fil- 
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High efficiency steel filters for nuclear air cleaning, 16:22809 
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Impacts of the filter clogging on the behavior of a ventilation net- 
work in the event of fire, 16:22810 (RA;US) 
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Pool fires in a large scale ventilation system, 16:22812 (RA;US) 
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16:24362 (R;US) 
TREE: A model of the effects of acid precipitation and air pollu- 
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Continuous air monitor for alpha-emitting aerosol particles, 
16:22813 (RA;US) 

Nicotine in environmental tobacco smoke (ETS): Comparison of 
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(R;US) 
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Johnston Island air quality monitoring systems user's guide: 
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16:24400 (R;US) 
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See PARTICULATES 

AIRBORNE PARTICULATES 
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AIRCRAFT 
Flutter consideration of a crash-test aircraft: A review article on 
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AIRCRAFT ACCIDENTS 
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ALARM DOSEMETERS 
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ALARM SYSTEMS 
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Issues and approaches for using equipment reliability alert lev- 
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Nuclear power plant alarm systems: 
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processing, 16:23052 (RA;Fl) 
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[Mutagenic effect of tritium on DNA _ of Drosophila 
melanogaster]: Progress report, 16:24557 (R;US) 
ALCOHOLS 
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Heterogeneous catalytic conversion of syn-gas to fuel alcohols, 
16:22870 (RA;US) 

Influence of complexing on photo- and radiation-induced transfor- 
mations of bifunctional ligands, 16:23703 (IA;SU;in Russian) 

Oxygenates - A fuel scientist’s view, 16:23334 (RA;US) 
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The algebra of Killing vectors in five-dimensional space, 

16:25257 (R;SU) 
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Hamiltonian reduction of Wess-Zumino-Witten theory from the 

point of view of bosonization, 16:24871 (R;SU) 
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ral materials, 16:23717 (IA;SU;in Russian) 
ALGORITHMS 
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RUBIDIUM COMPOUNDS 
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Coordination chemistry of actinides in molten salts, 16:23723 
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Different-ligand boron 
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Determination of non-metallic impurities in solid and liquid 
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Problems and issues, 
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HEXADECANE 
METHANE 
PENTANE 
PROPANE 
Activation of carbon-hydrogen bonds in alkanes and other or- 
ganic molecules using organotransition metal complexes, 
16:23687 (R;US) 
ALKYL RADICALS 
See also METHYL RADICALS 
VINYL RADICALS 
[Combustion research program: Flame studies, laser diagnos- 
tics, and chemical kinetics]: Progress report, 16:23776 (R;US) 
ALKYLATED AROMATICS 
See also STYRENE 
Role of solid-state interactions in the acid-catalyzed thermolysis 
of surface-attached diphenylalkanes, 16:22428 (R;US) 
ALKYLATES 
See ALCOHOLS 
ALLOY 800 
See INCOLOY 800 
ALLOY 800H 
See INCOLOY 800H 
ALLOY-1915 : 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-5S0KH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-NISOCR22FE18MO9 
Creep curve formularization at 950degC for Hastelloy XR, 
16:23389 (R;JP;in Japanese) 
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Grain size refinement of inconel 718 thermomechanical pro- 
cessing, 16:23380 (1;BR;in Portuguese) 
Microstructural morphology of an as cast nickel super alloy, 
16:23382 (1;BR;in Portuguese) 
ALLOY-ZR98SN-4 
See also ZIRCALOY 4 
A study on KMRR utilization for fuel development, 16:23090 
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Irradiation creep and growth of zircaloy-4 tubes, 16:23347 (R;FR) 
Water effect on zircaloy 4 corrosion in methanol medium, 
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ALLOYS 
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COPPER ALLOYS 
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TRANSITION ELEMENT ALLOYS 
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TUNGSTEN ALLOYS 
ZIRCONIUM ALLOYS 
Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, December 1—February 28, 1991, 16:22572 (R;US) 
Growth kinetics for thin equilibrium crack with gas inside, 
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Heat resistant materials and their feasibility issues for a space 
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ALPHA DETECTION 
Long-range alpha detectors, 16:24299 (R;US) 
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Influence of fast waves on the collective scattering of mi- 
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Monitoring background alpha radiation, 16:24230 (IA;HU) 
Search for diffusion of counter-passing MeV ions in the TFTR 
tokamak, 16:25383 (R;US) 


ALPHA REACTIONS 

Cross sections for the production of ''C in C targets by 3.65 
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of secondary hadron radiation fields from targets irradiated by 
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Complex concentrate pretreatment FY 1986 progress report: 
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Initial studies of pretreatment methods for neutralized cladding 
removal waste (NCRW) sludge, 16:22741 (R;US) 
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waste retrieval, 16:22686 (R;US) 

TRUPACT-II Container Maintenance Program Plan: Revision 2, 
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Treatment of solid waste highly contaminated by alpha emitters. 
Recent developments of leaching process with continuous 
electrolyte regeneration, 16:22666 (R;FR) 

Treatment of solid waste highly contaminated by alpha emitters: 
recent developments of leaching process with continuous 
electrolyte regeneration, 16:22668 (R;FR) 


ALUMINIA 
See ALUMINIUM OXIDES 


ALUMINIUM 
Ablation of material by front surface spallation, 16:25177 (R;US) 
Angular distributions of sputtered particles from lithium- 
implanted aluminium and copper crystals, 16:25175 (R;DK) 
Assessment of the propensity for spark generation during normal 
operation of the H1571 tilted spring stand, 16:23425 (R;US) 
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Cross-flow, filter-sorbent catalysts for particulate, SO2 and NO, 
control: Technical progress report: Fifth quarterly, 16:22539 
(R;US) 

DC CICC retrofit magnet preliminary design, protection analysis 
and software development: Quarterly progress report, 
16:23249 (R;US) 

Desorption of Al, Au, and Ag using surface plasmon excitation, 
16:23355 (R:US) 

EXAFS study of sputtered Co/Al multilayers by electron detec- 
tion: Structural difference due to deposition condition, 
16:23346 (R;US) 

Initial experiments for remote sensing of temperature in shaped 
charge jets and explosively formed projectiles, 16:23811 
(R;US) 

Non-steady wave profiles and the fourth-power law, 16:23420 
(R;US) 

ORNL-2(A): Environmental effects on iron aluminides, 16:22430 
(R;US) 

Postshock spectral radiance measurements in nickel and 
nickeValuminum powders, 16:23817 (R;US) 

Quantum mechanical effects on the shock Hugoniot, 16:23404 
(R;US) 

Single-scatter Monte Carlo compared to condensed history re- 
sults for low energy electrons, 16:25066 (R;US) 

Whipple bumper shield tests at over 10 km/s, 16:23419 (R;US) 


ALUMINIUM 27 
Framework ordering in aluminophosphate molecular sieves 
studied by 2” Al double rotation NMR, 16:23550 (R;US) 


ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

Alloy development of Fe3Al for improved creep rupture proper- 
ties, 16:23357 (R;US) 

Biofouling and corrosion fouling of plain and enhanced atu- 
minum surfaces, 16:22887 (R;US) 

Corrosion performance of iron aluminide (FeAl) in coal conver- 
sion process environments, 16:22429 (R;US) 

Corrosion performance of oxide-dispersion strengthened Fe—Cr— 
Ni-Al alloys in coal conversion atmospheres, 16:22410 (R;US) 

Fracture behavior of FesAl alloy FA-129, 16:22431 (R;US) 

Launch capabilities to over 10 km/s, 16:23418 (R;US) 

New reagents for coal desulfurization: Technical report, 
September 1, 1990—February 28, 1991, 16:22488 (R;US) 

ORNL-2(A): Environmental effects on iron aluminides, 16:22430 
(R:US) 

OTEC biofouling and corrosion study at the Natural Energy Lab- 
oratory of Hawaii, 1983-1987, 16:22888 (R;US) 

Preparation and fabrication of iron aluminides, 16:23358 (R;US) 

Processing and fabrication of Fe3zAl-based alloys, 16:23354 
(R;US) 

Stress corrosion cracking of candidate waste container materi- 
als, 16:22657 (R;US) 

Weldability of iron aluminides, 16:23356 (R;US) 


ALUMINIUM BASE ALLOYS 
Synthesis of metastable aluminum-based intermetallics by me- 
chanical alloying, 16:23398 (R;US) 
ALUMINIUM NITRIDES 
Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics, 16:23478 (RA;US) 
Fabrication of SiC-AIN composites, 16:23474 (RA;US) 


ALUMINIUM OXIDES 

Advanced coating technology, 16:23477 (RA;US) 

Ceramic fabrication R&D: Quarterly technical progress report, 
July 1, 1990-September 30, 1990, 16:23451 (R;US) 

Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics, 16:23478 (RA;US) 

Dispersion-toughened oxide composites, 16:23475 (RA;US) 

Fabrication of SiC-AIN composites, 16:23474 (RA;US) 

Fracture behavior of toughened ceramics, 16:23491 (RA;US) 

Mechanism of hydrodenitrogenation (Part 5) x-ray diffraction of 
molybdenum catalysts: Fifth quarter report, October 1-— 
December 31, 1990, 16:22477 (R;US) 

Shock-induced optical emission in AloO3z at 200 GPa: Implica- 
tions for shock temperature measurements in metals, 
16:23516 (R;US) 





ALUMINIUM PHOSPHATES 
Framework ordering in aluminophosphate molecular sieves 
studied by 2” Al double rotation NMR, 16:23550 (R;US) 
Low expansion ceramics for diesel engine applications (VPI) 
16:23476 (RA;US) 
ALUMINIUM SILICATES 
Low expansion ceramics for diesel engine applications (VPI), 
16:23476 (RA;US) 
ALUMINUM 
See ALUMINIUM 


ALVEOLI (PULMONARY) 
See LUNGS 


AMERICIUM 
Determination of thorium, uranium, plutonium and americium in 
environmental objects, man's body and biological materials, 
16:23624 (IA;SU) 
Mottn salt extraction salt cleanup, 16:22640 (R;US) 
Photoluminescence of crystallophosphors for the determination 
of uranium, neptunium, plutonium and americium, 16:23606 
(IA;SU) 
AMERICIUM 241 
Artificial resuspension studies: Chapter 3, 16:24407 (RA;AU) 
Basic research for assessment of geologic nuclear waste repos- 
itories: What solubility and speciation studies of transuranium 
elements can tell us, 16:22726 (R;US) 
Characterisation of contaminaiton in Maralinga and Emu soils: 
Chapter 4, 16:24408 (RA;AU) 
Identification of colloids in nuclear waste glass reactions, 
16:22659 (R;US) 
Rapid monitoring for transuranic contaminants during buried 
waste retrieval, 16:22686 (R;US) 
Standardization of Am-241 sources using plastic scintillator, 
16:25079 (1;BR;In Portuguese) 
AMERICIUM ALLOYS 
Palladium alloys with americium and curium, 16:23411 (R;SU;In 
Russian) 
AMERICIUM CHLORIDES 
The formation of mixed condensed clusters of the M2Cls type by 
actinides and lanthanides, 16:23721 (IA;SU) 
AMERICIUM COMPLEXES 
Investigations on aqueous chemistry of mendelevium and other 
transplutonium elements, 16:23763 (IA;SU) 
Photoluminescence of americium (3) in aqueous and organic 
solutions, 16:23769 (IA;SU) 
AMERICIUM COMPOUNDS 
See also AMERICIUM CHLORIDES 
AMERICIUM HYDROXIDES 
AMERICIUM NITRATES 
Some compounds of penta-, hexavalent actinides with anions of 
XO, type, where X=S, Cr, Se, Mo, W, 16:23732 (IA;SU) 
AMERICIUM HYDROXIDES 
New results of the study of physico-chemical properties of some 
slightly soluble compounds of actinoids, 16:23754 (IA;SU) 
AMERICIUM ISOTOPES 
See also AMERICIUM 241 
X-ray intensity for M-, L-series of actinides, 16:23722 (IA;SU) 
AMERICIUM NITRATES 
Therma! decomposition of transplutonium elements oxalates, 
16:23759 (IA;SU) 
AMINES 
See also AET 
ANILINE 
MEA 
RHODAMINES 
A semi-empirical study of CISIHZNHCH2CH2NH2: INDO and 
NDDO geometries and relative energies: Progress report, 
January 1990—December 1990, 16:23656 (R;US) 
Influence of complexing on photo- and radiation-induced transfor- 
mations of bifunctional ligands, 16:23703 (IA;SU;In Russian) 
Semi-empirical calculations on model systems for organosilyl- 
diamine preceramic polymers: Progress report, January 
1990—December 1990, 16:23655 (R;US) 


ANILINE 


AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 

AMINO SUGARS 

See AMINES 
AMINOBENZENE 

See ANILINE 
AMINOETHANETHIOL 

See MEA 
AMINOETHYLISOTHIURONIUM BROMIDE 

See AET 
AMINOETHYLTHIOPSEUDOUREA 

See AET 
AMINOGLYCIDES 

See AMINES 
AMMONIA 

Effect of ionizing radiation on the waste package environment: 
Revision 1 (Yucca Mountain Project), 16:22758 (R:US) 

Plant growth is influenced by glutamine synthetase-catalyzed ni- 
trogen metabolism, 16:22859 (R;US) 

Thermodynamic and kinetic aspects of surface acidity: Progress 
report, 16:23446 (R:US) 

[Combustion research program: Flame studies, laser diagnos- 
tics, and chemical kinetics]: Progress report, 16:23776 (R;US) 

AMMONIUM URANYL CARBONATES 

See AUC 

AMNION CELLS 
See EMBRYCNIC CELLS 
AMORPHOUS STATE 

Radiation-induced amorphization of intermetallic compounds: A 
molecular-dynamics study of CuTi and CugTis, 16:25089 
(R:US) 

AMYLUM 
See STARCH 
ANADROMOUS FISHES 

See also SALMON 

Environmental characterization to assess potential impacts of 
thermal discharge to the Columbia River, 16:24465 (RA;US) 

Rock Island Dam smolt monitoring: Final reports for 1988, 
1989, and 1990, 16:22878 (R;US) 

ANAEROBIC DIGESTION 

Anaerobic digester stimulation, 16:23326 (RA;Fl) 
ANALOG RESONANCES 

See RESONANCE 
ANALOG-TO-DIGITAL CONVERTERS 

Muttipulse system for (n--y) separation based on a fast ADC, 

16:24236 (R:SU;In Russian) 
ANALYSIS (ACTIVATION) 

See ACTIVATION ANALYSIS 
ANALYTICAL SOLUTION 

Using HSYS in the analysis of Human-System interactions: Ex- 

amples from the offshore petroleum industry, 16:22595 (R;US) 
ANGIOGRAPHY 
See BLOOD VESSELS 
ANGRA-1 REACTOR 

A computerized system for analysis and treatment of redundant 
measurements, 16:23061 (RA;Fl) 

Distribution of the sea surface temperature in the area of the 
Angra dos Reis Power Plant: final report for missions 1,2 and 
3, 16:23067 (R;BR) 

First fuel re-load of Angra-1 reactor - Inspection and hearing 
plan, 16:22941 (R;BR;in Portuguese) 

Licensing of the first reload of Angra-1 reactor, 16:22991 
(R;BR;In Portuguese) 

Real-time variables dictionary (RTVD), and expert system for 
development of real-time applications in nuclear power plants, 
16:22966 (RA;Fl) 

ANHARMONIC OSCILLATORS 

Anharmonic oscillator in the new perturbative picture, 16:25276 

(R;SU) 
ANILINE 

Molecular understanding of mutagenicity using potential energy 
methods: Progress report, September 1, 1990—May 31, 1991, 
16:24483 (R;US) 
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ANIMAL BREEDING 


ANIMAL BREEDING 
Animal Production and Health Newsletter. No. 13. 16:24547 (|:XA) 
ANIMAL CELLS 
See also CHO CELLS 
EMBRYONIC CELLS 
SOMATIC CELLS 
THYROID CELLS 

Chromosomal changes in cultured human epithelial cells trans- 
formed by low- and high-LET radiation. 16:24577 (R:US) 

Comparative mutagenesis of human cells in vivo and in vitro. 
16:24491 (R:US) 

ANL 

Chemical Technology Division annual technical report. 1990. 
16:23691 (R:US) 

Development of a Waste Minimization Plan at Argonne National 
Laboratory. 16:22781 (R:US) 

Radon in air intercalibrations: Summary of the Argonne National 
Laboratory and Environmental Measurements Laboratory 
studies, 16:24183 (R:US) 

ANNULAR FUEL ELEMENTS 

Determination of nonstationary temperatures in high-stressed el- 

ements with pulsed heat sources, 16:23026 (R:SU:In Russian) 
ANODES 
Polypyrrole and the problems of a polymer-polymer battery: Lit- 
erature review, 16:23177 (R:CH) 
ANTARCTIC OCEAN 
See SEAS 
ANTARCTIC REGIONS 

See also ANTARCTICA 

Polar Research Board annual report 1988 and future plans. 
16:24412 (R:US) 

ANTARCTICA 

Health and safety plan for the preliminary site investigation for 
McMurdo Station. Ross Isiand. Antarctica. 16:24599 (R:US) 

Quality assurance project plan for the preliminary site investiga- 
tion for McMurdo Station, Ross Island, Antarctica, 16:24404 
(R;US) 

Work plan for the preliminary site investigation for McMurdo Sta- 
tion, Ross Island, Antarctica. 16:24403 (R:US) 

ANTENNAS 

Borehole Radar Evaluation Program: Antenna designs for opti- 
mal directionality, 16:22588 (R:US) 

ICRF edge modeling: Final performance report. 16:25330 (R;US) 

Performance of a polarization isolation enhancement method in 
the presence of errors, 16:24334 (R;US) 

ANTIBIOTICS 

Establishment of pharmacokinetics parameters through com- 
partmental analysis of gentamicin sulphate labelled with 
sup(99m)Tc, 16:24572 (R;BR) 

ANTIMONY 

Development of a radiochemical separation method for deter- 
mining of toxic elements mercury. arsenic, antimony and 
selenium in biological matrices, 16:23584 (|;BR:in Portuguese) 

ANTIMONY COMPOUNDS 
Doping and pressure study of U,Sb,Pt3, 16:23401 (R;US) 
ANTINEUTRINO-ELECTRON INTERACTIONS 
Superstring Z’-boson in target experiments, 16:24782 (R;SU;In 
Russian) 
ANTIPARTICLES 
Antiparticles, 16:25268 (R:SU) 
ANTIPROTON REACTIONS 

Inclusive cross sections of cumulative proton production in 
x—(K—, p-bar)A interactions at 40 GeV/c, 16:24692 (R;SU;In 
Russian) 

Procedure of experimental result processing on measurements 
of cumulative protons cross sections, 16:24691 (R;SU;In Rus- 
sian) 

ANTIPROTONS 

Antiproton energy loss of dependence on impact parameter, 
16:25128 (IA;SU;In Russian) 

Study on fast protons and antiprotons yields in 7~Be interac- 
tions at 40 GeV/c with cumulative particle production, 
16:24935 (R;SU;in Russian) 
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APERTURES 
General implementation of thin-slot algorithms into the finite- 
difference time-domain code, TSAR. based on a slot data file, 
16:25307 (R:US) 
AQUIFERS 
Evaluations of the effects of the Columbia River on the uncon- 
fined aquifer beneath the 100-N Area, 16:22776 (R;US) 
Hydrogeologic investigation and establishment of a permanent 
multi-observational well network in Aiken, Allendale, and 
Barnwell Counties South Carolina—Phase 4: Open-File Re- 
port No. 39. 16:24448 (R:US) 
ARABIDOPSIS 
Environmental stress-mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants: 
Progress report. August 1989—June 1991, 16:24479 (R;:US) 
ARCHAEOLOGICAL SITES 
Data recovery at prehistoric localities at U19af. Pahute Mesa, 
Nye County. Nevada: Technical report No. 3, 16:24353 (R:US) 
ARCTIC REGIONS 
Polar Research Board annual report 1988 and future plans, 
16:24412 (R:US) 
Stream ecology in an Alaskan tundra watershed: Final report, 
16:24446 (R:US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGON 
lon activation in a quadrupole ion trap, 16:23569 (R:US) 
Recent (e,2e) studies: laser excited atoms, autoionization, 
Auger processes. and thin films, 16:24645 (R:AU) 
ARGON 40 REACTIONS 
Investigation of effect of nuclei shell structure on mass distribution 
of multinucleon transfer reaction products, 16:25003 (R;SU) 
ARGON 40 TARGET 
Further development of a quark-gluon string model for describ- 
ing high-energy collisions with a nuclear target, 16:25022 
(R;SU;in Russian) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ALKYLATED AROMATICS 
ANILINE 
BENZENE 
PHENOLS 
TETRALIN 
Molecular dynamics studies of aromatic hydrocarbon liquids: Fi- 
nal report, September 1986—February 1990, 16:25097 (R;US) 
Transition metal activation and functionalization of carbon- 
hydrogen bonds: Progress report, December 1, 
1989—-November 30, 1991, 16:23653 (R;US) 
ARRAY PROCESSORS 
A muktilingual parallelization of the icosahedral-hexagonal grid 
system for integration on the sphere, 16:25467 (R;US) 
Activities and operations of Argonne’s Advanced Computing 
Research Facility: February 1990 through April 1991, 
16:25465 (R;US) 
Communication paradigms for message-based multicomputer 
systems, 16:25475 (R;US) 
Network based concurrent computing on the PVM system, 
16:25504 (R;US) 
The 1991 MPCI yearly report: The attack of the killer micros, 
16:25518 (R;US) 
The PCP/PFP programming models on the BBN TC2000, 
16:25520 (R;US) 
ARSENIC 
Development of a radiochemical separation method for deter- 
mining of toxic elements mercury, arsenic, antimony and 
selenium in biological matrices, 16:23584 (1;BR;In Portuguese) 
The Installation Restoration Program toxicology guide: Volume 
5, 16:24596 (R;US) 





ARTIFICIAL INTELLIGENCE 

An intelligent tool for the training of nuclear plant operators, 

16:23059 (RA;Fl) 
ASCITES TUMOR CELLS 

In vitro study on the effects of irradiation on synchronized tu- 

mour cells, 16:24570 (1;DE;in German) 
ASDEX TOKAMAK 

Investigation of fusion proton and triton emission in ASDEX, 
16:24929 (R;DE;In German) 

Investigation of the impurity transport in the ASDEX tokamak by 
spectroscopical methods, 16:25351 (R;DE;in German) 

Measurement of the radial electric field in the ASDEX tokamak, 
16:25356 (R;DE) 

Measurements of poloidal and toroidal energy deposition asym- 
metries in the ASDEX divertors, 16:25355 (R;DE) 

Observation with the low energy neutral analyser (LENA) on 
ASDExX. Pt. 1. Ohmic discharges, 16:25354 (R;DE) 

Radiometric measurements in the spectral range of far ultravio- 
let radiation for diagnostics of fusion and electron cyclotron 
resonance plasmas, 16:25357 (R;DE;In German) 

ASHES 

See also FLY ASH 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 3, January 1, 1990—March 30, 1990, 
16:22917 (R;US) 

Gasification Ash and Slag, 16:22434 (RA;US) 

ASPHALTENES 

Fundamental reaction pathways during coprocessing: Fourth 
quarterly and annual technical progress report and milestone 
schedule and status report, 16:22469 (R;US) 

Fundamental reaction pathways during coprocessing: Seventh 
quarterly status and milestone report, 16:22471 (R;US) 

ASSE SALT MINE 

Earth subsidences in the Asse salt mine, 16:22706 (R;DE;In 
German) 

The HAW project test disposal of high-level waste in the Asse 
sal mine international test-pian for irradiation experiments, 
16:22703 (R;FR) 

ATF TORSATRON 

Power and particle balance studies using an instrumented lim- 

iter system on ATF, 16:25375 (R;US) 
ATMOSPHERIC EXPLOSIONS 

Recent magnetic debris containment calculations, 16:24357 
(R;US) 

ATMOSPHERIC PRECIPITATIONS 

See also RAIN 

SNOW 

Operation of a MAP3S/PCN station: Final report, December 1, 
1984—November 30, 1990, 16:24371 (R;US) 

Work plan for the preliminary site investigation for McMurdo Sta- 
tion, Ross Island, Antarctica, 16:24403 (R;US) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC CLOUDS 

See RADIOACTIVE CLOUDS 
ATOMIC DISPLACEMENTS 

Review of the research and application of KERMA factor and 

DPA cross section, 16:24913 (R;JP;in Japanese) 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 

Sixth meeting of the IFCR Subcommittee on Atomic and Molec- 
ular Data for Fusion, IAEA Headquarters, Vienna 27-28 
September 1990: Summary report, 16:24651 (R;XA) 

ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 

See also MUONIC ATOMS 

Excitation and alignment of atoms by fast neutrons, 16:24654 
(IA;SU;In Russian) 

Optical analogs of model atoms in fields, 16:25302 (R;US) 


B MESONS 


Program complex for problems of atomic physics. Part 3: Calcu- 

lation of correlation corrections, 16:24655 (R;SU;in Russian) 
ATR REACTOR 

ATR Technical Specification Upgrade Program, 16:23077 (R:US) 

Diagnosis method utilizing neural networks, 16:23053 (RA;Fl) 

Section 3 stress analyses of nonstandard piping components, 
16:23078 (R;US) 

ATRC REACTOR 

Advanced Test Reactor Critical Facility safety analysis report 

five year currency review: Revision 1, 16:23115 (R;US) 
ATTICS 
Analysis of annual thermal and moisture performance of radiant 
barrier systems, 16:23290 (R;US) 
ATTITUDES OF THE PUBLIC 
See PUBLIC OPINION 
AUC 

Parameter study of cold fluidization for uranium dioxide, 
16:22621 (1;BR;In Portuguese) 

Study of solubility and precipitation of tetraammonium urany! tri- 
carbonate in the presence of EDTA, 16:23733 (IA;SU) 

AUDITS 

See also COMPLIANCE AUDITS 

Managing the audit function: 
16:25461 (R:US) 

AURORAE 
Double layers are not particle accelerators, 16:24638 (R;GB) 
AUSTENITIC STEELS 
See also STEEL-CR19NI10 
STEEL-CR19NI10-L 

Behaviour study os stainless austenitic steels by neutron irradia- 
tion, 16:23385 (1;BR;in Portuguese) 

Deformation and thermal fatigue in high temperature austenitic 
alloys: Final report, January 1990—December 31, 1990, 
16:23414 (R;US) 

Investigation of austenitic alloys for advanced heat recovery and 
hot-gas cleanup systems, 16:23359 (R;US) 

Results of 500-hour superheater/intermediate temperature 
airheater tube corrosion tests in the MHD coal fired flow facil- 
ity, 16:23248 (R;US) 

Transmission electron microscopy studies of radiation damages 
in austenitic stainless steel 12Kh18N9T bombarded by Ar and 
Ne ions, 16:23391 (R;SU;In Russian) 

AUTOIONIZATION 

Field-induced narrowing of auto-ionization atomic states as a 

way of creating inverse population, 16:24649 (R;XA) 
AUTOMATION 

Workshop on automation and robotics: Proceedings, 16:23781 

(R;US) 
AUTORADIOGRAPHY 

Development and application of JINR position sensitive detec- 

tors for biology and medicine, 16:24239 (R;SU;In Russian) 
AUXILIARY WATER SYSTEMS 

Regulatory analysis for the resolution of Generic Issue 130: Es- 
sential service water system failures at multi-unit sites, 
16:23139 (R;US) 


Defining cusiomer needs, 


B CODES 

Modelling the bending/bowing of composite beams such as nu- 
clear fuel: The BOW code, 16:23022 (R;CA) 

Program for numerical simulation of non-axially symmetrical 
electron beam transport in long channels, 16:24066 (R;SU;iIn 
Russian) 

B MESONS 

B physics with an asymmetric collider at KEK, 16:24717 (RA;JP) 

Exclusive rare B decays in the heavy quark limit, 16:24727 (R;DE) 

Experiment for the measurement of CP-violation in B decays, 
16:24699 (R;SU) 

Feasibility study for an asymmetric B-factory at KEK, 16:23873 
(R;JP;in Japanese) 

Parasitic crossing at an asymmetric B factory, APIARY, 
16:23962 (R;US) 
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BACKGROUND RADIATION 


BACKGROUND RADIATION 
Monitoring background alpha radiation, 16:24230 (IA;HU) 


BACKSCATTERING 
A dihedral corner reflector model for full polarization calibration 
of RCS measurements, 16:24333 (R;US) 


BACON 
See MEAT 


BACTERIA 
See also ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
Carbon-14 urea utilization in diagnosis of the presence Campy- 
lobacter pylori in stomach, 16:24498 (R:BR;In Portuguese) 


BALTIC SEA 
Observations of the Chernobyl fallout in Tvaeren bay, baltic 
proper, 16:24470 (R;SE) 
BANKS 
See COMMERCIAL BUILDINGS 


BARC 

Development of scintillation and luminescent detectors at 
BARC, 16:23518 (R;IN) 

Fuel Chemistry Division: progress report for 1987, 16:22620 
(R;IN) 

Radiochemistry Division annual progress report 1989, 16:23708 
(R;IN) 

Spectroscopy Division: progress report for January 1989- 
December 1989, 16:24640 (R;IN) 


BARIUM COMPOUNDS 
See also BARIUM OXIDES 
Neutron diffraction studies on Sr,Ba,_,Nb20O, monocrystals, 
16:25171 (R:SU;In Russian) 
Neutron scattering studies of spin correlations in metallic 
YBaoCuz3QO¢,., 16:23441 (R:US) 
The low field eletrodynamics of HTSC, 16:25225 (R;SU;In Rus- 
sian) 
The superconducting flux flow transistor: Models and applica- 
tions, 16:23849 (R;US) 
BARIUM OXIDES 
Annealing and structure studies on TI-2223 and TI-1223 crys- 
tals, 16:23513 (R;US) 
Large bipolarons and superconductivity, 16:25226 (R:US) 
Photoemission and electronic structure studies of YBa.Cu3,O,, 
16:25190 (R;US) 
Photoemission measurement of Fermi surface, band dispersion 
and quasiparticle lifetime in YBaoCuz3O¢ 9, 16:23439 (R:US) 
Real time neutron diffraction analysis at the pulsed IBR-2 reac- 
tor, 16:25167 (R;SU;in Russian) 

Spectroscopic and ion probe characterization of laser produced 
plasmas used for thin film growth, 16:23443 (R;US) 

Superconducting transport properties and surface microstruc- 
ture for YBa2Cu307_«-based superlattices grown by pulsed 
laser deposition, 16:23444 (R;US) 

Synthesis and superconductivity in Ba;_,KxK,BiO3, 16:23438 
(R:US) 

YBCO superconducting films prepared by DC magnetron sput- 
tering, 16:25220 (R;SU;In Russian) 


BARYON NUMBER 2 RESONANCES 
See DIBARYONS 


BARYON RESONANCES 
See BARYONS 


BARYONIUM 
Search for narrow baryonia with negative and positive 
strangeness, 16:24915 (R;SU;in Russian) 
Search for narrow baryonium with hidden strangeness, 
16:24700 (R;SU) 
BARYONS 
See aiso DIBARYONS 
HYPERONS 
NUCLEONS 
Baryon charge condensate and baryogenesis, 
(R;SU;In Russian) 
Quark-biquark baryon structure: leptonic decay of baryons in 
QCD and in unitary symmetry, 16:24820 (R;SU:In Russian) 


16:24787 
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BASALT 

Characterization of high activity waste glasses and a compari- 

son with simulated and natural glasses, 16:23534 (RA;XA) 
BASEMENTS 

Monitoring and evaluation of foundation insulation retrofits in 
single family detached houses in St. Paul and Minneapolis, 
Minnesota: Final report, 16:23292 (R;US) 

BATTELLE PACIFIC NORTHWEST LABORATORIES 
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Survey of beam instrumentation used in SLC, 16:24129 (R;US) 
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cess for the production of co-products, 16:22457 (RA:US) 

Thermodynamics of the solvent swelling of coal: Technical 
progress report No. 10, December 1, 1990—February 28, 
1991. 16:22504 (R;US) 
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BIOLOGICAL EVOLUTION 
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Northeast regional biomass energy program: Progress report, 
January—March 1991, 16:22865 (R;US) 
Northeast regional biomass energy program: Progress report, 
September—December 1990, 16:22864 (R:US) 
Plant growth is influenced by glutamine synthetase-catalyzed ni- 
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The measurement of the absolute a-branches of neutron- 

deficient 1®°-195Bj nuclei, 16:24956 (R;SU;In Russian) 
BISMUTH 195 

The measurement of the absolute a-branches of neutron- 

deficient 199-195Bi nuclei, 16:24956 (R;SU;In Russian) 
BISMUTH 209 TARGET 
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See BWR TYPE REACTORS 
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See BNL 

BROOKHAVEN RHIC 

Analytic closed orbit analysis for RHIC insertion, 16:23918 (R;US) 

Aperture determination by long term and multiparticle tracking, 
16:23916 (R:US) 

Dynamic aperture effects due to linear coupling, 16:23915 (R;US) 

First turn around strategy for RHIC, 16:23911 (R;US) 

RHIC insertion magnets, 16:24029 (R:US) 

The AGS new fast extraction system for the g-2 experiment and 
RHIC injection, 16:24002 (R:US) 

The transverse damper system for RHIC, 16:23906 (R:US) 

Tune splitting in the presence of linear coupling, 16:23914 (R;US) 

BUBBLES 

Hydrodynamics of the three-phase slurry Fischer-Tropsch bub- 
ble column reactors: Final report, 16:22483 (R;US) 

Numerical and physical modelling of bubbly flow phenomena: 
Progress report, April 1, 1990—March 31, 1991, 16:24671 
(R;US) 

BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDING (CONSTRUCTING) 

See CONSTRUCTION 

BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 

Building Thermal Envelope Systems and Materials (BTESM) 
progress report for DOE Office of Buildings Energy Research: 
Monthly progress report, May 1991, 16:23291 (R:US) 

Joint Industry/Government Research Project: Comparison of 
thermal aging for roof exposures and thin-specimens of 
experimental polyisocyanurate insulation foamed with alterna- 
tive blowing agents, 16:23275 (R;US) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
FEDERAL BUILDINGS 
OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 

Building commission guidelines, 16:23239 (R;US) 

Design experience of base-isolation system applied to a com- 
puter center building, 16:23109 (RA;US) 

Design experience on seismically isolated buildings, 16:23110 
(RA;US) 

Energy analysis 1988/89: Energy consumption in properties 
covered by the VKO system, 16:23289 (1;DK;in Danish) 

Load curves for buildings with different heating systems, 
16:23284 (R;NO;In Norwegian) 

BUNCHING (BEAM) 

See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
BURNER FUEL OIL 

See HEATING OILS 
BURNERS 

Advanced reformer component testing, 16:23259 (RA;US) 

Automation programming using objective oriented method, 
16:22910 (R;IT;In Italian) 

Critical component long lead effort, 16:23266 (RA;US) 

Reformer fabrication and burner installation, 16:23267 (RA;US) 

BURSA OF FABRICIUS 

See BIRDS 





BWR TYPE REACTORS 
See also KUOSHENG-1 REACTOR 
KUOSHENG-2 REACTOR 


Air Cleaning Systems 
Containment venting sliding pressure venting process for PWR 
and BWR plants, 16:23147 (RA;US) 
USNRC regulatory guidance for engineered safety feature air 
cleaning systems, 16:23143 (RA;US) 


Artificial Intelligence 
A nuclear decision support system built with a real-time process 
control Al shell, 16:23060 (RA;Fl) 


Containment Systems 
Containment venting sliding pressure venting process for PWR 
and BWR plants, 16:23147 (RA;US) 


Fuel Pellets 
On international criticality codes for fuel pellets in fissile solution, 
16:22934 (R;FR) 
Inventories 
Analysis of assembly serial number usage in domestic light- 
water reactors, 16:22936 (R;US) 
Meetings 
Boiling Water Reactor Stability, 16:23111 (R;FR) 
Nuclear Poisons 
Analysis of a 2-D benchmark on interactive effects of gadolinium 
poisoned pins in BWRs with Monte Carlo, 16:22933 (R;IN) 


Pumps 
Potential safety-related pump loss: An assessment of industry 
data: NRC Bulletin 88-04, 16:23157 (R;US) 


Reactor Accidents 
The response of BWR Mark Il containments to station blackout 
severe accident sequences, 16:23153 (R;US) 


Reactor Components 
Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, April-September 1989: Volume 
4, No. 2, 16:23413 (R;US) 
Understanding susceptibility of in-core components to irradiation- 
assisted stress corrosion cracking, 16:22932 (R;US) 


Reactor Operation 
Licensee Event Report (LER) compilation, April 1991: Volume 
10, No. 4, 16:22994 (R;US) 


Reactor Safety 

Containment venting sliding pressure venting process for PWR 
and BWR plants, 16:23147 (RA;US) 

Optimization of air ducts for nuclear reactor power generation 
station, 16:23145 (RA;US) 

Status of safety issues at licensed power plants: Volume 3, 
Generic safety issues, 16:23141 (R;US) 

USNRC regulatory guidance for engineered safety feature air 
cleaning systems, 16:23143 (RA;US) 


Reactor Stability 
Boiling Water Reactor Stability, 16:23111 (R;FR) 


Seismic Effects 
UK contribution to CEGB-EPRI-CRIEP! program on seismic iso- 
lation, 16:23108 (RA;US) 


Shock Absorbers 
UK contribution to CEGB-EPRI-CRIEPI| program on seismic iso- 
lation, 16:23108 (RA;US) 


Site Surveys 
Oftsite dose calculation manual guidance: Standard radiological 
effluent controls for boiling water reactors: Generic letter 89- 
01, Supplement No. 1, 16:23069 (R;US) 


Space Hvac Systems 
Optimization of air ducts for nuclear reactor power generation 
station, 16:23145 (RA;US) 
BYELORUSSIAN SSR 


Features of solution of radiochemical problems during Cher- 
nobyl accident response, 16:23125 (IA;SU;in Russian) 


CALCIUM PHOSPHATES 


Cc 


C CODES 

Improved computational schemes for the numerical modeling of 
hydrothermal resources in Wyoming: Final report, 16:22891 
(R:US) 

C-1430 RESONANCES 

See MESONS 
CABBAGE 

See BRASSICA 
CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADMIUM 

The Installation Restoration Program toxicology guide: Volume 
5, 16:24596 (R:US) 

CADMIUM CHLORIDES 

Regularities of phase equilibria in the binary uranium tetrachlo- 

ride systems, 16:23726 (IA;SU) 
CADMIUM COMPLEXES 

Complexing of transition metal ions in solutions of amino acids 
and peptides containing O-, N- and S- donor atoms, 16:23661 
(IA;SU;In Russian) 

Coordination compounds of iife metals with ortho- and para- 
pyridinealdehydeisonicotinoylhydrazone, 16:23668 (IA:SU:In 
Russian) 

Coordination compounds of some biometals with amides of 
aliphatic and pyridinecarboxylic acids, 16:23669 (IA;SU:In 
Russian) 

Features of synthesis of unithiolate complexes of some bivalent 
metals in inert atmosphere, 16:23676 (IA;SU;In Russian) 

CADMIUM TELLURIDES 

Ultrathin quantum wells of HgTe in CdTe: 

16:25107 (R:XA) 
CALCIUM 40 TARGET 

Research in nuclear physics: Progress report, June 1, 1990— 

January 31, 1991, 16:24948 (R;US) 
CALCIUM 48 BEAMS 
Production and acceleration of “®Ca beams with the ECR 
source in the JINR-GANIL experiment, 16:24079 (R;SU) 
CALCIUM COMPOUNDS 
See also CALCIUM HYDROXIDES 
CALCIUM OXIDES 
CALCIUM PHOSPHATES 

Electronic structure of bismuth in high-temperature superconduc- 
tor Bi, ¢Pbp 4Sr2Cap 5Cuz 50,, 16:25183 (R;SU;in Russian) 

The superconducting flux flow transistor: Models and applica- 
tions. 16:23849 (R:US) 

CALCIUM HYDROXIDES 

Process development for production of coal/sorbent aggiomer- 
ates: Technical report, December 1, 1990—February 28, 1991, 
16:22396 (R:US) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Quarterly report No. 11, 
January 1—March 31, 1991, 16:22918 (R;US) 

CALCIUM OXIDES 

Alternative materials for solid oxide fuel celis: Chromite inter- 
connections, 16:23271 (R;US) 

Amorphization in Gd2Ti207 and CaZrTi2O7 irradiated with 3 
meV argon ions, 16:23510 (R;US) 

Annealing and structure studies on TIl-2223 and Tl-1223 crys- 
tals, 16:23513 (R:US) 

Comparative study of the reactions of metal oxides with H2S 
and SOz: Technical progress report, January-March 1991, 
16:22540 (R:US) 

Comparative study of the reactions of the metal oxides with H2S 
and SOz: Technical progress report, September—Decemeber 
1990, 16:22920 (R:US) 

Flux dynamics in a single crystal of BigSr2CaCu2z0,, 16:23437 
(R;US) 

Low temperature flux 
16:23440 (R:US) 

CALCIUM PHOSPHATES 

Low expansion ceramics for diesel engine applications (VPI), 

16:23476 (RA;US) 


Interface states, 


creep in high-T.superconductors, 
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CALCULATIONS (COMPUTER) 


CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIBRATION STANDARDS 
The use of standard reference materials in analytical chemistry 
of uranium and plutonium, 16:23605 (IA;SU) 
CALIFORNIA 
Hydrothermal opportunities and challenges in the basin and 
range, 16:22890 (R;US) 
CALIFORNIUM 
Preparation of rare metallic actinides (*“Cm, *4°Bk, 24°Cf) and 
investigation of their crystalline structure, 16:23758 (IA;SU) 
CALIFORNIUM 249 
The modified method of electrocapillar spraying of thin and thick 
targets from organic solutions of radioactive and nonradioac- 
tive substances, 16:23774 (R;SU;In Russian) 
CALIFORNIUM 252 
Allowance for nuclear and dissipative forces in trajectory calcu- 
lations of ternary fission, 16:25039 (R;SU:In Russian) 
Use of 252Cf for elemental analysis, 16:23615 (IA:SU) 
CALIFORNIUM COMPLEXES 
Investigations on aqueous chemistry of mendelevium and other 
transplutonium elements, 16:23763 (IA;SU) 
Problems of synthesis and separation of volatile actinide 6- 
diketonates, 16:23744 (IA:SU) 
Structural characterization of berkelium and californium ox- 
alates. 16:23760 (IA:SU) 
CALIFORNIUM ISOTOPES 
See also CALIFORNIUM 249 
CALIFORNIUM 252 
X-ray intensity for M-. L-series of actinides, 16:23722 (IA;SU) 
CALIFORNIUM NITRATES 
Thermal decomposition of transplutonium elements oxalates, 
16:23759 (IA;SU) 
CALORIMETERS 
On neutrons in uranium-scintillator calorimeters. One neutron 
Monte Carlo. 16:24193 (R:DE) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALVERT CLIFFS-1 REACTOR 
Data compiled in burnup credit isotopic validation study, 
16:22963 (R:US) 
CAMERAS 
See also GAMMA CAMERAS 
NEUTRON CAMERAS 
Laser range camera calibration, 16:23842 (R:US) 
CANADA 
Energy in Canada: A background paper, 16:23180 (I:CA) 
Occupational radiation exposures in Canada-1984, 16:25071 
(R:CA) 
Occupational radiation exposures in canada-1983, 16:25070 
(R:CA) 
CANADIAN NRU REACTOR 
See NRU REACTOR 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Advanced fuel cycles in CANDU reactors: 
need, 16:22976 (R:CA) 
Axial shuffling fuel-management schemes for 1.2% SEU in 
CANDU, 16:22974 (R;CA) 
CANDU fuel performance in load-following operation, 16:22971 
(R:CA) 
Detecting. locating and identifying failed fuel in Canadian power 
reactors, 16:23031 (R;CA) 
Expert systems use in present and future CANDU nuclear 
power supply systems, 16:22975 (R:CA) 
Proceedings of the Canadian Nuclear Society sixth annual con- 
ference, 16:25454 (R;CA) 
The integrity of CANDU fuel during load following, 16:22970 
(R;CA) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 


Reconfirming the 


578 ERA Vol. 16, No. 9 


CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPILLARY FLOW 
On accurate determination of contact angle, 16:24678 (R;US) 
CAPTURE 
Proceedings of the fourth workshop on radiative capture 1990, 
October 19-21, 1990, 16:24923 (R;US) 
CARBINOL 
See METHANOL 


CARBOHYDRATES 
Exploration of mechanisms regulating ectomycorrhizal coloniza- 
tion of boron-fertilized pine: Final report, 16:24519 (R;US) 
CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
DIAMONDS 
GRAPHITE 
Dynamical chaos in the linear 3a-system, 16:25027 (R;SU;In 
Russian) 


CARBON 12 
Computerized simulation of relativistic nuclei rotation by bent 
crystal, 16:25134 (IA:SU;In Russian) 
The energy dependence of the T> Gamow-Teller strength in p- 
shell nuclei observed in the (n,p) reaction, 16:24943 (R;US) 


CARBON 12 REACTIONS 

Characteristics of cumulative A-hyperons produced in nucleus- 
nuclear collisions, 16:24941 (R;SU;In Russian) 

Cross sections for the production of ''C in C targets by 3.65 
AGeV projectiles. 16:24936 (R:SU) 

Target residues from the reaction of 3.654 GeV '°C with 2°2Th 
and 238, 16:24966 (R:SU) 

CARBON 12 TARGET 

Comparative characteristics of central and noncentral CC inter- 
actions at 4.2 GeV/c per nucleon, 16:24939 (R:SU;In Russian) 

Cross sections for the production of ''C in C targets by 3.65 
AGeV projectiles, 16:24936 (R;:SU) 

Dependence of ~~ -meson spectra at fixed angles on the atomic 
weight of projectile in pC, dC,aC and CC interactions at 4.2 
GeV/c per nucleon, 16:24942 (R:SU;In Russian) 

Experimental study on energy dependence of double differential 
cross section of 12C(a,a74.44)'*C reaction in E,=16-25 MeV 
range, 16:24945 (R;SU;In Russian) 

Further development of a quark-gluon string model for describ- 
ing high-energy collisions with a nuclear target, 16:25022 
(R;SU;in Russian) 

Interference correlations and the sizes of hadron jet baryon 
cluster formation in region collisions of relativistic hadrons and 
nuclei, 16:24779 (R:SU;in Russian) 

Momentum and angular distributions of 7~ -mesons produced in 
dC intertactions at 1 GeV/N, 16:24940 (R:SU;In Russian) 

Photoproduction of pions off nucleons and nuclei, 16:25002 
(R;SU) 

Spin effects in cumulative production of protons and deuterons 
in proton-nucieus interactions at 16-64 GeV, 16:24938 
(R;SU;in Russian) 

CARBON 13 

Laser isotope separation of carbon-13: a comparative study, 
16:23650 (R;IN) 

The energy dependence of the T? Gamow-Teller strength in p- 
shell nuclei observed in the (n,p) reaction, 16:24943 (R;US) 

CARBON 13 TARGET 
Analyzing power measurements for the (2*,7°) reaction on a 
polarized '°C target, 16:24944 (R;US) 
CARBON 14 
Photoproton cross section for '*C, 16:24946 (R;AU) 
CARBON BLACK 

Carbon materials—activity and selectivity in hydrocracking reac- 

tions, 16:23778 (R;US) 
CARBON DIOXIDE 

Supercritical fluids cleaning, 16:23313 (R;US) 

The carbon dioxide emissions and peat production, 16:22542 
(RA;Fl) 





CARBON DIOXIDE INJECTION 
Improvement of COz flood performance: Final report. April 1, 
1984—March 1, 1991. 16:22591 (R;US) 


CARBON DIOXIDE LASERS 
Blackbody pumped COz lasers using gaussian and waveguide 
cavities, 16:23853 (R:US) 
Modelling of the axial-flow gas laser. 16:23804 (R:XA) 


CARBON MONOXIDE 

Picosecond infrared study of carbonmonoxy cytochrome c oxi- 
dase: Ligand transfer dynamics and binding orientations 
16:24486 (R:US) 

Probe molecule studies: Active species in alcohol synthesis: 
Quarterly report No. 2, January 1991—March 1991, 16:22492 
(R;US) 

Studies relevant to the catalytic activation of carbon monoxide: 
Technical progress report, December 1, 1987—November 30, 
1990, 16:23652 (R:US) 

The “ligand shuttle” reactions of cytochrome oxidase: Spectro- 
scopic evidence, dynamics, and functional significance, 
16:24484 (R:US) 

Vibrational spectroscopy of shock-compressed liquid CO, 
16:25176 (R;US) 


CARBON STEELS 

See also STEEL-ASTM-A533-B 

Brittle behavior of SSC yokes, 16:24019 (R;US) 

Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, December 1—February 28, 1991, 16:22572 (R:US) 

Results of 500-hour superheater/intermediate temperature 
airheater tube corrosion tests in the MHD coal fired flow facil- 
ity, 16:23248 (R;US) 


CARBONYLATION 
Studies relevant to the catalytic activation of carbon monoxide: 
Technical progress report, December 1, 1987—November 30, 
1990, 16:23652 (R;US 


CARBONYLS : 
Methods for determination of low-molecular weight carbonyl 
compounds in the ambient atmosphere, 16:24366 (R;US) 
Sampling of atmospheric carbonyl compounds for determination 
by liquid chromatography after 2,4-dinitrophenylhydrazine la- 
belling, 16:24365 (R;US) 
CARGO 
End-user’s handbook for the Integrated Booking System Proto- 
type (IBS-P), 16:23300 (R;US) 


CARIBOU 
See DEER 


CAROTENOIDS 
Magnetic resonance and optical spectroscopic studies of 
carotenoids: Progress report, Decemer 1, 1988-November 
30, 1991, 16:23693 (R;US) 


CASCADE REACTORS 
The Cascade inertial confinement fusion reactor concept, 
16:25448 (R:US) 


CASCADE SHOWERS 

Electromagnetic cascades produced by ~+-quanta with the en- 
ergy E.=100-3500 MeV. Part 2: 2. Longitudinal development, 
16:25052 (R;SU) 

Electromagnetic cascades produced by gamma-quanta with the 
energy E. = 100-3500 MeV. Part 3: 3. Lateral development, 
16:25053 (R;SU) 

Electromagnetic cascades produced by gamma-quanta with the 
energy E.=100-3500 MeV. Part 1: |. Method and experimen- 
tal data, 16:25051 (R;SU) 

Electromagnetic cascades produced by gamma-quanta with the 
energy E. = 100-3500 MeV. Part 3: 3. Lateral development, 
16:25053 (R;SU) 

Simulation of gamma-hadron superfamilies. Part 1. N. 1, 
16:25061 (R;SU;In Russian) 

Simulation of gamma-hadron supertamilies. Part 1. N. 2, 
16:25062 (R;SU;in Russian) 


CASKS 
Leaching studies of heavy concrete material for nuclear fuel 
waste immobilization containers, 16:22651 (R;CA) 


CELLS (BACTERIAL) 


Structural analysis of deformations in the seal region of a ra- 
dioactive material transport cask under thermal loadings 
16:22642 (R:US) 

CATALYSTS 

See also ELECTROCATALYSTS 

Advanced reformer component technology, 16:23265 (RA:US) 

An exploratory program for using hydrous metal oxide ion ex- 
changers as Fischer-Tropsch catalysts. 16:22419 (RA:US) 

Analytical eiectron microscopy of catalyst preparations: Progress 
report. July 15. 1990—July 14. 1991. 16:23365 (R:US) 

Catalytic gasification fundamentals, 16:22442 (RA:US) 

Fischer-Tropsch synthesis over irorsilica catalysts. 16:22417 
(RA;US) 

Light-hydrocarbon gas conversion, 16:22869 (RA:US) 

Microparticle formation in reverse micelles and (W/O) mi- 
croemulsions in supercritical alkanes. 16:22496 (R:US) 

Reformer technology, 16:23260 (RA:US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas-shift catalyst. 16:22418 (RA:US) 

Studies relevant to the catalytic activation of carbon monoxide 
Technical progress report, December 1, 1987—November 30, 
1990, 16:23652 (R;US) 

Synthesis of dimethy! ether and alternative fuels in the liquid 
phase from coal-derived syngas. 16:22414 (RA:US) 

The development of a cobalt catalyst for use in slurry reactors, 
16:22416 (RA;US) 

The development of precipitated iron catalysts with improved 
stability, 16:22415 (RA:US) 

CATION EXCHANGE CAPACITY 

See CATIONS 

CATIONS 
Formation of substituted benzene radical cations via 
iom/molecule reactions with iodobenzene, 16:23568 (R;US) 
CAULIFLOWER 
See BRASSICA 
CAVITY RESONATORS 3 

See also SUPERCONDUCTING CAVITY RESONATORS 

Construction design and technology of manufacture of the tanks 
and rods of rf resonators for the U-400M isochronous heavy 
ion cyclotron, 16:24070 (R;SU;in Russian) 

E-beam accelerator cavity development for the ground-based 
free electron laser, 16:24101 (R;US) 

Fermilab linac upgrade side coupled cavity temperature control 
system, 16:24049 (R;US) 

Induction cell breakdown experiments for the Dual-Axis Radio- 
graphic Hydrotest (DARHT) Facility, 16:24106 (R;US) 

Linear accelerator section alignment in a vacuum chamber, 
16:24064 (R:SU:in Russian) 

Measurements on prototype cavities (352 MHz) for the Ad- 
vanced Photon Source (APS), 16:23995 (R;US) 

The AMOS [Azimuthal MOde Simulator] wakefield code, 
16:24092 (RA;US) 

CELL CYCLE 
In vitro study on the effects of irradiation on synchronized tu- 
mour cells, 16:24570 (1;DE;In German) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL MEMBRANES 

Perturbation techniques for models of bursting electrical activity 

in pancreatic G-cells, 16:24490 (R;US) 
CELL TRANSFORMATIONS 

See also ONCOGENIC TRANSFORMATIONS 

Chromosomal changes in cultured human epithelial cells trans- 
formed by low- and high-LET radiation, 16:24577 (R;US) 

[Malignant transformation of diploid human fibroblasts by trans- 
fection of onocogenes]: Progress report, September 1, 
1990-—June 1, 1991, 16:24492 (R;US) 

CELLARS 

See BASEMENTS 
CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
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CELLS (REACTOR) 


CELLS (REACTOR) 
See REACTOR CELLS 
CELLULOSE 
Sorption and complexing properties of cellulose and other natu- 
rai materials. 16:23717 (IA:SU:In Russian) 
CEMENTS 
See also PORTLAND CEMENT 
Evaluation of hydration temperature of Portland cement when 
used as a radwaste immobilization matrix. 16:22723 (R:BR) 
CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 
CENTRAL REGION 
See FEDERAL REGION III 
CERAMIC MELTERS 
Computer modeling of ceramic melters to assess impacts of pro- 
cess and design variables on performance. 16:23509 (R:US) 
CERAMICS 
Cleaning 
Supercritical fluids cleaning. 16:23313 (R:US) 
Compression Strength 
Shock-wave properties of high-strength ceramics, 16:23512 
(R:US) 
Computerized Tomography 
Nondestructive characterization, 16:23502 (RA;US) 
Coordinated Research Programs 
IEA Annex 2 management, 16:23507 (RA:US) 
Fracture Properties 
Advanced statistical concepts of fracture in brittle materials, 
16:23486 (RA;US) 
Application of ceramics to industrial gas turbines: Task 1, Tech- 
nology background, 16:23304 (R:US) 
Development of a fracture toughness microprobe, 16:23501 
(RA;US) 
impact Tests 
Stress fields generated by kinetic energy projectile interaction 
with ceramic targets, 16:23463 (R;US) 
Information Systems 
Project database (Project database on ceramics), 16:23489 
(RA;:US) 
interlaboratory Comparisons 
Characterization of ceramic powders, 16:23508 (RA;US) 
Materials Testing 
Life prediction methodology (Life prediction methodology of ce- 
ramics), 16:23496 (RA;US) 
Standard tensile test development, 16:23500 (RA:US) 
Mechanical Tests 
Characterization of 
16:23490 (RA;US) 
Microstructure 
Nuclear magnetic resonance imaging, 16:23505 (RA;US) 
Nondestructive Testing 
NDE standards for advanced ceramics, 16:23503 (RA;US) 
Phase Transformations 
Shock-wave properties of high-strength ceramics, 16:23512 
(R;US) 
Research Programs 
Metals and Ceramics Division progress report for period ending 
September 30, 1990, 16:23339 (R:US) 
Service Life 
Lite prediction methodology (Life prediction methodology of ce- 
ramics), 16:23496 (RA;US) 
Surtace Coating 
Advanced coating technology, 16:23477 (RA;US) 
Technology Transfer 
Technology transfer, 16:23506 (RA;US) 
Thermodynamic Properties 
Surface thermodynamics, 16:23689 (RA;US) 
Ultrasonic Testing 
Nondestructive characterization, 16:23502 (RA;US) 
Wear Resistance 
Studies of dynamic contact of ceramics and alloys for advanced 
heat engines, 16:23485 (RA:US) 


transformation-toughened ceramics, 


580 ERA Vol. 16, No. 9 


CERIUM 

Cross-flow. filter-sorbent catalysts for particulate. SO2 and NO, 
control: Technical progress report: Fifth quarterly. 16:22539 
(R:US} 

CERIUM 144 

Electrodeposition of actinide traces from aqueous alkaline solu- 
tions and tributilphosphate. 16:23770 (IA:SU) 

Organomineral forms of radionuclides in water-soluble state, 
16:24426 (IA:SU:In Russian) 

CERIUM COMPLEXES 
Binding of metal ions with pectins. 16:23716 (IA:SU:In Russian) 
CERIUM OXIDES 

Corrosion performance of oxide-dispersion strengthened Fe—Cr— 
N-AI alloys in coal conversion atmospheres, 16:22410 (R:US) 

Cross-flow, filter-sorbent catalysts for particulate. SO2 and NO, 
control: Technical progress report: Fifth quarterly. 16:22539 
(R:US) 

CESIUM 

Decontamination of uranium recovery process stored wastes, 
16:22707 (R:US) 

Determination of non-metallic impurities in solid and liquid 
actinide-containing materials by ion-exchange chromatogra- 
phy and gas chromatography, 16:23632 (IA;SU) 

CESIUM 134 

Determination of sup(134)Cs and sup(137)Cs concentration in 
sediment sample, 16:24424 (|;BR;In Portuguese) 

Determination of sup(134)Cs. sup(137)Cs and sup(40)K in dried 
milk samples for intercomparison of IAEA 1989, 16:23592 
(|:BR:In Portuguese) 

CESIUM 135 

Technical summary of the Performance Assessment Calcula- 
tional Exercises for 1990 (PACE-90): Volume 1. “Nominal 
configuration” hydrogeologic parameters and calculational re- 
sults: Yucca Mountain Site Characterization Project (Yucca 
Mountain Project), 16:22750 (R:US) 

CESIUM 136 

Dose estimation by cytogenetic analysis in an accident with 
sup(137)Cs in Goiania (Brazil). Evaluation of probable expo- 
sure doses range, 16:24569 (|:BR) 

CESIUM 137 

Design of fixed-bed ion exchange columns for wastewater treat- 
ment, 16:22670 (R;US) 

Determination of sup(134)Cs and sup(137)Cs concentration in 
sediment sample, 16:24424 (|;BR;In Portuguese) 

Determination of sup(134)Cs. sup(137)Cs and sup(40)K in dried 
milk samples for intercomparison of IAEA 1989, 16:23592 
(l:BR:In Portuguese) 

Observations of the Chernoby! fallout in Tvaeren bay, baltic 
proper. 16:24470 (R:SE) 

Organomineral forms of radionuclides in water-soluble state, 
16:24426 (IA:SU:In Russian) 

Radiochemical determination of cesium in seawater, 16:24452 
(1;BR) 

Study of radionuclide forms in soils of Ukrainian Polessie, 
16:24427 (1A:SU;In Russian) 

CESIUM COMPLEXES 

Interaction of metal ions with humus substances as the basis of 
some natural and technological processes, 16:23714 
(IA:SU:In Russian) 

Possibilities of application of crown-compounds to separation 
and analysis of cations of toxic elements, 16:23601 (IA;SU;in 
Russian) 

CFFF 
See MHD GENERATOR CFFF 
CHALK RIVER NUCLEAR LABS 
Progress report. Physics and Health Sciences. Physics section. 
1988 July 01-December 31, 16:23857 (R;CA) 
CHALKS 
See LIMESTONE 
CHANNELING 
See also ELECTRON CHANNELING 
ION CHANNELING 
POSITRON CHANNELING 
PROTON CHANNELING 





Collective spontaneous radiation of channeled particles in crys- 
tal, 16:25145 (IA;SU;In Russian) 

Role of transfer processes in oriented acoustic radiation, 
16:25135 (IA;SU:In Russian) 

Study of alpha particles channeling angular parameters in sili- 
con high-index channels, 16:25125 (IA;SU;In Russian) 

CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHARGE EXCHANGE 
He-like spectra through charge exchange processes in tokamak 
plasmas, 16:25372 (R;JP) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
BETA PARTICLES 
DEUTERONS 
IONS 

2-D particle in uniform crossed E, B fields: Continuous spec- 
trum, discrete optical transition rules, 16:25246 (R;XA) 

On description of charged particle multiplicity distributions. in 
e*te™ collisions by the modified negative binomial distribution, 
16:24695 (R;SU;In Russian) 

Study of correlations between light particles in '©O + 197 Au re- 
action at 94 MeV/u, 16:24957 (R;FR;In French) 

CHARGED-PARTICLE ACTIVATION 

See ACTIVATION ANALYSIS 

CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 

Forecasting of radiation fields on relativistic ion accelerators: 
Algorithm of calculation of radiation fields differential charac- 
teristics around targets and behind biological shieldings, 
16:24076 (R;SU;In Russian) 

Joint proposal for US/USSR on nonlinear dynamics and plasma 
transport: Progress report, September 15, 1990—September 
14, 1991, 16:25332 (R;US) 

Nonlinear dynamics of the relativistic standard map, 16:25339 
(R;US) 

Single-scatter Monte Carlo compared to condensed history re- 
sults for low energy electrons, 16:25066 (R;US) 

CHARM PARTICLES 

See also CHARMED MESONS 

Search for direct production of neutrinos in the pA interactions 
at 70 GeV energy by means of SCAT bubble chamber, 
16:24694 (R;SU;in Russian) 

CHARMED MESON RESONANCES 
See CHARMED MESONS 
CHARMED MESONS 
Heavy mesons in the bootstrap quark model, 16:24819 (R;SU) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 

A mechanistic study of the energetic heterogeneity of coal 
chars, 16:22443 (RA;US) 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical process report, January 1, 1991—April 1, 1991, 
16:22479 (R;US) 

Advanced concept for the production of co-products, 16:22458 
(RA;US) 

Advanced concept for the production of co-products, 16:22454 
(RA;US) 

Development of an advanced continuous mild gasification pro- 
cess for the production of co-products, 16:22456 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 16:22457 (RA;US) 

Mild gasification mechanisms and char conversion, 16:22450 
(RA;US) 

Pyrolysis and gasification of coal particles at high temperatures, 
16:22449 (RA;US) 

Upgrading of coal char from mild gasification, 16:22459 (RA;US) 

CHEMICAL ANALYSIS 

See also ACTIVATION ANALYSIS 

Inductively coupled plasma optical emission spectrometry anal- 
ysis of lanthanum, samarium and gadolinium oxides for rare 
earths impurities, 16:23636 (R;BR;in Portuguese) 


CHEMISTRY (WATER) 


CHEMICAL BONDS 
Reaction pathways during coprocessing the reaction of Illinois 
No. 6 coal with Lloydminster resid under mild conditions, 
16:22426 (R;US) 
CHEMICAL EFFLUENTS 
Nonradiological Liquid-Effluent Monitoring Program: FY 1991 
first-quarter report, 16:22771 (R;US) 


CHEMICAL EXPLOSIONS 

The deflagration-to-detonation transition in granular HMX, 

16:24347 (R;US) 
CHEMICAL EXPLOSIVES 

See also PETN 

A study of the impact of reaction rates on equation of state, 
16:24345 (R;US) 

Environmental assessment for the FAA explosive detection sys- 
tem independent validation and verification program, 
16:24341 (R;US) 

Feasibility of a laser-ignited HMX deflagration-to-detonation tran- 
sition device for the US Navy LITES Program, 16:24348 (R;US) 

Materials compatibility evaluation of the MC3926 slapper deto- 
nator: Part 1: Coupon aging study, 16:24349 (R;US) 

Mechanisms of EBW HE initiation, 16:24352 (R;US) 

Weathering of explosives for twenty years, 16:24342 (R;US) 

CHEMICAL INDUSTRY 

New industrial heat pump applications to a specialty chemicals 

refinery: Phase 1 final report, 16:23309 (R;US) 
CHEMICAL PLANTS 

Environmental sampling and analysis in support of NTI-3, 

16:24401 (R;US) 
CHEMICAL REACTION KINETICS 
Molecular beam studies of reaction dynamics, 16:23686 (R;US) 


CHEMICAL REACTORS 

Advanced reformer component testing, 16:23259 (RA;US) 

Considerations in the selection of a Fischer-Tropsch reactor for 
syntuels production, 16:22420 (RA;US) 

Design of slurry rector for indirect liquefaction applications, 
16:22424 (RA;US) 

Experience with fluidized bed Fischer-Tropsch reactors at 
Sasol, 16:22421 (RA;US) 

Hydrodynamics of the three-phase slurry Fischer-Tropsch bub- 
ble column reactors: Final report, 16:22483 (R;US) 

The slurry phase Fischer-Tropsch reactor: A comparison of 
slurry versus fixed-bed reactor designs for Fischer-Tropsch 
distillate production, 16:22423 (RA;US) 

CHEMICAL VAPOR DEPOSITION 

Effect of surface irradiation during the photo-CVD deposition of 

a-Si:H thin films, 16:23525 (IA;JP;in Japanese) 
CHEMICAL WARFARE AGENTS 

Chemical Stockpile Emergency Preparedness Program focus 

groups: A manual, 16:24350 (R;US) 
CHEMICAL WASTES 

Development of an in-line grout meter for improved quality con- 
trol: Final report, 16:22735 (R;US) 

Single-shell tank constituent rankings for use in preparing waste 
characterization plans, 16:22738 (R;US) 

User's manual for SRS88: Site Ranking System for chemical 
and radioactive waste, 16:22820 (R;US) 

CHEMISTRY 
See also BIOCHEMISTRY 
PHOTOCHEMISTRY 
RADIOCHEMISTRY 
SOIL CHEMISTRY 
WATER CHEMISTRY 

Board on chemical sciences and technology: Final progress re- 
port, June 15, 1988—June 14, 1989, 16:23201 (R;US) 

Board on chemical sciences and technology: Progress report, 
June 15, 1986—April 15, 1987, 16:23203 (R;US) 

Board on chemical sciences and technology: Progress report, 
June 15, 1987—March 15, 1988, 16:23202 (R;US) 


CHEMISTRY (WATER) 
See WATER CHEMISTRY 
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CHERENKOV COUNTERS 


CHERENKOV COUNTERS 

Cherenkov counter pulse-height spectrum model in nuclei frag- 
mentation experiment and nucleus cold breakup possibility, 
16:24253 (R:SU;in Russian) 

Methodical problems of high-energy cosmic radiation study at the 
KOSMOS- 1543 and KOSMOS-1713 satellites with the SOKOL 
device. Part 3: Definition of particle charge and detection effi- 
ciency. Protons and He nuclei, 16:24305 (R;SU;In Russian) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 

Lead fluoride as an ultra-compact Cherenkov radiator, 16:24293 

(RA;JP) 
CHERNOBYLSK-4 REACTOR 

Features of solution of radiochemical problems during Cher- 
nobyl accident response, 16:23125 (IA;SU;In Russian) 

The lesson of Chernobyl, 16:23123 (IA;HU) 

CHEST 
Intrathoracic neoplasms in the dog and cat, 16:24512 (R;US) 
CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHINA 

A study of heat and moisture budgets over the south China dur- 
ing the prevailing northeast monsoon, 16:24386 (R;XA) 

Analysis of characteristics of peat in China, 16:22523 (RA;FI) 

Food Irradiation Newsletter. V. 10, no. 2, 16:24540 (1;XA) 

The organic components of peat in China and the utilization 
ways, 16:22510 (RA;Fl) 

CHINESE HAMSTER OVARY CELLS 

See CHO CELLS 

CHINONE 
See BENZOQUINONES 
CHIRAL SYMMETRY 
On the semiclassical interpretation of axial anomaly, 16:24854 
(R;XA) 
CHIRALITY 
The role of chirality in the origin of life, 16:25230 (R;XA) 
CHLAMYDOMONAS 
Photobiotechnology: Algal hydrogen production and photocon- 
ductivity of metalized chioroplasts, 16:22855 (R;US) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORIDES 
See also AMERICIUM CHLORIDES 
CADMIUM CHLORIDES 
CURIUM CHLORIDES 
EUROPIUM CHLORIDES 
GADOLINIUM CHLORIDES 
HAFNIUM CHLORIDES 
INDIUM CHLORIDES 
IRON CHLORIDES 
LANTHANUM CHLORIDES 
MOLYBDENUM CHLORIDES 
NEPTUNIUM CHLORIDES 
PLUTONIUM CHLORIDES 
URANIUM CHLORIDES 
YTTRIUM CHLORIDES 
Cloride ion diffusion in low water-to-solid cement pastes, 
16:23553 (R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also METHYL CHLORIDE 
On-line monitoring of volatile organic species, 16:24336 (R;US) 
CHLORINATED AROMATIC HYDROCARBONS 

Assessing the risk of transporting hazardous materals by air- 
craft: A case study, 16:24581 (R;US) 

Differeniation of Aroclors in environmental samples using nega- 
tive ion chemical ionization (NICI) mass spectrometry, 
16:23567 (R;US) 
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CHLORINE 35 
The *5C\n,p)*°S reaction and proton resonance widths at 398 
and 4249 eV, 16:24947 (R;SU;!n Russian) 
CHLORINE 35 TARGET 
The *5Cin,p)9°S reaction and proton resonance widths at 398 
and 4249 eV, 16:24947 (R;SU;In Russian) 
CHO CELLS 
Comparison of protein patterns of xrs-5, a radiosensitive Chinese 
hamster ovary cell line, and CHO-K1, its radioresistant parent, 
using two-dimensional gel-electrophoresis, 16:24552 (R;US) 
Protein-directed modulation of high-LET hyperthermic radiosen- 
sitization, 16:24580 (R;US) 
CHROMATES 
PH effect on radiolytical reduction of Cr(VI), 16:23699 (IA;BR;In 
Portuguese) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 


CHROMIUM 

ORNL-2(A): Environmental effects on iron aluminides, 16:22430 
(R;US) 

Results of 500-hour superheater/intermediate temperature 
airheater tube corrosion tests in the MHD coal fired flow facil- 
ity, 16:23248 (R;US) 

The Installation Restoration Program toxicology guide: Volume 
5, 16:24596 (R;US) 

CHROMIUM 51 

PH effect on radiolytical reduction of Cr(VI), 16:23699 (IA;BR;In 

Portuguese) 
CHROMIUM 52 REACTIONS 
The Coulomb effects in the microscopic theory of multinucieon 
transfer reactions, 16:25004 (R;SU) 
CHROMIUM ALLOYS 
See also ALLOY-NIS5OCR22FE18MO9 
ALLOY-NIS3CR19FE19NB5MO3 
CHROMIUM-NICKEL STEELS 
STEEL-CR2MOV 

Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 16:23482 (RA;US) 

Corrosion performance of oxide-dispersion strengthened Fe—Cr— 
Ni-Al alloys in coal conversion atmospheres, 16:22410 (R;US) 

Deformation and thermal fatigue in high temperature austenitic 
alloys: Final report, January 1990-December 31, 1990, 
16:23414 (R;US) 

Effects of various parameters on the fatigue life of Alloy 718, 
16:23370 (R;US) 

Investigation of austenitic alloys for advanced heat recovery and 
hot-gas cleanup systems, 16:23359 (R;US) 

Mechanical performance of Alloy 333 to support ceramic barrier 
fitters in a hot-gas cleanup system, 16:23352 (R;US) 

Postirradiation deformation of ferritic Fe-Cr binary alloys, 
16:25439 (R;US) 

Results of 500-hour superheater/intermediate temperature 
airheater tube corrosion tests in the MHD coal fired flow facil- 
ity, 16:23248 (R;US) 

Tensile properties and microstructure of Alloy 718 thermally 
aged to 50,000 h, 16:23371 (R;US) 

The effect of MC forming additions and 10% cold work on the high 
temperature strength of 20Cr-30Ni-Fe alloys, 16:23353 (R;US) 

The interaction of HVEM-generated point-defects with dissoci- 
ated dislocations, 16:23343 (R;US) 

CHROMIUM OXIDES 
Alternative materials for solid oxide fuel cells: Chromite inter- 
connections, 16:23271 (R;US) 
CHROMIUM-NICKEL STEELS 
See also CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-CR19NI10 
STEEL-CR19NI10-L 

Characterization of copper precipitation in a 17/4 PH steel: A 

combined APFIM/TEM study, 16:23348 (R;US) 
CHROMIUM-NICKEL-MOLYBDENUM STEELS 

Positron annihilation and Moessbauer studies of neutron irradi- 

ated reactor pressure vessel steels, 16:23431 (R;DE) 





CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 

See also CHROMOSOME BREAKAGE 

Chromosomal changes in cultured human epithelial cells trans- 
formed by low- and high-LET radiation, 16:24577 (R:US) 

Genetic changes in Mammalian cells transformed by helium 
cells, 16:24578 (R:US) 

CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME BREAKAGE 
[Mutagenic effect of trittum on DNA _ of 
melanogaster]: Progress report, 16:24557 (R;US) 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CINNAMIC ACID 

Coalification by clay-catalyzed oligomerization of plant: Progress 

report, January 1, 1991—March 30, 1991, 16:22505 (R;US) 
CIRCUIT BREAKERS 
Fast two-dimensional CCD sensor for spectroscopic analysis of 
plasma, 16:24316 (R;IT;In Italian) 

CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 
CISTRONS 

See GENES 
CLADDING-FUEL INTERACTIONS 

See FUEL-CLADDING INTERACTIONS 
CLASSICAL MECHANICS 

Classical and quantum dynamics of constrained systems, 
16:24863 (IA;BR) 

CLAYS 

See also BENTONITE 

Field studies about radionuclide migration natural analogues 
and faults in clays, 16:22705 (R;FR) 

Geological sequence at the Down Ampney fault research site, 
Gloucestershire, England, 16:22695 (R;FR) 

Phase transformations of pyrophyllite clay mineral after heat 
treatment, 16:25116 (1;BR;ln Portuguese) 

The CEC benchmark interclay on rheological models for clays 
results of pilot phase (January-June 1989) about the boom 
clay at Mol (B), 16:22699 (R;FR) 

CLEAN AIR ACT 

NEPA and the Clean Air Act: Complementary approaches to 

maintaining air quality, 16:23190 (R;US) 
CLEBSCH-GORDAN COEFFICIENTS 

Method of the projection operators and q-analog of the quantum 
angular momentum theory. 1. Clebsch-Gordan coefficients 
and irreducible tensor operators, 16:25306 (R;SU;In Russian) 

CLERICAL PERSONNEL 

Validation study for secretaria/administrative classifications us- 

ing computer-based testing, 16:25459 (R;US) 
CLIFFORD ALGEBRA 

Clifford algebras, spinors, spin groups and covering groups, 

16:24848 (R;FR;In French) 
CLIMATE MODELS 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
Summary of research activities for 1987, 1988, and 1989, 
16:24375 (R;US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1985 annual report, 16:24374 (R;US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1987 annual report, 16:24376 (R;US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation, 
16:24377 (R;US) 

Natural and anthropogenic climate change: Progress report, 
[September 1, 1990—March 1, 1991], 16:24372 (R;US) 

Parallelizing the spectral transform method, 16:24370 (R;US) 


Drosophila 


COAL 
Coprocessing 


CLIMATES 

A new process by which the general circulation system is main- 
tained, 16:24385 (R:XA) 

An analytical model for climatic predictions, 16:24387 (R:XA) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
Summary of research activities for 1987. 1988, and 1989, 
16:24375 (R:US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1987 annual report, 16:24376 (R:US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation, 
16:24377 (R:US) 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1985 annual report. 16:24374 (R;US) 

Sun-controlled spatial and time-dependent cycles in the cli- 
matic/weather system, 16:24382 (R;XA) 

Wintertime surface energy budget variations in the Grand 
Canyon region, 16:24398 (R;US) 

CLOUDS 

See also RADIOACTIVE CLOUDS 

An observational study of the efficiency of activation of 
accumulation-mode particles in warm continental stratiform 
clouds, 16:24364 (R;US) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAL 

See also SUBBITUMINOUS COAL 

Chemical Composition 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 3, January 1, 1990—-March 30, 1990, 
16:22917 (R;US) 

Combustion 

Combustion fume structure and dynamics: [Semi-annual re- 
port], August 16, 1990—February 16, 1991, 16:22573 (R;US) 

Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Quarterly technical progress report No. 7, May 1, 
1987-July 31, 1987, ninth quarterly reporting period, 
16:22567 (R;US) 

Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Quarterly technical progress report No. 12, November 
1, 1988—January 31, 1989, fifteenth quarterly reporting pe- 
riod, 16:22568 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Environmental monitoring report: Quarterly report No. 2, Oc- 
tober 1—-December 30, 1990, 16:22528 (R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 2, January 1, 1991- 
March 31, 1991, 16:22923 (R;US) 

Mineral transformations and fragmentation in coal combustion, 
16:22571 (R;US) 

Physical and numerical flow modeling of a coal reburning sys- 
tem for cyclone boiler NO, control, 16:22537 (R;US) 

Combustion Kinetics 

Measurement and modeling of advanced coal conversion pro- 

cesses, 16:22448 (RA;US) 
Compacting 

Coal-log pipeline system development: Quarterly report, Febru- 

ary 25, 1991—May 24, 1991, 16:22560 (R;US) 
Coprocessing 

Fundamental reaction pathways during coprocessing: Fourth 
quarterly and annual technical progress report and milestone 
schedule and status report, 16:22469 (R;US) 

Fundamental reaction pathways during coprocessing: Quarterly 
technical progress report No. 8 and milestone status report, 
16:22472 (R;US) 

Fundamental reaction pathways during coprocessing: Seventh 
quarterly status and milestone report, 16:22471 (R;US) 
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COAL 
Coprocessing 


Fundamental reaction pathways during coprocessing: Sixth 
quarterly technical progress report and milestone schedule 
and status report. 16:22470 (R:US) 

Stable carbon isotope analysis of coprocessing materials: Final 
technical report. 16:22468 (R:US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report. July 1-September 30. 1990. 
16:22467 (R:US) 

Deashing 

Development of the selective coagulation process: Technical 
progress report. second quarter, January 1. 1991—March 31, 
1991, 16:22395 (R:US) 

Depolymerization 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, November 
1, 1989-January 31, 1990. 16:22481 (R:US) 

Desulturization 

Applications of micellar enzymology to clean coal technology: 
Sixth quarterly report, 16:22478 (R:US) 

Chemical coal cleaning using selective oxidation: Technical 
[quarterly] report, December 1, 1990—February 28, 1991, 
16:22487 (R;US) 

Development of the selective coagulation process: Technical 
progress report, second quarter, January. 1, 1991—March 31, 
1991, 16:22395 (R:US) 

Evaluation, engineering and development of advanced cyclone 
processes: Quarterly technical progress report No. 2, January 
1, 1990—March 31, 1990, 16:22400 (R;US) 

Genetic engineering of sulfur-degrading Sulfolobus: Technical 
[quarterly] report, December 1, 1990—February 28, 1991, 
16:22485 (R;US) 

New reagents for coal desulfurization: Technical report, 
September 1, 1990—February 28, 1991, 16:22488 (R;US) 

Devolatilization 

An engineering model for coal devolatilization: Quarterly report, 
June 15, 1988—-Septemer 15, 1988, 16:22570 (R;US) 

An engineering model for coal devoiatilization: Quarterly report, 
March 15, 1988—June 15, 1988, 16:22569 (R;US) 

An overview of mild gasification research, 16:22451 (RA;US) 

Extrusion 

Coal-log pipeline system development: Quarterly report, Febru- 

ary 25, 1991—May 24, 1991, 16:22560 (R;US) 
Flotation 

Fine coal flotation of plant waste: An in-plant comparison— 
columns vs. sub-a cell: Technical report, December 1, 
1990—February 28, 1991, 16:22399 (R;US) 

Surface electrochemical control for the fine coal and pyrite sep- 
aration: Technical progress report, January 1, 1991—March 
31, 1991, 16:22394 (R;US) 

Hydraulic Transport 

Coal-log pipeline system development: Quarterly report, Febru- 

ary 25, 1991—May 24, 1991, 16:22560 (R;US) 
Materials Recovery 

Recovery of fine coal from waste streams using advanced col- 
umn flotation: Technical report, December 1, 1990—February 
28, 1991, 16:22397 (R;US) 

Molecular Models 

Role of solid-state interactions in the acid-catalyzed thermolysis 
of surtace-attached diphenylalkanes, 16:22428 (R;US) 

Thermolysis of surface-immobilized phenethyl phenyl ether, 
16:23651 (R;US) 

Nuclear Magnetic Resonance 

A solid-state NMR study of condensation/retrograde reactions 
during coal liquetaction: Quarterly progress report, October 1, 
1989-December 31, 1989, 16:22473 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, December 15, 1987—March 15, 
1988, 16:22499 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, September 15, 1988—-December 
15, 1988, 16:22502 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, June 15, 1988-September 15, 
1988, 16:22501 (R;US) 
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Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report. March 15, 1988—June 15, 1988, 
16:22500 (R:US) 

Oxidation 

Chemical coal cleaning using selective oxidation: Technical 
[quarterly] report. December 1, 1990—February 28, 1991, 
16:22487 (R;US) 

Pyrolysis 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical process report. January 1, 1991—April 1, 1991, 
16:22479 (R:US) 

Use of burner stabilized by radiation and conduction to study 
combustion of pulverized: Part 2, The pyrolysis (devolatiliza- 
tion) of pulverized coal in a thermally stabilized burner: Final 
report, 16:22461 (R:US) 

Separation Processes 

Coal preparation process using true-heavy-liquid separation: Fi- 

nal report. 16:22392 (R:US) 
Sorptive Properties 

Methane formation and retention in coal: Quarterly technical 
progress report, January 31, 1991—March 31, 1991, 16:22507 
(R;US) 

Sulfur Content 
Reactivity of pyrites and dislocation density, 16:22525 (R;US) 
Surface Properties 

Coal surtace control for advanced fine coal flotation: Quarterly 
report No. 9, October 1, 1990—December 31, 1990, 16:22503 
(R;US) 

Enhancement of surface properties for coal beneficiation: Tech- 
nical progress report, January 1, 1991—March 31, 1991, 
16:22506 (R;US) 

Trade 
Annual prospects for world coal trade 1991, 16:22581 (R:US) 
Water Removal 

Dewatering studies of fine clean coal: Technical [quarterly] re- 
port, December 1, 1990—February 28. 1991, 16:22489 (R;US) 

Proof of concept and performance optimization of high gravity 
batch type centrifuge for dewatering fine coal: Quarterly tech- 
nical progress report No., 6 December 21, 1990—March 20, 
1991, 16:22393 (R;US) 

COAL FINES 

Process development for production of coal/sorbent agglomer- 
ates: Technical report, December 1, 1990—February 28, 1991, 
16:22396 (R;US) 

[Recovery of coal fines from preparation plant effluents}: Techni- 
cal report, December 1—February 28, 1991, 16:22398 (R;US) 

COAL GAS 

Advanced studies of the biological conversion of synthesis gas 
to methane, 16:22444 (RA;US) 

Development of instrumentation for the characterization of gasi- 
fication process and by-product streams, 16:22441 (RA;US) 

Gas separation using ion exchange membranes for producing 
hydrogen from synthesis gas, 16:22446 (RA;US) 

Low cost hydroger/novel membrane technology for hydrogen 
separation from synthesis gas, 16:22445 (RA;US) 

COAL GASIFICATION 
See also TEXACO GASIFICATION PROCESS 
Catalysts 
Catalytic gasification fundamentals, 16:22442 (RA;US) 
Chemical Reaction Kinetics 

A mechanistic study of the energetic heterogeneity of coal 
chars, 16:22443 (RA;US) 

An overview of mild gasification research, 16:22451 (RA;US) 

Gasification Ash and Slag, 16:22434 (RA;US) 

Measurement and modeling of advanced coal conversion pro- 
cesses, 16:22448 (RA;US) 

Miki gasification mechanisms and char conversion, 16:22450 
(RA;US) 

Production of hydrogen from low-rank coals, 16:22856 (RA;US) 

Pyrolysis and gasification of coal particles at high temperatures, 
16:22449 (RA;US) 

Computer Codes 

Detailed model for practical pulverized coal furnaces and gasi- 

fiers: Quarterly technical progress report No. 7, May 1, 





1987—July 31, 
16:22567 (R;US) 

Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Quarterly technical progress report No. 12, November 
1, 1988—January 31, 1989. fifteenth quarterly reporting pe- 
riod, 16:22568 (R;US) 

Computerized Simulation 

Stochastic modeling of integrated coal gasification combined cy- 

cle systems, 16:22447 (RA;US) 
Economics 

An EPRI [Electric Power Research institute] perspective, 

16:22929 (RA;US) 
Equipment 

Commercial gasifier for 

16:22460 (R;US) 
Gas Generators 

Mild coal gasification - 
16:22455 (RA;US) 

Research-scale, fixed-bed gasifier design: Aspects of fixed-bed 
gasification/fixed-bed zinc ferrite integration, 16:22435 
(RA;US) 

Hot Gas Cleanup 

Fundamentals of gas-particle separation processes at high tem- 
perature and pressure, 16:22916 (R;US) 

Integrated operation of a pressurized fixed-bed gasifier and hot 
gas desulfurization system, 16:22433 (RA;US) 

Meetings 
Gasification and gas stream cleanup overview, 16:22432 (RA;US) 
Pertormance Testing 

Advanced concept for the production of co-products, 16:22458 
(RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 16:22457 (RA;US) 

Research Programs 

Development of an advanced continuous mild gasification pro- 
cess for the production of co-products, 16:22456 (RA;US) 

Gasification and gas stream cleanup overview, 16:22432 (RA;US) 

Indirect coal liquefaction program, 16:22413 (RA;US) 

Synthesis Gas 

Low cost hydrogen/novel membrane technology for hydrogen 

separation from synthesis gas, 16:22445 (RA;US) 
Systems Analysis 

Novel concepts of system assessment in coal gasification, 
16:22908 (RA;US) 

COAL GASIFICATION PLANTS 

Advanced concept for the production of co-products, 16:22454 
(RA;US) 

Development of instrumentation for the characterization of gasi- 
fication process and by-product streams, 16:22441 (RA;US) 

The hybrid plant concept: Combining direct and indirect coal liq- 
uefaction processes, 16:22422 (RA;US) 

COAL LIQUEFACTION 

A solid-state NMR study of condensation/retrograde reactions 
during coal liquefaction: Quarterly progress report January 1, 
1990—March 31, 1990, 16:22474 (R;US) 

A solid-state NMR study of condensation/retrograde reactions 
during coal liquefaction: Quarterly progress report, October 1, 
1989-December 31, 1989, 16:22473 (R;US) 

An overview of mild gasification research, 16:22451 (RA;US) 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly summary, 
16:22475 (R;US) 

Catalyst dispersion and _ activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
October-December 1990, 16:22482 (R:US) 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, November 
1, 1989-January 31, 1990, 16:22481 (R;US) 

Novel supports for coal liquefaction catalysts: Quarterly report No. 
10, December 1, 1990—February 28, 1991, 16:22476 (R;US) 

Solid superacids as coal liquefaction catalysts: Quarterly report, 
Aprit+June 1989, 16:22463 (R;US) 

Specifications for future transportation fuels: Impacts on coal 
liquetaction R and D, 16:23335 (RA;US) 


1987, ninth quarterly reporting period, 


IGCC applications study report, 


development of a screw pyrolyzer, 


COBALT 


The effect of selective absorption on coal conversion: [Quar- 
terly] report for the period of September, 1990—January 1991, 
16:22491 (R:US) 

COAL LIQUEFACTION PLANTS 

Considerations in the selection of a Fischer-Tropsch reactor for 
syntuels production, 16:22420 (RA;US) 

Economics of upgrading Fischer-Tropsch products, 16:22425 
(RA;US) 

Experience with fluidized bed Fischer-Tropsch reactors at 
Sasol, 16:22421 (RA;US) 

The hybrid plant concept: Combining direct and indirect coal liq- 
uefaction processes, 16:22422 (RA;US) 

COAL LIQUIDS 

Advanced fuels research, 16:22452 (RA;US) 

Development of an advanced continuous mild gasification pro- 
cess for the production of co-products, 16:22456 (RA;US) 

Economics of upgrading Fischer-Tropsch products, 16:22425 
(RA:US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, January 1, 1991—March 31, 1991, 
16:22480 (R;US) 

Hydroprocessing mild coal gasification liquids for high energy 
density fuels, 16:22453 (RA;US) 

COAL MINING 

Activities of the mining authorities of Nordrhein-Westfalen, 1989, 

16:22544 (1;DE;in German) 
COAL PREPARATION PLANTS 

Fine coal flotation of plant waste: An in-plant comparison— 
columns vs. sub-a cell: Technical report, December 1, 
1990—February 28, 1991, 16:22399 (R;US) 

Recovery of fine coal from waste streams using advanced col- 
umn flotation: Technical report, December 1, 1990—February 
28, 1991, 16:22397 (R;US) 

[Recovery of coal fines from preparation plant effluents}: Techni- 
cal report, December 1—February 28, 1991, 16:22398 (R;US) 

COAL PRODUCING DISTRICTS 

Activities of the mining authorities of Nordrhein-Westfalen, 1989, 

16:22544 (1;DE;in German) 
COAL TAR OILS 

See also NAPHTHA 

Advanced concept for the production of co-products, 16:22458 
(RA;US) 

COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 

COAL-OIL MIXTURES 
See COAL 


COALIFICATION 
Coalification by clay-catalyzed oligomerization of plant: Progress 
report, January 1, 1991—March 30, 1991, 16:22505 (R;US) 
COASTAL REGIONS 
A global geographic information system data base of storm oc- 
currences and other climatic phenomena affecting coastal 
zones, 16:24392 (R;US) 
COASTAL WATERS 
Comparison of methods for evaluating measures against 
coastal water pollution: An analysis of measures for the inner 
Oslofiord, 16:24467 (R;NO;In Norwegian) 
COATED FUEL PARTICLES 
Diffusion modeling of fission product release during depressur- 
ized core conduction cooldown conditions, 16:22967 (R;US) 
Fission product retention in TRISCO coated UOz particle fuels 
subjected to HTR simulated core heating tests, 16:22968 
(R;US) 
COATINGS 
See also PROTECTIVE COATINGS 
Preparation of damage resistant optical coatings on flat sub- 
strates: Final report, Test of the high temperature coater for 
planar substrates, 16:23515 (R;US) 
COBALT 
EXAFS study of sputtered Co/Al multilayers by electron detec- 
tion: Structural difference due to deposition condition, 
16:23346 (R;US) 
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COBALT 


Slurry phase Fischer-Tropsch synthesis: Cobalt plus a 
water-gas shift catalyst: [Quarterly] report. October 1. 1990—- 
December 31. 1990. 16:22462 (R:US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas-shift catalyst. 16:22418 (RA:US) 

The development of a cobalt catalyst for use in slurry reactors. 
16:22416 (RA:US) 

COBALT 59 TARGET 

Electromagnetic dissociation of Au and Co targets by relativistic 

heavy ions, 16:24958 (R:US) 
COBALT 60 

[Mutagenic effect of tritium on DNA _ of 

melanogaster]: Progress report, 16:24557 (R;US) 
COBALT IODIDES 

The pressure-induced Mott Transition in transition-metal io- 

dides, 16:23400 (R:US) 
COBALT OXIDES 

An exploratory program for using hydrous metal oxide ion ex- 
changers as Fischer-Tropsch catalysts, 16:22419 (RA;US) 

Creep and diffusion in nonstoichiometric oxides, 16:23433 (R;US) 

Defects and transport in mixed oxides: Progress report, 
16:23449 (R:US) 

COENZYMES 

Genetics of the methanogenic bacterium, Methanococcus 
voltae with attention to genetic expression mechanisms: 
Summary progress report, 16:24477 (R;US) 

COGEMA LA HAGUE 
Current status of reprocessing in France, 16:22626 (R;FR) 
COGENERATION 

Analysis of demand, gas engines in Denmark: Energy plan 
2000, 16:23330 (I;DK;in Danish) 

HVAC and building systems congress '91; Lighting efficiency 
congress '91; Cogeneration project development '91; Environ- 
mental management congress '91: Proceedings, 16:23272 
(R;US) 

Nonutility generation supply model: 
16:23306 (R;US) 

COGENERATION PLANTS 
See DUAL-PURROSE POWER PLANTS 
COILS (MAGNETIC) 

See MAGNET COILS 
COKE-OVEN GAS 

See COAL GAS 
COLLECTOR PROPERTIES 

See POROSITY 
COLLECTOR PROPERTIES (ROCKS) 

See POROSITY 
COLLECTRONS 

See SELF-POWERED NEUTRON DETECTORS 
COLLEGES 

See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 

Accelerator design of the KEK B-Factory, 16:24178 (R;JP) 

Beam-beam interaction and high order resonances, 16:23917 
(R;US) 

Differential luminosity under beamstrahlung, 16:23976 (R;US) 

Minijets and large hadronic backgrounds at e*e~ supercollid- 
ers, 16:24726 (R;DE) 

Physics and detector of asymmetric B factory at KEK, 16:23874 
(R;JP) 

Radiative increase of beam emittance in the final lense of a lin- 
ear collider, 16:23938 (R;SU;in Russian) 

COLLISIONAL PLASMA 
Hypervelocity impact jet formation, 16:24679 (R;US) 
COLLISIONLESS PLASMA 
An extension of the Boltzmann relation to collisionless maane- 
tized plasma, 16:25388 (R;SE) 
COLLOIDS 
See also ALGINIC ACID 
FOAMS 
GELS 

A high level dosemeter with metallic colloid formation in an ionic 

crystal, 16:24287 (RA;JP) 


Drosophila 


Final documentation, 
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COLOGNE SPIRITS 

See ETHANOL 

COLORADO 

Developing environmentally responsible energy resources, 

16:22860 (RA:US) 
COLORADO PLATEAU 

Whole-rock and mineral chemical data for lamprophyric dikes of 

the Navajo volcanic field, 16:24604 (R:US) 
COLUMBIA RIVER 

Hanford Environmental Dose Reconstruction Project: Monthly 
report. May 1991, 16:24393 (R:US) 

Health Instrument Divisions monthly report, August 1948: 
Rough draft, 16:22794 (R:US) 

Health Instrument Divisions monthly report, July 1948: Rough 
draft. 16:22793 (R;US) 

Health Instrument Divisions monthly report, October 1948: 
Rough draft, 16:22795 (R:US) 

Radioactive contamination in the environs of the Hanford Works 
and vicinity for the period January, February, March, 1948: 
Progress report, 16:24381 (R;US) 

Simulations of strontium-90 transport from the 100-N Area to the 
Columbia River using VAM2DH, 16:23070 (R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED SOXNOX PROCESSES 
Development of LBL PhoSNOX combined NO,/SOz2 treatment 
process, 16:22925 (R:US) 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

Commercial gasifier for IGCC applications study report, 
16:22460 (R;US) 

Exergy analysis for an integrated gasification combined cycle 
plant, 16:23182 (R;SE;In Swedish) 

Integration and testing of hot desulfurization and entrained flow 
gasification for power generation systems, 16:22907 (RA:US) 

New peat power generation technology IGCC - integrated Gasi- 
fication Combined Cycle, 16:22913 (RA;Fl) 

Specific technical development, optimization and adjustment of 
air separation plant to be integrated in the combined gas- and 
steam turbine power plant with coal gasification. Final report, 
16:22912 (1;DE;In German) 

Stochastic modeling of integrated coal gasification combined cy- 
cle systems, 16:22447 (RA;US) 

COMBUSTION 

Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Quarterly technical progress report No. 7, May 1, 
1987—July 31, 1987, ninth quarterly reporting period, 
16:22567 (R;US) 

Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Quarterly technical progress report No. 12, November 
1, 1988-January 31, 1989, fifteenth quarterly reporting pe- 
riod, 16:22568 (R;US) 

Simulation of combustion processes in an MHD second stage 
combustor, 16:22906 (R;US) 

COMBUSTORS 

Modification of the “TEACH” computer code for use in a study of 

swirling turbulent flows, 16:22574 (R;US) 
COMMERCIAL BUILDINGS 

Commercial buildings characteristics, 1989 (Contains glossary), 
16:23282 (R;US) 

Energy efficient building design: Guidelines for local govern- 
ment, 16:23283 (R;US) 

The US Department of Energy’s Advanced Energy Design and 
Operation Technologies (AEDOT) project, 16:23293 (R;US) 

COMMERCIAL SECTOR 

Engineering evaluation/cost analysis for the proposed decon- 
tamination of properties in the vicinity of the Hazelwood 
Interim Storage Site, Hazelwood, Missouri — environment as- 
sessment, 16:22770 (R;US) 





COMMUNICATIONS 
See also DATA TRANSMISSION 
Computer conferencing on CERNVM, 16:25516 (R;US) 
Limitations in transmitter-receiver distances for terrestrial mi- 
crowave transmissions, 16:24631 (R;XA) 
Very low bit rate voice for packetized mobile applications, 
16:25512 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT IGNITION TOKAMAK 
Electron cyclotron heating and current drive in toroidal geome- 
try: Technical progress report, 16:25322 (R;US) 
COMPLEX TERRAIN 
Surface meteorological conditions during the Winter 1990 
Navajo Generating Station Visibility Impairment Study, 
16:24399 (R;US) 
COMPLIANCE AUDITS 
Environmental auditing, 16:23196 (R;US) 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
Photobiotechnology: Algal hydrogen production and photocon- 
ductivity of metalized chloroplasts, 16:22855 (R;US) 
Supercritical fluids cleaning, 16:23313 (R;US) 
COMPOSITE MODELS 
See also PARTON MODEL 
Effects of exotic composite particles in the TRISTAN, SLC, and 
LEP energy region, 16:24806 (RA;JP) 
Extra composite W and Z bosons implied by complementarity, 
16:24805 (RA;JP) 
New physics at TeV scale, (2), 16:24807 (RA;JP) 
COMPOUND NUCLEI 
An algorithm for the construction of a complex gamma-decay 
scheme on the basis of spectroscopic data from (n, 2-7) and 
(n, +) reactions, 16:25001 (R;SU) 
Influence of collective excitations on pre-equilibrium and equilib- 
rium processes, 16:24985 (R;SU;In Russian) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPTON EFFECT 
On the simulation of gamma quantum Compton scattering, 
16:25043 (R;SU;in Russian) 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 
Guidelines for acquisition, installation, and testing of pertor- 
mance assessment software, 16:22676 (R;US) 
Management and Software Quality Assurance, 16:25519 (R;US) 
COMPUTER CALCULATIONS 
Educational opportunities in computational science at Argonne 
National Laboratory, 16:25471 (R;US) 
COMPUTER CODES 
See also B CODES 
C CODES 
E CODES 
F CODES 
G CODES 
H CODES 
S CODES 
Evaluation and validation of criticality codes for fuel dissolver 
calculations, 16:22824 (R;US) 
SODIUM - a code for calculating thermophysical properties of 
the sodium in the liquid and gaseous states, 16:23395 (R;DE) 
COMPUTER GRAPHICS 
Application package for graphics output in the VGRA physical 
experiment. Part 1. GRAD2D, 16:25503 (R;SU;In Russian) 
Scientific data visualization, 16:25479 (R;US) 
Visualization using a data flow-based paradigm, 16:25500 (R;US) 
Xplot: XY plotting software for Sun Workstations, 16:25513 
(R;US) 
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COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Requirements for a network storage service, 16:25510 (R;US) 
Solving computational grand challenges using a network of het- 
erogeneous supercomputers, 16:25476 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTERIZED CONTROL SYSTEMS 
Overview of real-time kernels at the Superconducting Super 
Collider Laboratory, 16:24142 (R;US) 
COMPUTERIZED SIMULATION 
Load-balancing and performance of a gridiess particle simulation 
on MIMD, SIMD, and vector supercomputers, 16:25506 (R;US) 
MAPLE research reactor beam-tube performance, 16:23072 
(R;CA) 
COMPUTERIZED TOMOGRAPHY 
X-ray computed tomographic imaging, 16:23504 (RA;US) 
COMPUTERS 
See also DIGITAL COMPUTERS 
HYPERCUBE COMPUTERS 
MICROPROCESSORS 
Design experience of base-isolation system applied to a com- 
puter center building, 16:23109 (RA;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETES 
Aging of concrete structures in nuclear power plants, 16:23015 
(R;US) 
Alkali-aggregate reaction in concrete: Italian overview of prob- 
lem, 16:23533 (R;IT) 
Leaching studies of heavy concrete material for nuclear fuel 
waste immobilization containers, 16:22651 (R;CA) 
CONDENSATION (VAPOR) 
See VAPOR CONDENSATION 
CONDENSERS 
Surface condenser, 16:22889 (RA;US) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONDUCTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONFORMAL GROUPS 
Finite abelian subalgebra of W(si(n)), 16:24828 (R;DE) 
Irrational free field resolutions for W(sl(n)) and extended Sug- 
awara construction, 16:24827 (R;DE) 
Parafermionic conformal field theory, 16:24869 (IA;BR) 
CONFORMAL INVARIANCE 
Rational conformal theories involving a U(1) current algebra, 
16:24831 (IA;BR) 
Yang-Baxter algebra - Integrable systems - Conformal quantum 
field theories, 16:24866 (IA;BR) 
CONFORMATIONAL CHANGES 
Molecular understanding of mutagenicity using potential energy 
methods: Progress report, September 1, 1990—May 31, 1991, 
16:24483 (R;US) 
CONING 
See CHANNELING 
CONNECTIONS 
See JOINTS 
CONNECTORS 
Transition fittings between aluminum and stainless steel compo- 
nents of cryogenic accelerators, 16:24100 (R;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
Overview of a continuous rotary dissolver concept with concen- 
tration on motor control and fabrication techniques, 16:22628 
(R;US) 
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Process automation using combinations of process and ma- 
chine contro! technologies with application to a continuous 
dissolver, 16:22627 (R;US) 

CONSTRUCTION 

Power City Partners, L.P. natural gas import project (FE Docket 
No. 90-33-NG): Environmental assessment, 16:22928 (R;US) 

Sensible living for the 90’s: A portfolio of case studies from 
RCDP Cycle 1, 16:23276 (R:US) 

CONSUMER PRODUCTS 
Household hazardous waste management planning, 16:23323 
(R;US) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
TANKS 

Compas project stress analysis of HLW containers: behaviour 
under realistic disposal conditions, 16:22700 (R;FR) 

Effect of ionizing radiation on the waste package environment: 
Revision 1 (Yucca Mountain Project), 16:22758 (R;US) 

Performance implications of waste package emplacement orien- 
tation, 16:22756 (R;US) 

Stress analysis of HLW containers advanced test work Compas 
project, 16:22694 (R;FR) 

Stress corrosion cracking of candidate waste container materi- 
als, 16:22657 (R;US) 

TRUPACT-I] Container Maintenance Program Plan: Revision 2, 
16:23783 (R;US) 

The future supply of and demand for candidate materials for the 
fabrication of nuclear fuel waste disposal containers, 
16:23780 (R;CA) 

Yucca Mountain near-field environment considerations for engi- 
neered barrier system design and performance (YUCCA 
MOUNTAIN PROJECT), 16:22757 (R;US) 

CONTAINMENT 

See also CONTAINMENT SYSTEMS 

The response of BWR Mark Ii containments to station blackout 
severe accident sequences, 16:23153 (R;US) 

CONTAINMENT SYSTEMS 

Containment venting sliding pressure venting process for PWR 
and BWR plants, 16:23147 (RA;US) 

Federal facility agreement contingency, upgrade, and replace- 
ment plans for the ORNL active low-level radioactive waste 
tank system, 16:22736 (R;US) 

CONTAMINATION 

See also SURFACE CONTAMINATION 

Personnel protective equipment total-encapsulating suit decon- 
tamination study using shower systems, 16:23784 (R;US) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTROL (RADIOACTIVITY) 

See RADIATION MONITORING 
CONTROL ELEMENTS 

Metodology of contro] rods project for pressurized light-water re- 
actors, 16:23040 (1;BR;In Portuguese) 

CONTROL EQUIPMENT 
Overview of nuclear power plant equipment qualification issues 
and practices, 16:23036 (R:CA) 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
KfK analysis of the SUPER-PHENIX-1 control rod experiments. 
Pt. 1. The experimental results, 16:23019 (R;DE) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ENTRY CONTROL SYSTEMS 
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ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Design of a multivariable RF control system using gain-shaping 

in the frequency domain, 16:24099 (R;US) 
CONTROL THEORY 
An efficient control algorithm for nonlinear systems, 16:25243 
(R;XA) 

CONVECTIVE LOOP HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
CONVERTERS (ANALOG-DIGITAL) 

See ANALOG-TO-DIGITAL CONVERTERS 
CONVERTERS (ELECTRIC) 

See DC TO DC CONVERTERS 
COOLANT LOOPS 

Water treatment technology, 16:23268 (RA;US) 
COOLANT-FUEL INTERACTIONS 

See FUEL-COOLANT INTERACTIONS 
COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also COOLANT LOOPS 

REACTOR COOLING SYSTEMS 

Behavior of ruthenium in the case of shutdown of the cooling 
system of HLLW storage tanks, 16:22811 (RA;US) 

Cooler technology, 16:23264 (RA;US) 

Integration of a dessicant cooling system with a stag turbine and 
an absorption refrigeration cycle to meet the total annual en- 
ergy requirements of small- and medium-size communities, 
16:23316 (R;US) 

NSLS process water systems: Description of physical plant and 
retrospective analysis of fault reports, 16:24030 (R;US) 

Options of desiccant cooling and dehumidification technology, 
16:23274 (R;US) 

Separator plate technology, 16:23263 (RA;US) 

COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COORDINATED RESEARCH PROGRAMS 
See also CONSOLIDATED FUEL REPROCESSING PRO- 
GRAM 

Synthesis of options for academic research facility financing, 

16:23206 (R;US) 
COPOLYMERS 

Coecrystallization in blends of poly(butylene terephthalate) and 
poly(ester-ether) segmented block copolymers, 16:23527 
(R;US) 

COPPER 
Argon lons 

lon scattering in submicron scale semichannels during interac- 

tion with relief surface, 16:25159 (IA;SU;In Russian) 
Benzoyl Radicals 

Obtention of copper-64 with high specific activity using Szilard- 

Chalmers process, 16:23712 (1;BR;In Portuguese) 
Catalytic Effects 

Fischer-Tropsch synthesis over iron/silica catalysts, 16:22417 
(RA;US) 

Probe molecule studies: Active species in alcohol synthesis: 
Quarterly report No. 2, January 1991—March 1991, 16:22492 
(R;US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas-shift catalyst, 16:22418 (RA;US) 

Compression 

Deformation behavior of pre-shocked copper as a function of 

strain rate and temperature, 16:23426 (R;US) 
Containers 

The future supply of and demand for candidate materials for the 
fabrication of nuclear fuel waste disposal containers, 
16:23780 (R;CA) 

Detormation 

Deformation behavior of pre-shocked copper as a function of 
strain rate and temperature, 16:23426 (R;US) 

Shear stress prediction in shock loaded copper, 16:23405 (R;US) 





Electrochemical Corrosion 

The electrochemical behaviour of copper in aerated 1 moicenter 
dotdm-* NaCl at room temperature. Pt. 3: Behaviour at the 
corrosion potential, 16:23341 (R;CA) 

The electrochemical behaviour of copper in aerated 1 molcenter 
dotdm~—* NaCl at room temperature. Pt. 1: Anodic dissolution 
of copper, 16:23340 (R;CA) 

The electrochemical behaviour of copper in aerated 1 molcenter 
dotdm—* NaCl at room temperature: Pt. 2: Cathodic reduc- 
tion of oxygen on copper, 16:22652 (R;CA) 

Flow Stress 
A new model of rate dependent elastic-plastic flow, 16:23406 
(R;US) 
Geometry 
Texture development in CU-W composites, 16:23544 (R;US) 
Health Hazards 
The Installation Restoration Program toxicology guide: Volume 
5, 16:24596 (R;US) 
impact Shock 
Shear stress prediction in shock loaded copper, 16:23405 (R;US) 
Impurities 

Spectrographic determination of impurities in copper and copper 

oxide, 16:23637 (R;BR;In Portuguese) 
Meetings 

Angular distributions of sputtered particles from lithium- 

implanted aluminium and copper crystals, 16:25175 (R;DK) 
Neutron Flux 

Obtention of copper-64 with high specific activity using Szilard- 

Chalmers process, 16:23712 (1;BR;in Portuguese) 
Performance Testing 

Cross-flow, filter-sorbent catalysts for particulate, SO2 and NO, 
control: Technical progress report: Fifth quarterly, 16:22539 
(R;US) 

Physical Radiation Effects 

High energy heavy ion irradiation effect on defect structure of 

metals, 16:23393 (R;SU;In Russian) 
Precipitation 
Characterization of copper precipitation in a 17/4 PH steel: A 
combined APFIM/TEM study, 16:23348 (R;US) 
Shock Waves 
Bauschinger effect during shock loading, 16:25178 (R;US) 
Sputtering 

Angular distributions of sputtered particles from lithium- 

implanted aluminium and copper crystals, 16:25175 (R;DK) 
Stress Corrosion 

Stress corrosion cracking of candidate waste container materi- 

als, 16:22657 (R;US) 
Temperature Measurement 

Initial experiments for remote sensing of temperature in shaped 
charge jets and explosively formed projectiles, 16:23811 
(R;US) 

Texture 
Texture development in CU-W composites, 16:23544 (R;US) 
Yield Strength 

High energy heavy ion irradiation effect on defect structure of 

metals, 16:23393 (R;SU;in Russian) 
COPPER 64 

Obtention of copper-64 with high specific activity using Szilard- 

Chalmers process, 16:23712 (1;BR;In Portuguese) 
COPPER 64 TARGET 

Enhanced production of Na by wide-angle secondaries pro- 
duced in the interaction of relativistic carbon ions with copper, 
16:24950 (R;SU) 

Longitudinal and transverse dimensions of 7~-meson emission 
region in central 1*C + Cu collisions at 3.66 A GeV energy, 
16:24951 (R;SU;In Russian) 

COPPER 65 

Frequencies of nuclear resonances for copper and electronic 

wave function of antiferromagnetic LasCuO,, 16:25161 (R;SU) 
COPPER 65 TARGET 

Investigation of photonuclear reactions with a-particle emission in 

the giant dipole resonance region, 16:24921 (R;SU;In Russian) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 


CORROSION 


Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 16:23482 (RA;US) 

COPPER BASE ALLOYS 

See also BRONZE 

Strength and electrical conductivity of deformation processed 
Cu-15**v**/oFe metal matrix composites produced by powder 
metallurgy/techniques, 16:23388 (R;US) 

Stress corrosion cracking of candidate waste container materi- 
als, 16:22657 (R;US) 

Temperature and pressure investigation of high energy Ar and 
Xe implanted manganin, 16:23392 (R;SU) 

COPPER BORIDES 
Fundamental magnetic studies of iron-rare-earth-metalloid al- 
loys: Progress report, 16:23369 (R;US) 
COPPER COMPOUNDS 
See also COPPER BORIDES 
COPPER OXIDES 
CUPRATES 

Radiation-induced amorphization of intermetallic compounds: A 
molecular-dynamics study of CuTi and CugTis, 16:25089 
(R;US) 

COPPER IONS 

Dewatering studies of fine clean coal: Technical [quarterly] re- 

port, December 1, 1990—February 28, 1991, 16:22489 (R;US) 
COPPER OXIDES 

Annealing and structure studies on Tl-2223 and Tl-1223 crys- 
tals, 16:23513 (R;US) 

Comparative study of the reactions of the metal oxides with H2S 
and SO2: Technical progress report, September—Decemeber 
1990, 16:22920 (R;US) 

Flux dynamics in a single crystal of BisSr2CaCu20,, 16:23437 
(R;US) 

Large bipolarons and superconductivity, 16:25226 (R;US) 

Low temperature flux creep in high-T-superconductors, 
16:23440 (R;US) 

Neutron scattering studies of spin correlations in metallic 
YBazCu3O¢,,, 16:23441 (R;US) 

Photoemission and electronic structure studies of YBazCu30,, 
16:25190 (R;US) 

Photoemission measurement of Fermi surface, band dispersion 
and quasiparticle lifetime in YBapCu3O¢ 9, 16:23439 (R;US) 

Spectroscopic and ion probe characterization of laser produced 
plasmas used for thin film growth, 16:23443 (R;US) 

Superconducting superoxygenated Laz_,Sr,CuO4,5: Search 
for phase separation, 16:23514 (R;US) 

Superconducting transport properties and surface microstruc- 
ture for YBazCu307_ s-based superlattices grown by pulsed 
laser deposition, 16:23444 (R;US) 

The derivation of effective spin Hamiltonians and the origin of 
the magnetic field induced transition in orthormbic LazCuO,, 
16:23462 (R;US) 

The superconducting flux flow transistor: Models and applica- 
tions, 16:23849 (R;US) 

COPROCESSING 

Fundamental reaction pathways during coprocessing: Quarterly 
technical progress report No. 8 and milestone status report, 
16:22472 (R;US) 

Reaction pathways during coprocessing the reaction of Illinois 
No. 6 coal with Lloydminster resid under mild conditions, 
16:22426 (R;US) 

CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See MAIZE 
CORRELATION ENERGY 
See ELECTRON CORRELATION 


CORROSION 
Evaluation of hydrogen production from COz2 corrosion of steel 
drums in SFR, 16:23378 (R;NO) 
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CORROSION PRODUCTS 


CORROSION PRODUCTS 

Theoretical approach to description of some corrosion product 
transport processes in PWRs primary circuit, 16:23429 (R;CS) 

Water treatment technology, 16:23268 (RA;US) 

CORROSION RESISTANT ALLOYS 
See also ALLOY-NI50CR22FE18MO9 
ALLOY-NI53CR19FE19NB5MO3 
ALLOY-ZR98SN-4 
STEEL-CR19NI10 
STEEL-CR19NI10-L 
Investigation of austenitic alloys for advanced heat recovery and 
hot-gas cleanup systems, 16:23359 (R;US) 
COSMETICS 
See CONSUMER PRODUCTS 
COSMIC GAMMA RAYS 
See COSMIC PHOTONS 
COSMIC NEUTRONS 

Cosmic neutron and gamma quanta detection at balloons, 

16:24634 (R;SU;In Russian) 
COSMIC NUCLEI 

On the existence of actinides in galactic cosmic rays, 16:24616 
(IA;SU) 

Results of calibrating meteoritic olivines by 2°°U nuclei at the 
Bevalac accelerator, 16:24618 (R;SU;In Russian) 

COSMIC PHOTONS 

Cosmic neutron and gamma quanta detection at balloons, 

16:24634 (R;SU;In Russian) 
COSMIC PROTONS 

Results of measurements of a proton spectrum in the energy 
range more then 1 TeV at satellites by the SOKOL instrument, 
16:24626 (R;SU;In Russian) 

COSMIC X RAYS 

See COSMIC PHOTONS 
COSMOGONY 

See COSMOLOGY 
COSMOLOGICAL MODELS 

Post-Newtonian equations of motion in flat cosmological mod- 
els, 16:24627 (R;JP) 

Qualitative analysis of cosmological models in Brans-Dicke 
theory, solutions from non-minimal coupling and viscous uni- 
verse, 16:24615 (1;BR;ln Portuguese) 

COSMOLOGY 
Cosmogenesis, 16:24623 (RA;HU) 
Physical background to evolutionary studies, 16:24622 (RA;HU) 
COSMOS 
See UNIVERSE 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLING CONSTANTS 
About extrapolation of coupling constant of vertex + -> 37 to 
low-energy limit, 16:24705 (R;SU;In Russian) 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CP INVARIANCE 

CP violation in B meson decays in 3- and 4- generation models, 
16:24792 (RA;JP) 

Rare decays and CP violation in K and B systems, 16:24790 
(RA;JP) 

Using the top quark for testing Standard Model polarization and 
CP predictions, 16:24823 (R;US) 

CRACKS 

Microstructural modeling of cracks, 16:23484 (RA;US) 

Sizing of cracks by ultrasonic testing - Diffraction methods, 
16:23814 (R;SE;in Swedish) 

CREEP 

Creep curve formularization at 950degC for Hastelloy XR, 

16:23389 (R;JP;In Japanese) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
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CRITICAL CURRENT 
Strain dependence of critical current in advanced Nb3Sn super- 
conductors, 16:25199 (RA;XA) 
CRITICAL HEAT FLUX 
Technique for obtaining standard reference data on critical heat 
fluxes in tubes with uniform heating, 16:23802 (R;SU;In Rus- 
sian) 
CRITICALITY 
Evaluation and validation of criticality codes for fuel dissolver 
calculations, 16:22824 (R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CRNL MP TANDEM ACCELERATOR 
Progress report. Physics and Health Sciences. Physics section. 
1988 July 01-December 31, 16:23857 (R;CA) 
CRNL SUPERCONDUCTING CYCLOTRON 
Progress report. Physics and Health Sciences. Physics section. 
1988 July 01-December 31, 16:23857 (R;CA) 
CROSS SECTIONS 
See also DIFFERENTIAL CROSS SECTIONS 
Calculation of electrons-photons energy exchange through in- 
verse Compton at high energies, 16:24725 (R;FR;In French) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRYOSTATS 
Design development for the 50mm Superconducting Super Col- 
lider dipole cryostat, 16:24055 (R;US) 
Design of the multilayer insulation system for the Superconduct- 
ing Super Collider 50mm dipole cryostat, 16:24056 (R;US) 
CRYSTAL DEFECTS 
Defect modelling in HRTEM image simulation, 16:25501 (R;US) 
Influence of lattice defects on criticality of Potts ferromagnet, 
16:25113 (1;BR;in Portuguese) 
CRYSTAL GROWTH 
Crystal surface analysis using matrix textural features classified 
by a Probabilistic Neural Network, 16:23531 (R;US) 
CRYSTAL LATTICES 
Direct imaging of ordering in Si-Ge alloys, ultrathin superiat- 
tices, and buried Ge layers, 16:25092 (R;US) 
CRYSTAL RIVER-3 REACTOR 
Risk-based inspection guide for Crystal River Unit 3 Nuclear 
Power Plant, 16:23150 (R;US) 
CRYSTAL STRUCTURE 
See also CRYSTAL DEFECTS 
CRYSTAL LATTICES 
ARPEFS as an analytic technique, 16:25181 (R;US) 
CRYSTALLINE LENS 
Changes on the opacity of bovine crystalline lense protein irradi- 
ated with sup(60)Co in vitro in the presence of sulphurated 
compounds, 16:24567 (1;BR;ln Portuguese) 
CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
METAMORPHIC ROCKS 
CRYSTALS 
See also LIQUID CRYSTALS 
MONOCRYSTALS 
Channeling crystals for positron production, 16:23973 (R;US) 
Measurements of ionization cross-section for electron energy- 
loss microanalysis under well defined scattering conditions, 
16:25179 (R;US) 
Paralle!| nanometer scale fabrication: Progress report, Septem- 
ber 15, 1990—May 15, 1991, 16:23362 (R;US) 
Parametric X-ray spectrum for backreflections, 
(IA;SU;In Russian) 
Phonon dispersion curves in high temperature solids from liquid 
structure factors, 16:25111 (R;XA) 
Plotter of pole figure using data from x-ray diffraction, 16:25120 
(|;BR;In Portuguese) 


16:25143 





Proceedings of 19. All-union conference on physics of charged 
particles and crystals interactions, 16:25122 (1;SU;In Russian) 
Shock initiation of pentaerythritol tetranitrate crystals: Steric ef- 
fects due to plastic flow, 16:24343 (R;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Critical behaviour of Y-Ba-Cu-O HTSC-ceramics under irradia- 
tion by reactor neutrons, 16:25224 (R;SU;In Russian) 
Effect of oxygen implantation on the critical transition temperature 
in CuO and BiSrCaCuO films, 16:25155 (IA;SU;In Russian) 
Electronic structure of bismuth in high-temperature superconduc- 
tor Bi; ¢Pbo 4Sr2Cao 5Cu35O0,, 16:25183 (R;SU;In Russian) 
Frequencies of nuclear resonances for copper and electronic 
wave function of antiferromagnetic LapCuO,, 16:25161 (R:SU) 
Influence of the superconducting energy gap on the line width of 
the crystal field transition in the high Te superconductor 
Tmo. Yo.pBaaCu,QO¢ o, 16:25165 (R;SU) 
Real time neutron diffraction analysis at the pulsed IBR-2 reac- 
tor, 16:25167 (R;SU;In Russian) 
Study of YBapCu30, ceramics synthesis by neutron diffraction 
method, 16:25172 (R;SU;In Russian) 
The low field eletrodynamics of HTSC, 16:25225 (R;SU;In Rus- 
sian) 
YBCO superconducting films prepared by DC magnetron sput- 
tering, 16:25220 (R;SU;In Russian) 
CURIE POINT 
Pressure dependence of the Curie-temperature in the Kondo- 
lattice-compound YbNiSn, 16:23399 (R;US) 
CURIE TEMPERATURE 
See CURIE POINT 
CURIUM 
Preparation of rare metallic actinides (*4®Cm, 24°Bk, 24°Cf) and 
investigation of their crystalline structure, 16:23758 (IA;SU) 
CURIUM 244 
Identification of colloids in nuclear waste glass reactions, 
16:22659 (R;US) 
CURIUM ALLOYS 
Palladium alloys with americium and curium, 16:23411 (R;SU;In 
Russian) 
CURIUM CHLORIDES 
The formation of mixed condensed clusters of the M2Cl, type by 
actinides and lanthanides, 16:23721 (IA;SU) 
CURIUM COMPLEXES 
investigations on aqueous chemistry of mendelevium and other 
transplutonium elements, 16:23763 (IA;SU) 
CURIUM ISOTOPES 
See also CURIUM 244 
X-ray intensity for M-, L-series of actinides, 16:23722 (IA;SU) 
CURIUM NITRATES 
Thermal decomposition of transplutonium elements oxalates, 
16:23759 (IA;SU) 
CUTTINGS REMOVAL 
Chip breaking for an automated accurate turning system, 
16:23430 (R;US) 
CYCLIC ACCELERATORS 
See also CYCLOTRONS 
SYNCHROCYCLOTRONS 
SYNCHROTRONS 
Design of the compressor/stretcher ring of the Japanese Hadron 
Project, 16:24063 (R;JP) 
CYCLONE SEPARATORS 
Cyclone performance and optimization: Eighth quarterly report, 
16:22533 (R;US) 
Cyclone performance and optimization: Eleventh quarterly re- 
port, 16:22536 (R;US) 
Cyclone performance and optimization: 
16:22530 (R;US) 
Cyclone performance and optimization: Ninth quarterly report, 
16:22534 (R;US) 
Cyclone performance and optimization: Seventh quarterly re- 
port, 16:22532 (R;US) 
Cyclone performance and optimization: Sixth quarterly report, 
16:22531 (R;US) 


Fifth quarterly report, 


DATA BASE MANAGEMENT 


Cyclone performance and optimization: Tenth quarterly report, 
16:22535 (R;US) 
Evaluation, engineering and development of advanced cyclone 
processes: Quarterly technical progress report No. 2, January 
1, 1990—March 31, 1990, 16:22400 (R:US) 
Fundamentals of gas-particle separation processes at high tem- 
perature and pressure, 16:22916 (R;US) 
CYCLOTRON RESONANCE 
Pitch angle scattering of runaway electrons in tokamaks due to 
cyclotron resonance in the ripple, 16:25317 (R;FR) 
CYCLOTRONS 
See also MICROTRONS 
Time-of-flight spectrometer of fast neutrons on the FEI cyclotron 
base, 16:24196 (R:SU;In Russian) 
CYSTEAMINE 
See MEA 
CYTOCHROME OXIDASE 
Picosecond infrared study of carbonmonoxy cytochrome c oxi- 
dase: Ligand transfer dynamics and binding orientations, 
16:24486 (R;US) 
CYTOCHROMES 
The “ligand shuttle” reactions of cytochrome oxidase: Spectro- 
scopic evidence, dynamics, and functional significance, 
16:24484 (R;US) 


D 


D RESONANCES 
See CHARMED MESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
DAMS 
Alkali-aggregate reaction in concrete dams, 16:22873 (R;IT) 
Concrete-stone-mortar dam degradation in Italy, 16:22881 
(R;IT;In Italian) 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA 
UFO (UnFold Operator) default data format, 16:25507 (R;US) 
DATA ACQUISITION SYSTEMS 
COMMODORE C-64 personal computer based system for ra- 
dioanalytical data evaluation, 16:23644 (R;SU;In Russian) 
Hardware-software complex for investigation of fragmentation 
processes in nucleus-nucleus collisions, 16:24251 (R;SU;In 
Russian) 
Large scale hodoscope data acquisition system electronics for 
the tagged neutrino facility, 16:24210 (R;SU;in Russian) 
PAN-DA and beyond: Data acquisition for the next generation 
experiments, 16:24054 (R;US) 
Uniform remote control of front end processors in PAN-DA, 
16:24053 (R;US) 
DATA ANALYSIS 
Indoor air flow and pollutant removal in a room with task ventila- 
tion, 16:23287 (R;US) 
DATA BASE MANAGEMENT 
A resilient replication method in distributed database systems, 
16:25477 (R;US) 
An introduction to the ADAMS interface language: Part 1, 
16:25529 (R;US) 
Approaches to design of real-time database systems, 16:25527 
(R;US) 
Concurrent access to O-trees, 16:25530 (R;US) 
Implementation of a hypercube database system: Final report, 
July 1, 1988—June 30, 1991, 16:25481 (R;US) 
Incorporation of new tables into the preliminary structure of BDCN 
- nuclear fuel data base, 16:25524 (R;BR;In Portuguese) 
Performance evaluation of multiversion database systems, 
16:25526 (R;US) 
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DATA BASE MANAGEMENT 


Safe referential integrity structures in relational databases. 
16:25534 (R:US) 

Synchronization of replicated data in parallel database systems. 
16:25525 (R:US) 

DATA COVARIANCES 

An attempt at solving the problem of autocorrelation associated 
with use of mean approach for pooling cross-section and time 
series in regression modelling. 16:25249 (R:XA) 

DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
SPECTRA UNFOLDING 
TASK SCHEDULING 

Use of factorized presentation for partitioned tridiagonal and in- 
verse matrices in the creation of software information analysis 
registered by high energy particle spectrometers, 16:24269 
(R:SU:In Russian) 

DATA PROCESSORS 

See DIGITAL COMPUTERS 
DATA STORAGE DEVICES 

See MEMORY DEVICES 
DATA TRANSMISSION 

An integrated approach to analyzing command and control, 
16:24338 (R:US) 

The network software in the distributed system of experiment 
automation for the polarized neutron spectrometer, 16:24273 
(R:SU;In Russian) 

DATA TRANSMISSION SYSTEMS 

Analog and digital input-output unit for IBM PC/XT/AT, 16:24271 
(R;SU;In Russian) 

The input-output block at system IBM PC/XT/AT for temperature 
regulation, 16:24272 (R;SU;In Russian) 

DAUGHTER PRODUCTS 

Radon monitoring in the human environment, 16:24228 (IA;HU) 

Study of the atmospheric chemistry of radon progeny in labora- 
tory and real indoor atmospheres: Progress report, October 
1, 1990—-June 30, 1991, 16:24373 (R;US) 

DC TO AC INVERTERS 

See INVERTERS 
DC TO DC CONVERTERS 

Thyristor converter simulation and analysis, 16:24013 (R;US) 
DEBRIS (NUCLEAR) 

See FISSION PRODUCTS 
DECALSO 

See ION EXCHANGE MATERIALS 
DECAY PRODUCTS 

See DAUGHTER PRODUCTS 
DECHANNELING 

See CHANNELING 
DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

TA-2 Water Boiler Reactor Decommissioning Project: Final 
project report, 16:23134 (R;US) 

DECONTAMINATION 
Decontamination effectiveness of mixtures of citric acid, oxalic 
acid and EDTA, 16:23707 (R;CA) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEER 

Northwest Montana wildlife habitat enhancement: Hungry horse 

elk mitigation project, 16:22877 (R;US) 
DEFORMATION 

See also NUCLEAR DEFORMATION 

Elastic-plastic constitutive relations at large strain, 16:23423 
(R;US) 

DEFORMED NUCLEI 

Computation of characteristics of quasiparticle states of de- 
formed nuclei in quadrupole pairing aspect (QPAIR Program), 
16:25028 (R;SU;In Russian) 

Description of low-lying states in odd-odd deformed nuclei tak- 
ing account of the coupling with core rotations and vibrations. 
1: Theory, 16:25009 (R;SU) 

Reflection-asymmetric shapes in atomic nuclei, 16:24981 (R;US) 

Simple model of a rapidly rotating hot nucleus, 16:25006 (R;SU) 
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DEHUMIDIFICATION 
Options of desiccant cooling and dehumidification technology, 
16:23274 (R:US) 
DEHUMIDIFIERS 
Options of desiccant cooling and dehumidification technology, 
16:23274 (R:US) 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 
See MESONS 
DELTA-1232 BARYONS 
Inclusive charge-exchange (p.n) reactions on nuclei in the A- 
isobar excitation region. 16:25000 (R:SU) 
Inclusive charge-exchange proton reactions on nuclei with A- 
isobar excitation, 16:25020 (R;SU;In Russian) 
DELTA-1236 RESONANCES 
See DELTA-1232 BARYONS 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM 
Ultrasonic cleaning of depleted uranium material as an alterna- 
tive to nitric acid cleaning, 16:22641 (R;US) 
DEPOSITION 
Accounting for dry deposition in incinerator risk assessments, 
16:24369 (R:US) 
DEPTH DOSE DISTRIBUTIONS 
Temporal variation of depth-dose profile in LiF irradiated with pi- 
cosecond pulsed electrons, 16:24286 (RA:JP) 
DEPTH DOSES 
See DEPTH DOSE DISTRIBUTIONS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 
Integration of a dessicant cooling system with a stag turbine and 
an absorption refrigeration cycle to meet the total annual en- 
ergy requirements of small- and medium-size communities, 
16:23316 (R;US) 
Options of desiccant cooling and dehumidification technology, 
16:23274 (R;US) 
DESONOX PROCESS 
See COMBINED SOXNOX PROCESSES 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTION 
See also RADIATION DETECTION 
Quantitative mutation detection using two-dimensional elec- 
trophoresis, 16:24475 (R;US) 
DETECTION (RADIATION) 
See RADIATION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETERGENTS 
Complexing in systems metal-naphthionic acid-surfactant, 
16:23674 (IA;SU;in Russian) 
DETONATORS 
Electrostatic discharge effects on EBW detonators, 16:24351 
(R;US) 
Materials compatibility evaluation of the MC3926 slapper deto- 
nator: Part 1: Coupon aging study, 16:24349 (R;US) 
DEUTERIUM 
Hot atom reactive scattering and photodissociation experiments 
with acetylene and ethylene, 16:23775 (R;US) 
Mode selectivity in cluster-molecule interactions: Ni,3 + Do, 
16:24639 (R;US) 
Muon-catalyzed fusion theory, 16:24665 (R;US) 
Study of nuclear effects in the deuteron and extraction of neu- 
tron to proton stucture function ratio, 16:24822 (R;US) 





DEUTERIUM COMPOUNDS 

Isotope effect studies at high temperatures by the flash or laser 
photolysis-shock tube (FP or LP-ST) technique, 16:23692 
(R:US) 

DEUTERIUM TARGET 

Evaluation of charged-particle reactions for fusion applications, 
16:24931 (R;US) 

Final-state interaction effects in the electrodesiniegration of a 
deuteron, 16:25015 (R;SU;In Russian) 

Is the cold fusion d(d,*He) possible?, 16:24916 (R;SU) 

Microscopic calculation method of pd elastic scattering in quark 
model, 16:24750 (R;SU) 

Photodisintegration of the deuteron at medium and high ener- 
gies, 16:24973 (R;US) 

DEUTERON REACTIONS 

Cross sections for the production of ''C in C targets by 3.65 
AGeV projectiles, 16:24936 (R;SU) 

Fragmentation of deuterons on nucleons in the infinite momen- 
tum frame, 16:24997 (R;SU) 

State-of-the-art of cold fusion, 16:25314 (R;IT) 

Target residues from the reactions of 3.65 A GeV deuterons with 
8SNb, 198Ag, 5°Tb, 197Au and 2°7:2Pb, 16:24919 (R;SU;In 
Russian) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEUTERONS 

Characteristics of dp->pppz- and np->pp7~ reactions and 
deuteron wave function, 16:24930 (R;SU;in Russian) 

Deuteron breakup mechanism in the intermediate-energy re- 
gion, 16:24977 (R;US) 

Spin effects in cumulative production of protons and deuterons 
in proton-nucleus interactions at 16-64 GeV, 16:24938 
(R;SU;in Russian) 

Structure functions of the deuteron with account of meson ex- 
change currents, 16:25023 (R;SU;In Russian) 

DEWATERING 
See WATER REMOVAL 
DIABLO CANYON-1 REACTOR 

Safety Evaluation Report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50- 
275 and 50-323): Supplement No. 34, 16:23136 (R;US) 

DIABLO CANYON-2 REACTOR : 

Safety Evaluation Report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50- 
275 and 50-323): Supplement No. 34, 16:23136 (R;US) 

DIAGNOSIS 

A statistical approach to traditional Vietnamese medical diag- 

noses standardization, 16:24503 (R;XA) 
DIAMONDS 

Adhesion between CVD diamond films and tungsten, 16:23554 
(R;US) 

Measurement of parametric gamma radiation polarization, 
16:25139 (IA;SU;In Russian) 

The study of the ion-crystal interaction by using the blocking 
technique for scattered recoils, 16:25163 (R;SU) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 

See LIMITERS 

DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 

Mathematical simulation of dibaryon resonances fluctuations, 
16:24786 (R;SU;In Russian) 

Search for dibaryon resonances in processes with cumulative 
protons emission in z~ Be interactions at 40 GeV/c, 16:24696 
(R;SU;in Russian) 

Search for dibaryon resonances produced in the target frag- 
mentation region with emission of symmetric particle pairs in 
x ~ Be interactions at 43 GeV/c, 16:24934 (R;SU;In Russian) 

“Inevitable” dibaryons, 16:24810 (R;US) 

DIELECTRIC MATERIALS 

New possibilities for investigation of collective spin-spin interac- 
tions using dynamic cooling of radioactive nuclei, 16:25164 
(R;SU) 
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DIELECTRIC TRACK DETECTORS 
Fast neutron detection using solid state nuclear track detectors, 
16:24215 (I:BR;In Portuguese) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIELS-ALDER REACTION 

Coalification by clay-catalyzed oligomerization of plant: Progress 

report, January 1, 1991—March 30, 1991, 16:22505 (R;US) 
DIESEL FUELS 
Developing environmentally responsible energy resources, 
16:22860 (RA;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL CROSS SECTIONS 

Coincidence: Fortran code for calculation of (e, e’x) differential 
cross-sections, nuclear structure functions and polarization 
asymmetry in self-consistent random phase approximation 
with Skyrme interaction, 16:24933 (R;IT) 

DIFFERENTIAL EQUATIONS 
See also BBGKY EQUATION 
NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 

A novel method to solve functional differential equations. Appli- 
cation to quantum field theory, 16:25270 (R;SU) 

Periodic solutions of certain third order nonlinear differential sys- 
tems with delay, 16:25240 (R:XA) 

Perturbation techniques for models of bursting electrical activity 
in pancreatic G-cells, 16:24490 (R;US) 

The averaged equations of betatron resonances in the sec- 
ond approximation using the Krylov-Bogolyubov method, 
16:23942 (R;SU;In Russian) 

Uniform ultimate boundedness results for some third order non- 
linear differential equations, 16:25236 (R;XA) 

Weighted norm inequalities of Opial and Hardy type for higher- 
order derivatives, 16:25251 (R;XA) 

DIFFERENTIAL TOPOLOGY 
Geometric applications of evolution, 16:25245 (R;XA) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIGESTER GAS 
See METHANE 
DIGITAL COMPUTERS 

See also SUPERCOMPUTERS 

SANDAC V computer electromagnetic interface characteristics: 
Problems and solutions, 16:25508 (R;US) 

DIHYDROXYBENZENE-META 
See RESORCINOL 
DIODE TRANSISTORS 
See TRANSISTORS 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIPOLES 

Picosecond infrared study of carbonmonoxy cytochrome c oxi 
dase: Ligand transfer dynamics and binding orientations, 
16:24486 (R;US) 

DIRAC MATRICES 
See DIRAC OPERATORS 
DIRAC OPERATORS 
Algebric generalization of symmetry Dirac bracket. Application 
to field theory, 16:24860 (|;BR;In Portuguese) 
DISINTEGRATION (FISSION) 
See FISSION 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSION NUCLEAR FUELS 

BASIC program to compute uranium density and void volume 
fraction in laboratory-scale uranium silicide aluminum disper- 
sion plate-type fuel, 16:23028 (R;JP) 

Comparison on performance terms under MTR dispersion fuel 
irradiation, 16:23079 (|;BR;in Portuguese) 

Measurement of thermal conductivity of uranium silicide - alu- 
minum dispersion fuel, 16:23103 (R;JP;in Japanese) 
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DISPERSION RELATIONS 
Atmospheric dispersion models for dense gas releases, 
16:24402 (R:US) 
DISPERSION THEORY 
See DISPERSION RELATIONS 
DISSOLUTION 

Temperature effects on waste glass performance, 16:22658 

(R;US) 
DISSOLVED MATERIALS 
See SOLUTES 

DISSOLVED OXYGEN 
See OXYGEN 
DISSOLVERS 

Evaluation and validation of criticality codes for fuel dissolver 
calculations, 16:22824 (R:US) 

Overview of a continuous rotary dissolver concept with concen- 
tration on motor control and fabrication techniques, 16:22628 
(R;US) 

DISTILLATE FUEL 

See HEATING OILS 
DISTILLATE FUEL OIL 

See HEATING OILS 
DISTILLATION EQUIPMENT 

Comparative performance of aluminium copper and iron solar 
stills, 16:23785 (R:XA) 

DISTRIBUTED DATA PROCESSING 

A resilient replication method in distributed database systems, 

16:25477 (R;US) 
DISTRICT COOLING 

Development of three-pipe DHC system with once-through do- 
mestic hot water supply, 16:23318 (R;US) 

Estimating market penetration of new district heating and cool- 
ing systems using a combination of economic cost and 
diffusion models, 16:23315 (R;US) 

Integration of a dessicant cooling system with a stag turbine and 
an absorption refrigeration cycle to meet the total annual en- 
ergy requirements of small- and medium-size communities, 
16:23316 (R;US) 
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Development of three-pipe DHC system with once-through do- 
mestic hot water supply, 16:23318 (R;US) 

Estimating market penetration of new district heating and cool- 
ing systems using a combination of economic cost and 
diffusion models, 16:23315 (R:US) 

The possibilities of energy meter remote reading in district heat- 
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Investigation of matrix-assisted laser desorption FTMS for 
biomolecules, 16:24476 (R;US) 

Molecular understanding of mutagenicity using potential energy 
methods: Progress report, September 1, 1990—-May 31, 1991, 
16:24483 (R;US) 
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Investigation of matrix-assisted laser desorption FTMS for 
biomolecules, 16:24476 (R;US) 

Molecular understanding of mutagenicity using potential energy 
methods: Progress report. September 1, 1990—-May 31, 1991, 
16:24483 (R;US) 

DNA REPLICATION 

Influence of chromatin molecular changes on RNA synthesis 

during embryonic development, 16:24525 (R;XA) 
DNA SEQUENCING 

Investigation of matrix-assisted laser desorption FTMS for 
biomolecules, 16:24476 (R;US) 

Recognizing genes and other components of genomic structure: 
Workshop report, 16:24485 (R;US) 

[Genomic sequence comparisons]: Annual technical progress 
report, 16:24481 (R;US) 

DOLOMITE 

Characterization of fracture surfaces in dolomite rock, Culebra 
Dolomite Member, Rustler Formation, 16:22753 (R;US) 

Geochemistry and origin of regional dolomites: Technical 
progress report, July 26, 1990—March 25, 1991, 16:24602 
(R;US) 
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DOMESTIC WASTES 

See MUNICIPAL WASTES 
DORMITORIES 
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DOSE DISTRIBUTIONS 

See RADIATION DOSE DISTRIBUTIONS 
DOSE RATES 

Dose estimation using radioinduced chromosomal aberrations 
in human lymphocytes, 16:24568 (I:BR:In Portuguese) 

DOSEMETERS 

See also EXOELECTRON DOSEMETERS 

A personal radio frequency dosimeter with average-dose 
recording capability: Abstract, 16:24190 (R;US) 

Neutron personnel dosimetry intecomparison studies, 16:24556 
(R:US) 
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See DOSEMETERS 
DOUBLE BETA DECAY 

Double beta decays of '°°Mo and double weak decays with 
AS=-2, 16:24953 (RA:JP) 

Neutrino mass matrix and double beta decay, 16:24794 (RA:JP) 
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Building Thermal Envelope Systems and Materials (BTESM) 
progress report for DOE Office of Buildings Energy Research: 
Monthly progress report, May 1991, 16:23291 (R;US) 
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See DOUBLE ENVELOPE BUILDINGS 
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Results of bulk sediment analysis and bioassay testing on se- 
lected sediments from Oakland Inner Harbor and Alcatraz 
disposal site, San Francisco, California, 16:24462 (R;US) 

DRIFT (ION) 
See ION DRIFT 
DRIFT CHAMBERS 
High precision tracking and the measurement of B(Z — bb)/B(Z 
— hadrons) with the Mark Il at the SLC, 16:24723 (R;US) 

DRILL CUTTINGS REMOVAL 

See CUTTINGS REMOVAL 
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DRILLING (ROCK) 

See ROCK DRILLING 
DRINKING WATER 

The Installation Restoration Program toxicology guide: Volume 
5, 16:24596 (R;US) 

DROPLETS 

A laser based technique for particle sizing to study two phase 
expansion in turbines, 16:22909 (R;US) 

An observational study of the efficiency of activation of 
accumulation-mode particles in warm continental stratiform 
clouds, 16:24364 (R;US) 

DROSOPHILA 

Study of the variation of the nuclear transcriptional map during 
de initial development of Drosophyla melanogaster embryos, 
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[Mutagenic effect of trittum on DNA _ of 
melanogaster]: Progress report, 16:24557 (R;US) 
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See DEPOSITION 
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DUAL-PURPOSE POWER PLANTS 

Acoustic pyrometry applied to a peat fired cogeneration plant, 
16:22580 (RA;Fl) 

Power City Partners, L.P. natural gas import project (FE Docket 
No. 90-33-NG): Environmental assessment, 16:22928 (R;US) 
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Automatized radiation control system (ARCS) software for the 
JINR phasotron, 16:24074 (R;SU;In Russian) 
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Inhalation dose assessment for Maralinga and Emu: Chapter 5, 
16:25067 (RA;AU) 
Spontaneous ignition and dust explosion behaviour of peat un- 
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DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICAL GROUPS 
Dynamical parasupersymmetries 
16:24832 (IA;BR) 
DYNAMICS 
On reliability of singular-value decomposition in attractor recon- 
struction, 16:25238 (R;XA) 
On the investigation of evolution of dynamical systems-ll, 
16:25231 (R;XA) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
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results, 16:25065 (R;US) 

Natural and anthropogenic climate change: Progress report, 
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Management and processing of the french macroseismic data 
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A reconfigurable strategy for distributed digital process control, 
16:22984 (R;US) 

An integrated real-time diagnostic concept using expert sys- 
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ECONOMIC DEVELOPMENT 
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ECOSYSTEMS 
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A simple primer on predictive ecosystem modeling, 16:24413 
(R;US) 
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Electron-cyclotron current drive in the Tore Supra Tokamak, 
16:25319 (R:FR) 

Plasma heating by FEL devices, 16:23865 (R;IT) 

Velocity spectra of emission and absorption in electron- 
cyclotron radiation, 16:25320 (R;FR) 

EDDY CURRENT TESTING .- 

Development of an automatized device for eddy current testing, 
16:23808 (R;FR;in French) 

Expert system for eddy current signa! analysis: non destructive 
testing of steam generator tubings, 16:22940 (R;FR;In French) 

EDGE LOCALIZED MODES 

Detection of coherent structures in the edge of the TEXT toka- 

mak plasma, 16:25392 (R;US) 
EDTA 

Further studies of NO, control in aqueous scrubbers using 

ferrous-EDTA, 16:22915 (R;US) 
EDUCATION 

Science and Engineering Research Semester (SERS) for un- 
dergraduate students: Program description and application, 
16:23184 (R;US) 

EDUCATIONAL FACILITIES 
Industrial perspectives on innovation and interactions with 
universities: Summary of interviews with senior industrial offi- 
cials, 16:23211 (R:US) 
Perspectives on financing academic research facilities: A re- 
source for policy formulation, 16:23204 (R;US) 
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(R:US) 
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University-industry cooperative research, 16:23208 (R;US) 
Synthesis of options for academic research facility financing, 
16:23206 (R:US) 
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Demonstration Project: A report of the Productiv- 
ity'Assessment Task Group of the Federal Demonstration 
Project, 16:25453 (R;US) 
University of Rochester, Laboratory for Laser Energetics annual 
report. 1 October 1989-30 September 1990, 16:25402 (R:US) 
What is the Federal Demonstration Project?, 16:23207 (R;US) 
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EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 

See THERMAL EFFLUENTS 
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EINSTEIN FIELD EQUATIONS 

Exact solutions of the vacuum Einstein's equations allowing for 
two noncommuting Killing vectors: Type Goll of Petrov classi- 
fication, 16:25254 (R:SU) 

EINSTEIN GRAVITATION THEORY 

See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
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Hydrate-solvate properties of divalent lanthanides and actinides, 
16:23767 (IA:SU) 

EINSTEINIUM ISOTOPES 
X-ray intensity for M-, L-series of actinides, 16:23722 (IA;SU) 
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ELECTRIC ARCS 
Fast two-dimensional CCD sensor for spectroscopic analysis of 
plasma, 16:24316 (R;IT;In Italian) 
ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
THERMAL BATTERIES 
Development of intermittent flow redox battery, 16:23175 
(IA;JP;in Japanese) 
Polypyrrole and the problems of a polymer-polymer battery: Lit- 
erature review, 16:23177 (R;CH) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
An investigation of the effects of thermal aging on the fire dam- 
ageability of electric cables, 16:23152 (R;US) 
Crosslinking of wire and cables with electron beam, 16:22849 
(RA:JP) 
State of the art. Power cables, 16:23172 (R;SE;in Swedish) 
Submergence and high temperture steam testing of class 1E 
electrical cables, 16:23156 (R;US) 
ELECTRIC CHARGES 
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Radiation of charge and relativistic length, 16:24891 (R;SU;In 
Russian) 
ELECTRIC CONDUCTIVITY 
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Pressure dependence of the Curie-temperature in the Kondo- 
lattice-compound YbNiSn, 16:23399 (R;US) 
ELECTRIC CONDUCTORS 
High-energy backscattered electron imaging of voids in alu- 
minum metallizations, 16:23417 (R;US) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FIELDS 
Ac electrostatic field study: Final report, [January 3, 1989—May 
10, 1990], 16:23168 (R;US) 
ELECTRIC IMPEDANCE 
Bench measurements of coupling impedance of AGS Booster 
components, 16:24017 (R;US) 
ELECTRIC MEASURING INSTRUMENTS 
Calibration of sensors and role of SIT (Italy), 16:24182 (R;IT) 
ELECTRIC MONOPOLES 
See ELECTRIC CHARGES 
ELECTRIC POTENTIAL 
Edge electrostatic fluctuations and transport in the MST re- 
versed field pinch, 16:25325 (R;US) 
Superconducting instrumentation for precision measurement 
and control, 16:23847 (R;US) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Mathematical mode! of electric energy expansion planning for 
applying in small and medium electric system, 16:23242 
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ELECTRIC POWER INDUSTRY 
Review of energy and the environment, 16:23243 (1;DK;In Danish) 
Views on future energy policy and the plan of management "En- 
ergy 2000", 16:23235 (1A;DK;In Danish) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC RESISTIVITY 
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ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
An experimental investigation of enhanced tubes for steam con- 
densers, 16:23310 (R;US) 
Electric power monthly, June 1991, 16:23240 (R;US) 
Electric rate structures for thermal energy storage evaluation, 
16:23327 (R;US) 
Maintenance strategies (For electric utilities), 16:23245 (R;SE;In 
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Nonutility generation supply model: 
16:23306 (R;US) 
Proceedings: 1989 electric utility franchise conference, 
16:23238 (R;US) 
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The technical development plan to create an Integrated Re- 
source Planning (IRP) process: The IRP development plan 
for the City of Austin, 16:23319 (R;US) 
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Electric vehicles and energy consumption: Efficiency perfor- 
mance, applications, 16:23331 (R;IT;In Italian) 

Fleet assessment for opportunities to effectively deploy light 
duty alternative fuel vehicles, 16:23336 (R;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL INSULATION 
Submergence and high temperture steam testing of class 1E 
electrical cables, 16:23156 (R;US) 
ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL TRANSIENTS 

Ac electrostatic field study: Final report, [January 3, 1989-May 
10, 1990], 16:23168 (R;US) 

Transient analysis of the AGS-Booster ring dipole and 
quadrupole magnet system, 16:23907 (R;US) 

ELECTRICITE DE FRANCE 
DER 90: main facts, 16:23219 (R;FR;In French) 
ELECTROCATALYSTS 

Recent achievements in poiymer electrolyte fuel cell (PEFC) re- 

search at Los Alamos National Laboratory, 16:23270 (R;US) 
ELECTRODES 

See also ANODES 

A high-temperature, high-pressure, silver-silver chloride refer- 
ence electrode: A user's guide, 16:23779 (R;CA) 

Ceramic fabrication R&D: Quarterly technical progress report, 
July 1, 1990—September 30, 1990, 16:23451 (R;US) 

High order calculation of the multipole content of three dimen- 
sional electrostatic geometries: Revision, 16:23961 (R;US) 

[High temperature membranes for H2S and SO, separations]: 
Quarterly progress report, January 1, 1991—April 30, 1991, 
16:22490 (R;US) 

ELECTRODYNAMICS 

See also QUANTUM ELECTRODYNAMICS 

Retarded distances and relativistic length, 16:24892 (R;SU;In 
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ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTES 

Development of intermittent flow redox battery, 16:23175 

(IA;JP;In Japanese) 
ELECTROMAGNETIC FIELDS 

Conformal FDTD modeling wake fields, 16:23931 (R;US) 

Quantization of electrodynamics in the light-cone gauge by 
Dirac-Bergmann method, 16:24856 (R;SU;In Russian) 

Visualization of wake fields, 16:23930 (R;US) 

ELECTROMAGNETIC LENSES 

Dipole magnet and quadrupole lens for the slow extraction of a 
beam from the Dubna synchrophasotron, 16:24067 (R;SU;In 
Russian) 

ELECTROMAGNETIC RADIATION 
See also CHERENKOV RADIATION 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
VISIBLE RADIATION 
X RADIATION 

Electromagnetic wave polarization change and characteristic 
waves in inhomogeneous plasma with sheared magnetic 
field, 16:25342 (R;IT) 

The Bioelectromagnetics Society eleventh annual meeting, 
1989: Abstracts, 16:24598 (R;US) 

ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
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See also BEAM BENDING MAGNETS 
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SEPTUM MAGNETS 
SUPERCONDUCTING MAGNETS 
WIGGLER MAGNETS 

Magnet design for the DARHT linear induction accelerators, 
16:24096 (R;US) 

Magnet for a proportional drift detector with volume of 
100x80x40 cm”, 16:24232 (R;SU;In Russian) 

ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON ANTINEUTRINOS 

Search for direct production of neutrinos in the pA interactions 
at 70 GeV energy by means of SCAT bubble chamber, 
16:24694 (R;SU;in Russian) 

ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAMS 

Beam-plasma discharge during electron beam injection into a 
rarefied gas, 16:25359 (R;SU;In Russian) 

Formation and acceleration of high-current hallow electron 
beam in a modified linear induction accelerator section, 
16:23940-(R;SU;In Russian) 

Induced emission of tubular electron beam in an ondulator with 
variable period, 16:23967 (R;SU;In Russian) 

Interaction of the high-power microsecond REB with gas and 
plasma in a 1m solenoid, 16:25363 (R;SU;In Russian) 

Load-balancing and performance of a gridless particle simulation 
on MIMD, SIMD, and vector supercomputers, 16:25506 (R;US) 

Program for numerical simulation of non-axially symmetrical 
electron beam transport in long channels, 16:24066 (R;SU;In 
Russian) 

To the theory of additional peaks of electron multiple scattering, 
16:25132 (IA;SU;in Russian) 

ELECTRON CHANNELING 

Asymmetry of angular distribution of hard incoherent electron 
radiation in oriented crystal, 16:25148 (IA;SU;In Russian) 

Characteristics of differential output of gamma quanta irradiated 
by electrons in crystals of different thickness, 16:25138 
(IA;SU;in Russian) 

Collective spontaneous parametric X _ radiation, 
(IA;SU;In Russian) 

Complex programs for calculations of radiation spectra during 
charged particle plane channeling, 16:25142 (IA;SU;In Rus- 
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Cross-sections for the electrons contributing to Belkasem peak, 
16:25144 (IA;SU;In Russian) 

Dechanneling. Theory and experiment, 16:25123 (IA;SU;In Rus- 
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Effect of dislocations on channeled relativistic electron motion, 
16:25133 (IA;SU;in Russian) 

Experimental study of electron radiation angular distribution dur- 
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Maximum radiative energy losses of ultrarelativistic electrons 
during axial channeling, 16:25147 (IA;SU;In Russian) 

Nature of angular dependence of fast electron energy losses in 
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Spectral-angular distribution of relativistic electron radiation in 
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ELECTRON CORRELATION 
Electron correlations in solid state physics, 16:25180 (R;US) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 

Beam emittance and the effects of the rf, space charge and 
wake fields: Application to the ATF photoelectron beam, 
16:24037 (R;US) 

Space charge and wake field analysis for a high brightness 
electron source, 16:24041 (R;US) 

ELECTRON NEUTRINOS 
See also ELECTRON ANTINEUTRINOS 
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Monte-Carlo simulation of neutrino fluxes in the atmosphere, 

16:24633 (R;SU;In Russian) 
ELECTRON PAIRS 

What experiments say about possibility of the new particle exis- 
tence with mass less than the kaon mass, 16:24778 (R;SU;in 
Russian) 

ELECTRON REACTIONS 

Final-state interaction effects in the electrodesintegration of a 

deuteron, 16:25015 (R;SU;In Russian) 
ELECTRON TEMPERATURE 

Edge electrostatic fluctuations and transport in the MST re- 

versed field pinch, 16:25325 (R;US) 
ELECTRON-ION COLLISIONS 

Elastic ions collisions in the multiply charged ion sources, 
16:24082 (R;SU;In Russian) 

Electron collisions with positive ions: Final report, April 1, 1984— 
June 14, 1990, 16:24641 (R;US) 

ELECTRON-NEUTRON INTERACTIONS 
Theory of neutron scattering by atomic electrons: jj-coupling 
scheme, 16:25038 (R:GB) 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-NEUTRON INTERACTIONS 
ELECTRON-PROTON INTERACTIONS 

New relations in lepton-nucleon scattering independent of the 
nucleon structure, 16:24754 (R;SU) 

Study of nuclear effects in the deuteron and extraction of neu- 
tron to proton stucture function ratio, 16:24822 (R;US) 

ELECTRON-POSITRON COLLISIONS 

The equivalent photon approximation vs. exact calculation for 
the single weak boson production in e*e~ collision, 16:24795 
(RA; JP) 

ELECTRON-POSITRON INTERACTIONS 

Accurate scaling on multiplicity, 16:24756 (R;SU) 

Experimental exclusion of neutral resonances in Bhabha scat- 
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Contribution of the radiative tail from the elastic peak to deep in- 
elastic scattering at HERA, 16:24758 (R;SU) 

Large hadron collider workshop. Proceedings. Vol. 2, 16:24685 
(R;XC) 
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Thermolysis of surface-immobilized phenethyl pheny! ether, 
16:23651 (R;US) 
ETHINE 
See ACETYLENE 
ETHOCEL 
See CELLULOSE 
ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 
Characterization of catalysts for oxidative coupling of methane, 
16:22610 (R;FR;In French) 
Hot atom reactive scattering and photodissociation experiments 
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EUROPIUM COMPOUNDS 
See also EUROPIUM CHLORIDES 
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Freedom: a transient fission-product release model for radioac- 
tive and stable species, 16:23023 (R;CA) 
F-1260 RESONANCES 
See F2-1270 MESONS 
F-1540 RESONANCES 
See MESONS 
F0-1240 MESONS 
Recent Crystal Ball results on resonance formation in photon- 
photon collisions, 16:24686 (R;DE) 
F0-1590 MESONS 
Experimental study of the reaction +7->2*2~ with the detector 
CELLO, 16:24687 (R;DE;in German) 
FO0-975 MESONS 
Recent Crystal Ball results on resonance formation in photon- 
photon collisions, 16:24686 (R;DE) 
F2-1270 MESONS 
Recent Crystal Ball results on resonance formation in photon- 
photon collisions, 16:24686 (R;DE) 
FABRIC FILTERS 
Fundamentals of gas-particle separation processes at high tem- 
perature and pressure, 16:22916 (R;US) 
FABRY-PEROT INTERFEROMETER 
Full-field Fabry-Perot interferometer, 16:24322 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FADDEEV EQUATIONS 
Matrix structure of Faddeev equations in coordinate space, 
16:25295 (R;SU;In Russian) 
FALLOUT DEPOSITS 
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See MAGNETIC FIELDS 
FILAMENTS 

Magnetization studies of multifilamentary strands for supercon- 
ducting supercollider (SSC) applications - Methods of 
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and PULSE, 16:22964 (R;CH) 
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mary of contents, 16:24906 (R;XA) 
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plates, 16:24670 (R;US) 

Studies of laser-driven flyer acceleration using optical fiber cou- 
pling, 16:25188 (R;US) 

FOLIAGE 
See LEAVES 
FOOD 
See also FRUITS 
MEAT 
MILK 
SEAFOOD 
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Investigation of the impact of neutral salt applications in the ARI- 
NUS project, 16:24430 (RA:DE;in German) 
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the behavior of subclad flaws, 16:22942 (R;US) 


FUEL RODS 


Cold-crucible melting of hulls and structural materials, 16:22665 
(R;FR) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
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See THERMONUCLEAR FUELS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


G CODES 
Description of geological data in SKBs database GEOTAB, 
16:22755 (R;SE) 
GEOTAB: User’s guide. Version 1.8.2., 16:22754 (R;SE) 
GADOLINIUM 
Analysis of a 2-D benchmark on interactive effects of gadolinium 
poisoned pins in BWRs with Monte Carlo, 16:22933 (R;IN) 
GADOLINIUM 157 TARGET 
On some questions of the population of isomeric states, 
16:25029 (R;SU;In Russian) 
GADOLINIUM 158 
On the role of high multipolarity interactions in deformed nuclei, 
16:25007 (R;SU) 
GADOLINIUM CHLORIDES 
The formation of mixed condensed clusters of the M2Cls type by 
actinides and lanthanides, 16:23721 (IA;SU) 
GADOLINIUM ISOTOPES 
See also GADOLINIUM 158 
Determination of nuclear-charge radii difference of Gd from opti- 
cal isotope shifts, 16:24955 (R;SU;In Russian) 
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GADOLINIUM OXIDES 

Amorphization in GdzTiz07 and CaZrTi2O7 irradiated with 3 
meV argon ions. 16:23510 (R:US) 

Densify of UO sub(2)-Gd sub(2)O sub(3) briquets obtained by 
different processes. 16:23453 (|:BR:In Portuguese) 

Determination of O/U ratio from uranium-gadolinium (U,Gd)O 
sub(2) by gravimetric technique, 16:23593 (I;BR:In Por- 
tuguese) 

GALACTIC EVOLUTION 

Evolution: from cosmogenesis to biogenesis: 

16:24621 (R:HU) 
GALAXY NUCLEI 

On the origin of optical microvariability and X-ray flickering in ac- 

tive galactic nuclei, 16:24614 (R;XA) 
GALLIUM 66 

Production of gallium-66, positron emitting nuclide for radioim- 

mumotherapy. 16:23710 (R:US) 
GALLIUM ARSENIDES 

Growth condition dependence of RHEED pattern from 
GaAs(111)B surtace, 16:23546 (R;US) 

Lattice imaging of antiphase boundaries in GaAs grown on Si, 
16:23549 (R:US) 

Profiles of point defects. dislocations loops and edge disloca- 
tions in gallium arsenide implanted by aluminium, 16:25152 
(IA:SU;In Russian) 

The surface chemistry of GaAs atomic layer epitaxy, 16:23555 
(R:US) 

GALLIUM COMPOUNDS 

See also GALLIUM ARSENIDES 

Possible heavy fermion behavior and field-induced transitions in 
new rare earth platinum gallium compounds, 16:23543 (R;US) 

The surface chemistry of GaAs atomic layer epitaxy, 16:23555 
(R;US) 

GAMMA CAMERAS 
Measuring neutron fluences and gamma/x-ray fluxes with CCD 
cameras, 16:24194 (R:US) 
GAMMA HEATING 
See RADIATION HEATING 
GAMMA RADIATION 

An evaluation of the potential of combination processes involving 
heat and irradiation for food preservation, 16:24518 (R;CA) 

Gamma radiation effects in Bothrops jararaca venom, 16:24566 
(|;BR;In Portuguese) 

Inelastic scattering in condensed matter with high intensity 
moessbauer radiation: Progress report, December 1, 1991- 
November 30, 1994, 16:25099 (R;US) 

GAMMA RADIOGRAPHY 
Gamma _ radiography services in urban areas, 
(IA;BR;In Portuguese) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 

Determination of absolute efficiency of Ge(Li) spectrometer for 
measurement of incident + radiation from plutonium fission 
chamber, 16:24277 (R:SU;In Russian) 

Portable gamma spectrometer for educational use, 16:24229 
(IA;HU) 

GAMMA SPECTROSCOPY 

Bias in segmented gamma scans arising from size differences 
between calibration standards and assay samples, 16:22831 
(R:US) 

GSAP: FORTRAN code for 
16:24247 (R:SU) 

Instrumental methods for Uranium and Thorium determination 
using a microtron, 16:23643 (R;SU;In Russian) 

GAMOW-TELLER DECAY 
See GAMOW-TELLER RULES 
GAMOW-TELLER RULES 

On the relevance of Gamow states for the description of sys- 

tems with time-dependent parameters, 16:25275 (R;SU) 
GAMOW-TELLER THEORY 
See GAMOW-TELLER RULES 


Proceedings, 


16:22842 


gamma-spectrum analysis, 





GAS CHROMATOGRAPHY 
Validity of the model used to relate the energy distribution and 
the adsorption isotherm, 16:23573 (R:US) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 

See also AIR FLOW 

Cyclone performance and optimization: Fifth quarterly report, 
16:22530 (R;US) 

GAS GENERATORS 

Integrated operation of a pressurized fixed-bed gasifier and hot 
gas desulfurization system, 16:22433 (RA;US) 

Mild coal gasification - development of a screw pyrolyzer, 
16:22455 (RA;US) 

Novel concepts of system assessment in coal gasification, 
16:22908 (RA;US) 

Research-scale, fixed-bed gasifier design: Aspects of fixed-bed 
gasification/fixed-bed zinc ferrite integration, 16:22435 
(RA;US) 

GAS HYDRATES 

Methane hydrate - a usable store of ‘unconventional’ natural 

gas?, 16:22605 (R;DE;In German) 
GAS TURBINES 

Application of ceramics to industrial gas turbines, economics, 
market analysis, and R&D plan: Part 2 report: Tasks 2, 3, and 
4, 16:23305 (R;US) 

Application of ceramics to industrial gas turbines: Task 1, Tech- 
nology background, 16:23304 (R;US) 

GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 

See also FLUE GAS 

Phosphazene polymer membranes: Hazardous chemical re- 
moval from gas and liquid feedstreams., 16:23532 (R;US) 

GASES 
See also AIR 
COAL GAS 
SYNTHESIS GAS 

Atmospheric dispersion models for dense gas releases, 
16:24402 (R;US) 

Determination of dideuterium uptake in coal petroleum resid co- 
processing, 16:22427 (R;US) 

Geogas - a tracer or a carrier?, 16:24443 (R;SE;in Swedish) 

Hydrodynamics of the three-phase slurry Fischer-Tropsch bub- 
ble column reactors: Final report, 16:22483 (R;US) 

New kinetic theory for non-equilibrium dense gases, 16:25267 
(R:JP) 

Shock and reshock of an unstable fluid interface, 16:23807 (R;US) 

GASOLINE 
Status of PETC’s methane-to-higher hydrocarbon process, 
16:22868 (RA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GAUGE INVARIANCE 

Flipped left-right gauge model with tau-gaugino mixing, 
16:24801 (RA;JP) 

Nonlocal stochastic quantization on gauge theory with fermions, 
16:24837 (R;SU) 

GAUGE TRANSFORMATIONS 

See GAUGE INVARIANCE 

GDL FACILITY 

University of Rochester, Laboratory for Laser Energetics annual 

report, 1 October 1989-30 September 1990, 16:25402 (R;US) 
GE SEMICONDUCTOR DETECTORS 

Long-wavelength germanium photodetectors by ion implanta- 

tion, 16:24303 (R;US) 
GEIGER-MUELLER COUNTERS 

Contribution for the development of Geiger-Mueller metal detec- 
tors, halogeneted with mica window, 16:24219 (I;BR;In 
Portuguese) 


GEOTHERMAL POWER PLANTS 


Geiger-Muller with a mica window halogen quenched counters 
aspects, 16:24231 (R;BR;In Portuguese) 

Specification and test of Geiger-Mueller detector for place moni- 
toring, 16:24218 (1;BR:In Portuguese) 

GELS 

Rapid recovery of biological compounds from electrophoretic gel 
slices for subsequent analysis by matrix-assisted laser desorp- 
tion Fourier transform mass spectrometry, 16:23570 (R;US) 

GENE LOCI 
See GENES 
GENE MUTATIONS 

Comparative mutagenesis of human cells in vivo and in vitro, 

16:24491 (R;US) 
GENE REGULATION 

Environmental stress-mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants: 
Progress report. August 1989-June 1991, 16:24479 (R;US) 

GENERAL RELATIVITY THEORY 

See also RELATIVITY THEORY 

Continuous time Regge gravity in the tetrad-connection vari- 
ables, 16:25265 (R;SU) 

Gravity and the concept of energy, 16:25279 (R;SU;In Russian) 

Gravity in 2+ 1 dimensions, 16:25259 (IA;BR) 

Tetrad and self-dual formulations of Regge calculus, 16:25264 
(R;SU) 

GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES 

Genetics of the methanogenic bacterium, Methanococcus 
voltae with attention to genetic expression mechanisms: 
Summary progress report, 16:24477 (R;US) 

GENETIC MAPPING 

Novel methods for physical mapping of the human genome ap- 
plied to the long arm of chromosome 5: Final report, 
16:24482 (R;US) 

GEOLOGIC FORMATIONS 

Mineralogy of the Culebra Dolomite Member of the Rustler For- 
mation, 16:24607 (R;US) 

NEFTRAN-S: A network flow and contaminant transport model 
for statistical and deterministic simulations using personal 
computers, 16:24466 (R;US) 

WIPP Salado hydrology program data report No. 1 (Salado For- 
mation), 16:22751 (R;US) 

GEOLOGIC FRACTURES 

Fracture detection in crystalline rock using ultrasonic reflection 
techniques: Volume 1: Swedish-American Cooperative Pro- 
gram on radioactive waste storage in mined caverns in 
crystalline rock, 16:22725 (R;US) 

GEOLOGIC SURVEYS 

Accuracy and precision of well casing surveys and water-level 
measurements and their impact on water-level contour maps, 
16:24438 (R;US) 

GEOLOGICAL SURVEYS 

See GEOLOGIC SURVEYS 
GEOMETRY 

Various actions for pregeometry, 16:25260 (R;JP) 
GEOTHERMAL ENERGY 

Geothermal materials development: Annual report FY 1990, 
16:22896 (R;US) 

Geothermal materials project input for conversion technology 
task: Annual operating plan FY 1992, 16:22897 (R;US) 

GEOTHERMAL FLUIDS 

Investigation of hydrothermal boiling and steam quenching as 
possible sources of volcanic tremor and geothermal ground 
noise: Final report, 16:24603 (R;US) 

GEOTHERMAL INDUSTRY 

The industrial consortium for the utilization of the geopressured- 

geothermal resource, 16:22892 (R;US) 
GEOTHERMAL POWER PLANTS 
Overview of the Heat Cycle Research project, 16:22894 (R;US) 
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GEOTHERMAL POWER PLANTS 


Preconstruction of the Honey Lake Hybrid Power Plant: Final 
report, 16:22893 (R:US) 
GEOTHERMAL RESOURCES 
Hydrothermal opportunities and challenges in the basin and 
range. 16:22890 (R:US) 
GEOTHERMAL WELLS 
Geothermal materials development: FY 1990 accomplishments 
and current activities. 16:22895 (R:US) 
GERMAN DEMOCRATIC REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 


GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 


GERMANIUM 
Effect of heavier than Ar fast ions on Ge monocrystal and a new 
mechanism of autorecrystallization, 16:25154 (IA;SU:In Rus- 
sian) 
High-resolution Z-contrast imaging of superlattices and het- 
erostructures., 16:23526 (R:US) 
Solder bond applications in a piezoelectric sensor assembly, 
16:23556 (R;US) 
The study of the ion-crystal interaction by using the blocking 
technique for scattered recoils, 16:25163 (R;SU) 
GERMANIUM 76 TARGET 
Investigation of photonuclear reactions with a-particle emission in 
the giant dipole resonance region, 16:24921 (R:SU;In Russian) 
GERMANIUM ALLOYS 
Direct imaging of ordering in Si-Ge alloys, ultrathin superiat- 
tices, and buried Ge layers, 16:25092 (R;US) 
GERMANIUM COMPOUNDS 
Scanning tunneling microscopy studies of the surfaces of a-Si:H 
and a-SiGe:H films: Annual report, 1 December 1989-31 
January 1991, 16:23561 (R;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 


GERMANY (DEMOCRATIC REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 


GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GLASS 

See also BOROSILICATE GLASS 

Characterization of damage created by alpha disintegrations in 
radionuclear waste glass, 16:23523 (R:FR) 

Contribution of Rutherford backscattering spectrometry to the 
study of irradiation effects on diffusion properties in oxides 
glasses, 16:23524 (R;FR;In French) 

Corrosion mechanisms of vitrified high-level waste, 16:23519 
(R;FR) 

Evaluation of experimental factors that influence the application 
and discrimination capability of the product consistency test, 
16:22737 (R;US) 

Evaluation of solidified high-level waste forms, 16:22710 (RA;XA) 

Glass properties and source term models relevant to disposal, 
16:23535 (RA;XA) 

Identification of colloids in nuclear waste glass reactions, 
16:22659 (R;US) 

Mechanistic interpretation of glass reaction: Input to kinetic model 
development (Yucca Mountain Project), 16:22759 (R;US) 

Metastable phase equilibria in co-deposited Ni, _,Zr, thin films, 
16:23397 (R;US) 

Performance of vitrified high level waste relevant to a repository 
in salt, 16:22711 (RA;XA) 

Results of a pilot-scale melter test to attain higher production 
rates, 16:22745 (R;US) 

Sealant research for SOFC, 16:23256 (R;US) 

Temperature effects on waste glass performance, 16:22658 
(R;US) 

GLASS DEVELOPMENT LASER FACILITY 

See GDL FACILITY 

GLASS MELTERS 
See CERAMIC MELTERS 
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GLIOMAS 
Boron neutron capture therapy of ocular melanoma and intracra- 
nial glioma using p-boronophenylalanine, 16:24494 (R;US) 


GLOBAL WARMING 
See GREENHOUSE EFFECT 


GLUONS 
Infrared singularities of gluon Green's functions and the 
quasipotential of a two-quark interaction in quantum chromo- 
dynamics, 16:24742 (R;SU) 


GLYCOPROTEINS 
Characterization of a putative S locus encoded receptor protein 
and its role in self-incompatibility: Progress report, 16:24480 
(R;US) 
GNEISSES 
Geology and mineral occurences of braquiantidinal do Lontra - 
GO. 16:23579 (1;BR;In Portuguese) 


GOBAR GAS 
See METHANE 


GOETHITE 
Surface thermodynamics, 16:23689 (RA;US) 


GOLD 

Correlations between grain boundary structure and energy, 
16:23342 (R:US) 

Desorption of Al, Au, and Ag using surface plasmon excitation, 
16:23355 (R;US) 

Precious metals determination in low grade ores by ion exchange 
and plasma emission - DCP, 16:23574 (IA;BR;In Portuguese) 

Production of Ac, Th, and U isotopes by **Ne-induced reac- 
tions, 16:24963 (IA;SU) 

Single-scatter Monte Carlo compared to condensed history re- 
sults for low energy electrons, 16:25066 (R;US) 

Solder bond applications in a piezoelectric sensor assembly, 
16:23556 (R;US) 

X-ray reflectivity studies of Au surfaces, 16:23361 (R;US) 


GOLD 197 BEAMS 
Beam life-time with intrabeam scattering and stochastic cooling, 
16:23910 (R;US) 


GOLD 197 TARGET 

Electromagnetic dissociation of Au and Co targets by relativistic 
heavy ions, 16:24958 (R;US) 

Tagget residues from the reactions of 3.65 A GeV deuterons with 
8SNb, T8Ag, °Tb, 17Au and 2°72Pb, 16:24919 (R;SU;In 
Russian) 

The Coulomb effects in the microscopic theory of multinucleon 
transfer reactions, 16:25004 (R;SU) 


GOLD ALLOYS 
Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 16:23482 (RA;US) 
Some high voltage de breakdown properties of thick film circuits 
on alumina, 16:23843 (R;US) 


GOLD COMPOUNDS 
Extraction X-ray fluorescence determination of gold in natural 
samples, 16:23639 (R;SU;In Russian) 
GRAIN ALCOHOL 
See ETHANOL 


GRAIN BOUNDARIES 
Correlations between grain boundary structure and energy, 
16:23342 (R;US) 
GRANITES 
An in situ test of vibrating wire stressmeters in granitic rock, 
16:24600 (R;CA) 
Geochemistry of rare earth elements from granite of Santo 
Agostinho Cape, Pernambuco, 16:24422 (|;BR;in Portuguese) 
Geological environment and mineralizations associated to gran- 
ite from Serra Dourada (meridional edge) - Goias, 16:23576 
(|:BR;In Portuguese) 
Musa massif: mapping, petrology and petrochemical, Rio Maria, 
SE from Para State, 16:23575 (|;BR;In Portuguese) 
Tectonic and granitogenesis brasilianas of pre-cambian from 
Santa Catarina, 16:23581 (1;BR;in Portuguese) 





“GRANTS 

Summary of interim reports submitted by grantee organizations 
participating in the Federal Demonstration Project, 16:23209 
(R;US) 

GRANULAR MATERIALS 

A review of theories for flowing granular materials with applica- 
tions to fluidized beds and solids transport, 16:22565 (R;US) 

Dense inclined flows: Theory and experiments: Quarterly tech- 
nical progress report, January 1, 1991—March 31, 1991, 
16:22563 (R;US) 

Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly technical progress report, Jan- 
uary 1, 1991—March 30, 1991, 16:22561 (R;US) 

[Granular chute flows of smooth, nearly elastic, spheres]: Quar- 
terly progress report, January 1, 1991—March 31, 1991, 
16:22564 (R;US) 

GRAPHITE 

Graphite for the nuclear industry, 16:25401 (R;US) 

Lindemann melting law for anisentropic crystals: Graphite — 
liquid carbon, 16:23562 (R;US) 

Thermophysical properties of POCO AXF-5Q graphite up to 
melting, 16:23548 (R;US) 

GRAPHITE MODERATED REACTORS 

See also HTGR TYPE REACTORS 

An automatic regulating control system for a graphite moderated 
reactor using digital techniques, 16:23037 (|;BR;In Portuguese) 

GRAPHITE MODERATOR 

See GRAPHITE 

GRASSLANDS 
See RANGELANDS 
GRAVITATION 

On the fundamental principles of the relativistic theory of gravi- 
tation, 16:25256 (R;SU) 

Relativistic theory of gravitation based on the constant curvature 
space, 16:25258 (R;SU) 

The relativistic theory of gravitation, 16:25253 (R;SU) 

GRAVITATIONAL COLLAPSE 

On the Hawking radiation associated with an Oppenheimer- 

Snyder collapsing star, 16:24610 (R;DE) 
GRAVITATIONAL FIELDS 
The structure of conserved currents in the theory of gravitation 
with the background connection, 16:25289 (R;SU;In Russian) 
GREASES 
Supercritical fluids cleaning, 16:23313 (R;US) 
GREENHOUSE EFFECT 

Parallelizing the spectral transform method, 16:24370 (R;US) 

Some lessons of the |AEA’s nuclear non-proliferation regime for 
confidence-building under a greenhouse gas convention, 
16:23191 (R:US) 

The greenhouse effect, 16:24389 (IA;DK;in Danish) 

GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND WATER 
Chemical Analysis 

Chemical analyses of water from selected wells and springs in 
the Yucca Mountain Area, Nevada and Southeastern Califor- 
nia, 16:22761 (R;US) 

Contamination 

Characterizing soils for hazardous waste site assessments, 
16:22788 (R;US) 

Remedial action measures, 16:22790 (R;US) 

Environmental Transport 

Experimental assessment and modeling of organic compound 
interphase mass-transfer rates in multiphase subsurface sys- 
tems: Progress report, 16:24447 (R;US) 

Fission Product Release 

Instant-release fractions for the assessment of used nuclear fuel 

disposal, 16:22656 (R;CA) 
Flow Models 

Evaluations of the effects of the Columbia River on the uncon- 
fined aquifer beneath the 100-N Area, 16:22776 (R;US) 

Simulations of strontium-90 transport from the 100-N Area to the 
Columbia River using VAM2DH, 16:23070 (R;US) 


GYROTRONS 


Fluid Flow 

A pertormance assessment methodology for high-level radioac- 
tive waste disposal in unsaturated, fractured tuff, 16:22730 
(R;US) 

Improved computational schemes for the numerical modeling of 
hydrothermal resources in Wyoming: Final report, 16:22891 
(R;US) 

Geochemistry 

The effects of groundwater chemistry on co-metabolism of chio- 

rinated solvents by methanotrophic bacteria, 16:24493 (R;US) 
Hydrology 

Current status of the investigation on the regional groundwater 

flow analysis, 16:24461 (R;JP;in Japanese) 
Monitoring 

2101-M Pond closure plan: Revision 1, 16:22784 (R;US) 

Statistical approach on RCRA groundwater monitoring projects 
at the Hanford Site, 16:24471 (R;US) 

Pumping 

The effectiveness of groundwater pumping as a restoration 

technology, 16:24460 (R;US) 
Radionuclide Migration 

A performance assessment methodology for high-level radioac- 
tive waste disposal in unsaturated, fractured tuff, 16:22730 
(R;US) 

Basic research for assessment of geologic nuclear waste repos- 
itories: What solubility and speciation studies of transuranium 
elements can tell us, 16:22726 (R;US) 

Field studies about radionuclide migration natural analogues 
and faults in clays, 16:22705 (R;FR) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, May 1991, 16:24393 (R;US) 

Hydrogeologic performance assessment analysis of the com- 
mercial low-level radioactive waste disposal facility near West 
Valley, New York, 16:24458 (R;US) 

Model validation at the Las Cruces Trench Site, 16:24457 (R;US) 

NEFTRAN-S: A network flow and contaminant transport model 
for statistical and deterministic simulations using personal 
computers, 16:24466 (R;US) 

Simulations of strontium-90 transport from the 100-N Area to the 
Columbia River using VAM2DH, 16:23070 (R;US) 

Surveillance of Site A and Plot M: Report for 1990, 16:24444 
(R;US) 

Technical summary of the Performance Assessment Caicula- 
tional Exercises for 1990 (PACE-90): Volume 1, “Nominal 
configuration” hydrogeologic parameters and calculational re- 
sults: Yucca Mountain Site Characterization Project (Yucca 
Mountain Project), 16:22750 (R;US) 

Sampling 

Work plan for the preliminary site investigation for McMurdo Sta- 

tion, Ross Isiand, Antarctica, 16:24403 (R;US) 
Water Pollution 

Effects of in-situ oil-shale retorting on water quality near Rock 

Springs, Wyoming, Volume 1: Final report, 16:22618 (R;US) 
Water Quality 

Development of a hybrid quality assurance plan for Resource 
Conservation and Recovery Act (RCRA) ground-water moni- 
toring projects, 16:24395 (RA;US) 

GROUND-WATER RESERVES 

See AQUIFERS 

GROUP THEORY 

Decomposition numbers of certain linear groups, 16:25252 
(R;XA) 

Group theory, the new language of modern physics, 16:25229 
(R;XA) 

GROWTH (CRYSTAL) 

See CRYSTAL GROWTH 
GUIDELINES 

See RECOMMENDATIONS 
GYPSUM 

Failure mechanisms of fractured rock: A fracture coalescence 
model, 16:23528 (R;US) 

GYROTRONS 
See MICROWAVE AMPLIFIERS 
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H CODES 


H 


H CODES 
Elaboration of linear chain of fission products and actinides for 
Hamcind program, 16:23007 (1;BR;In Portuguese) 


H-MODE PLASMA CONFINEMENT 
H-mode energy confinement scaling from the ASDEX, DIlI-D 
and jet tokamaks, 16:25346 (R;US) 


HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 


HABITAT 
Conforth Ranch wildlife mitigation feasibility study, McNary, 
Oregon: Annual report, 16:22875 (R;US) 
NEPA and the Endangered Species Act: Complementary ap- 
proaches or regulatory excess, 16:23189 (R;US) 


HADRON-HADRON INTERACTIONS 
Volterra model and quark hadronization into multicomponent 
hadron system, 16:24763 (R;SU) 
What experiments say about possibility of the new particle exis- 
tence with mass less than the kaon mass, 16:24778 (R;SU;In 
Russian) 


HADRONS 
See aiso BARYONS 
MESONS 
RESONANCE PARTICLES 

Analysis of the differential equations for the exclusive processes 
and explanation for the mystery of the gamma-distribution, 
16:24753 (R;SU) 

Cumulative hadrons: production mechanism, 
16:25013 (R;SU;In Russian) 

Inclusion of transverse quark momenta in the model of quark- 
gluon strings, 16:24773 (R;SU) 

Investigation of excited nuclear matter in relativistic nucleus- 
nucleus collisions, 16:24937 (R;SU) 

Is it possible to look for supersymmetry at the Serpoukhov ac- 
celerator, 16:24650 (R;SU;in Russian) 

PSI nuclear and particle physics newsletter 1990: Annex | - An- 
nual report 1990, 16:25456 (1;CH) 

QCD and hadronic strings, 16:24746 (IA;BR) 

Quantum chromodynamic quark model study of hadron and few 
hadron systems: Progress report, December 1990— 
November 1991, 16:24731 (R;US) 

Shadowing and antishadowing in the production of high-p; 
hadrons on nuclei, 16:24998 (R;SU) 

Simulation of gamma-hadron superfamilies. Part 1. N. 1, 
16:25061 (R;SU;In Russian) 

Strong interaction phenomenology, 16:24745 (IA;BR) 

The Monte Carlo realization of quark-gluon string model for de- 
scription of high-energy hadron-hadron interactions, 16:24781 
(R;SU;in Russian) 

HAFNIUM 176 

On the role of high multipolarity interactions in deformed nuclei, 

16:25007 (R;SU) 
HAFNIUM 178 

On the role of high multipolarity interactions in deformed nuclei, 

16:25007 (R;SU) 
HAFNIUM 180 TARGET 

On some questions of the population of isomeric. states, 

16:25029 (R;SU;in Russian) 
HAFNIUM BROMIDES 

Comparative study of kurchatovium and hafnium bromides 
and chlorides using the thermochromatographic method, 
16:23761 (IA;SU) 

HAFNIUM CHLORIDES 

Comparative study of kurchatovium and hafnium bromides 
and chlorides using the thermochromatographic method, 
16:23761 (IA;SU) 

HAFNIUM COMPLEXES 

Composition and structure of fluoro-complexone compounds of 
some f-elements, 16:23736 (IA;SU) 

Structural and chemical aspects in mixed ligand uranyl com- 
plexes and related compounds, 16:23735 (IA;SU) 


information, 


HAFNIUM HYDRIDES 
Proton and O sup(2-) ion diffusion studied by +--+ angular corre- 
lation and by impedance spectroscopy, 16:25119 (I;BR;In 
Portuguese) 
HAFNIUM OXIDES 
Proton and O sup(2-) ion diffusion studied by -+--y angular corre- 
lation and by impedance spectroscopy, 16:25119 (I;BR;In 
Portuguese) 
Solid superacids as coal liquefaction catalysts: Quarterly report, 
June—September 1989, 16:22464 (R;US) 
HAIR 
Neutron activation analysis of trace elements in human hair, 
16:23590 (1;BR;In Portuguese) 
HALL EFFECT 
Complex dynamics of the integer quantum Hall effect, 16:25303 
(R:US) 
HALL GENERATORS 
See MHD GENERATORS 
HAM 
See MEAT 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Invariant metrics for Hamiltonian systems, 16:23964 (R;US) 
XXZ model with the Beraha q values, 16:25232 (R;XA) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 
Administrative limits on reactor power levels, 16:23098 (R;US) 
Limits to Hanford reactor power levels, 16:23097 (R;US) 
Performance of replacement and regenerated silver reactors: 
Operated at 375°F, 16:23100 (R;US) 
Safety experience—reactors and critical facilities, calendar year 
1958 (Hanford Reservation), 16:23119 (R;US) 
The chemical form of phosphorus-32 in Hanford reactor effluent 
water, 16:23101 (R;US) 
Unexpected reactivity excess at DR startup, 16:23099 (R;US) 
[P Department daily reports, October 5, 1944—December 31, 
1948]: Part 1, 16:23092 (R;US) 
[P Department daily reports, October 5, 1944—December 31, 
1948}: Part 2, 16:23093 (R;US) 
[P Department daily reports, October 5, 1944—December 31, 
1948]: Part 5, 16:23096 (R;US) 
HANFORD RESERVATION 
2101-M Pond closure plan: Revision 1, 16:22784 (R:US) 
Evaluation of the Hanford RI/FS cost projections: Appendixes, 
Volume 2 of 2, 16:22787 (R;US) 
Evaluation of the Hanford RI/FS cost projections: Volume 1 of 2, 
16:22786 (R;US) 
Evaluations of the effects of the Columbia River on the uncon- 
fined aquifer beneath the 100-N Area, 16:22776 (R;US) 
Hanford Site waste minimization and pollution prevention 
awareness program plan, May 1991 (Contains glossary.), 
16:22677 (R;US) 
Hanford personnel neutron dosimetry problems and solutions, 
16:22819 (R;US) 
Initial studies of pretreatment methods for neutralized cladding 
removal waste (NCRW) sludge, 16:22741 (R;US) 
Statistical approach on RCRA groundwater monitoring projects 
at the Hanford Site, 16:24471 (R;US) 
Summary of radioactive solid waste received in the 200 Areas 
during calendar year 1990, 16:22763 (R;US) 
Ventilation flow recommendations for Waste Tank 241-SY-101, 
16:22764 (R;US) 
Water-table elevations on the Hanford Site, 1990, 16:22777 
(R;US) 
HAPO 
Calculated effect of M-388 alloy jacketed slugs on reactor efflu- 
ent water activity, 16:23064 (R;US) 
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Health Instrument Divisions monthly report, October 1948: 
Rough draft, 16:22795 (R;US) 

Health Instrument Section report for month of December 1947: 
Rough draft, 16:24561 (R;US) 


Radiation Accidents 

Health Instrument Department report for month of March 1948: 
Rough draft, 16:22792 (R;US) 

Health Instrument Divisions monthly report, August 1948: 
Rough draft, 16:22794 (R;US) 

Health Instrument Divisions monthly report, July 1948: Rough 
draft, 16:22793 (R;US) 

Radiological Sciences Department report for month of June 
1955, 16:22799 (R;US) 

Radiological Sciences Department report for month of Septem- 
ber 1965, 16:23120 (R;US) 

Radiological Sciences Department report for the month of June 
1952, 16:22796 (R;US) 


Radiation Monitoring 

Hanford release calculations, 16:22774 (R;US) 

Health Instrument Department report for month of February 
1948, 16:22791 (R;US) 

Radiation Monitoring Operation, Hanford Laboratories Opera- 
tion monthly report, April 1959 (Hanford Reservation), 
16:22805 (R;US) 

Radiation Monitoring Unit Radioiogicl Sciences Department: 
Monthly report, October, 1955, 16:22800 (R;US) 

Radioactive contamination in the environs of the Hanford Works 
and vicinity for the period January, February, March, 1948: 
Progress report, 16:24381 (R;US) 

Radiological Sciences Department monthly section reports, Jan- 
uary 1956 (Hanford Reservation), 16:22801 (R;US) 

Radiological Sciences Department monthly section reports, May 
1956, 16:22803 (R;US) 

Radiological Sciences Department report for month of June 
1956, 16:22804 (R;US) 

Radiological Sciences Department report for month of May 1956 
(Hanford Reservation), 16:22802 (R;US) 

Radiological Sciences Department report for month of Novem- 
ber 1953 (Hanford Reservation), 16:22798 (R;US) 

Radiological Sciences Department report for month of October 
1952, 16:22797 (R;US) 


Radioactive Effluents 
Activities discharged into the atmosphere, 16:24380 (R;US) 
Data on xenon releases at Hanford, 16:22773 (R;US) 
Further data on xenon releases at Hanford, 16:22775 (R;US) 


Reactor Accidents 
Safety experience—Reactors and critical facilities, January 1, 
1957—December 31, 1957, 16:23118 (R;US) 
Safety experience—reactors and critical facilities, calendar year 
1958 (Hanford Reservation), 16:23119 (R;US) 


HAZARDOUS MATERIALS 

1990 Tier Two emergency and hazardous chemical inventory: 
Superfund Amendments and Reauthorization Act Title Ill, 
Section 312, 16:22825 (R;US) 

Accounting for dry deposition in incinerator risk assessments, 
16:24369 (R;US) 

Applicable or relevant and appropriate requirements (ARARs) 
for remedial actions at the Oak Ridge Reservation: A com- 
pendium of major environmental laws, 16:22789 (R;US) 

Biomarker-based biomonitoring for evaluating health and ecolog- 
ical effects on environmental contamination, 16:24582 (R;US) 

Development of a Waste Minimization Plan at Argonne National 
Laboratory, 16:22781 (R;US) 

Fate of '*C-Trichloroethylene in soil-plant systems, 16:24583 
(R;US) 

Hanford Site waste minimization and pollution prevention 
awareness program plan, May 1991 (Contains glossary.), 

- 16:22677 (R;US) 

High-throughput liquid-absorption air and aerosol sampler, 
16:24360 (R:US) 

Household hazardous waste: Implementation of a permanent 
collection facility, 16:23321 (R;US) 

In situ vitrification: Process and products, 16:22742 (R;US) 


HEAT TRANSFER 


Molten salt processing of mixed wastes with offgas condensa- 
tion, 16:22760 (R;US) 

SAFFIRE user's guide: Superfund and Federal Facilities 
Information System for Risk Evaluation: Installation proce- 
dure/tutoriaV/data dictionary: Release 1.0, 16:23186 (R:US) 

HCDA 
See REACTOR CORE DISRUPTION 
HCLWR TYPE REACTORS 
Thermal-hydraulic study of a high conversion light water reactor, 
16:22951 (R;JP;In Japanese) 
HDO 
See DEUTERIUM COMPOUNDS 
HE-3 COUNTERS 

Calculational calibration of 
16:24201 (R;SU;In Russian) 

Elimination of the effect in a proportional! neutron detector using 
surface charge on insulators, 16:24258 (R;SU;In Russian) 

Rovno heterogeneous antineutrino detector, 16:24200 (R;SU;in 
Russian) 

VIND aqueous integral neutrino detector, 16:24199 (R;SU;In 
Russian) 

HEALTH HAZARDS 

See also RADIATION HAZARDS 

Biomarker-based biomonitoring for evaluating health and e 
ical effects on environmental contamination, 16:24582 (R;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT 

Protein-directed modulation of high-LET hyperthermic radiosen- 

sitization, 16:24580 (R;US) 
HEAT EXCHANGERS 

OTEC biofouling and corrosion study at the Natural Energy Lab- 
oratory of Hawaii, 1983-1987, 16:22888 (R;US) 

Prediction of the pressure drop in transverse, repeated-rib tubes 
with numerical modeling, 16:23798 (R;US) 

HEAT FLOW 

A mathematical model for two-phase water, air, and heat flow 
around a linear heat source emplaced in a permeable 
medium (Yucca Mountain Project), 16:22727 (R;US) 

HEAT PUMPS 

New industrial heat pump applications to a petroleum BTX unit 
for a petroleum refinery in southeastern Texas: Phase 1 final 
report, 16:23308 (R;US) 

New industrial heat pump applications to a specialty chemicals 
refinery: Phase 1 final report, 16:23309 (R;US) 

New industrial heat pump applications to vegetable drying: 
Phase 1 final report, 16:23307 (R;US) 

HEAT RECOVERY EQUIPMENT 

Investigation of austenitic alloys for advanced heat recovery and 

hot-gas cleanup systems, 16:23359 (R;US) 
HEAT RESISTANT MATERIALS 

See also HEAT RESISTING ALLOYS 

Heat resistant materials and their feasibility issues for a space 
nuclear transportation system, 16:23104 (R;US) 

HEAT RESISTING ALLOYS 
See also ALLOY-NISOCR22FE18MO9 
ALLOY-NI53CR19FE19NB5MO3 
ALLOY-ZR98SN-4 
STEEL-CR19NI10 
STEEL-CR19NI10-L 
STEEL-CR2MOV 
Reformer technology, 16:23260 (RA;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
Electric rate structures for thermal energy storage evaluation, 
16:23327 (R;US) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also RADIANT HEAT TRANSFER 


long-range neutrino detector, 
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HEAT TRANSFER 


Developmental assessment of RELAP5/MOD3 using the semis- 
cale natural circulation tests, 16:22944 (R;US) 
TOPAZ2D validation status report, August 1990, 16:25517 (R;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATING OILS 
Home heating fuels price survey, 1990-1991 heating season: 
Final report, 16:22597 (R;US) 
HEAVY ION ACCELERATORS 
See also BROOKHAVEN RHIC 
HILACS 
Drift compression experiments on MBE-4 and related emittance 
growth phenomena, 16:25434 (R;US) 
Engineering systems designs for a recirculating heavy ion in- 
duction accelerator, 16:23901 (R;US) 
HEAVY ION FUSION REACTIONS 
Fusion reactions and effective mucieus-nucleus potential, 
16:25040 (R;SU;in Russian) 
On the angular distributions of the heavy products of (HI, xn) re- 
actions, 16:25030 (R;SU;In Russian) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
CHROMIUM 52 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
OXYGEN 16 REACTIONS 
VANADIUM 51 REACTIONS 
ZINC 64 REACTIONS 
Classical hadrodynamics approach to ultrarelativistic heavy-ion 
collisions, 16:25033 (R;US) 
Large hadron collider workshop. Proceedings. Vol. 2, 16:24685 
(R;XC) 
HEAVY NUCLEI 
See also ACTINIDE NUCLEI! 
BISMUTH 193 
BISMUTH 195 
FRANCIUM 217 
IRIDIUM 194 
OSMIUM 194 
RADIUM 226 
RADON 220 
RADON 222 
RHENIUM 188 
TUNGSTEN 188 
Measurements of the integral cross sections for (-y, a) reactions 
in giant resonance region, 16:24922 (R;SU;In Russian) 
On the angular distributions of the heavy products of (HI, xn) re- 
actions, 16:25030 (R;SU;in Russian) 
Vacuum polarization and quadrupole moment of a heavy nu- 
cleus, 16:24993 (R;SU) 
Vibrational 1*-, 2*-, 3*- and 4*-excitations in spherical nuclei, 
16:25026 (R;SU;In Russian) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER COOLED REACTORS 
See also NRU REACTOR 
PHWR TYPE REACTORS 
Guidelines to achieve seals with minimal leak rates for HWR- 
NPR coolant system components, 16:23091 (R;US) 
HEAVY WATER PLANTS 
Preparation of change orders for a heavy water plant: Regula- 
tory guide, 16:22838 (1;CA;in English, French) 
HELAC 
See LINEAR ACCELERATORS 
HELIUM 
1/N-expansion in quantum mechanics. Part 2, 
(R;SU;in Russian) 


16:25262 


612 ERA Vol. 16, No. 9 


lon activation in a quadrupole ion trap, 16:23569 (R;US) 

Peculiarities of void fraction measurement applied to physical in- 
stallation channels cooled by forced helium flow, 16:23806 
(R;SU) 

Recent (e,2e) studies: laser excited atoms, autoionization, 
Auger processes, and thin films, 16:24645 (R;AU) 

Study of doubly excited states of H~ and He in the coupled- 
channel hypersperical adiabatic approach, 16:24661 (R;SU;In 
Russian) 

HELIUM 3 TARGET 

A new type of liquid-He target system using small mechanical 
refrigerators, 16:24928 (R;JP) 

Evaluation of charged-particle reactions for fusion applications, 
16:24931 (R;US) 

HELIUM 4 

Bose-condensation in liquid helium under pressure, 16:24675 
(R;SU;In Russian) 

Mode of retention of gases in irradiated Li-Al alloy: 1, Distribu- 
tion of tritium and helium between alpha and beta phases, 
16:24932 (R:US) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM ASH 

Transport simulations of ITER helium exhaust using recent data 

from TFTR, TEXTOR and JT-60, 16:25379 (R;US) 
HELIUM DILUTION REFRIGERATORS 

Installation for producing low temperatures in the 0.028-4.2 K 

range, 16:23787 (R;SU;In Russian) 
HELIUM IONS 

See also HELIUM ASH 

Analysis of angular dependence of helium ion slowing-down in 
thin films, 16:25129 (IA;SU;In Russian) 

HEMOGLOBIN 

Hemoglobin variants as models for investigation of dissociation 
of intact polypeptide chains by ESI tandem mass spectrome- 
try, 16:24489 (R;US) 

HETEROCYCLIC COMPOUNDS 

See also BEDT-TTF 

FURANS 
THIONAPHTHENES 
TRIOXANES 

Transition metal activation and functionalization of carbon- 
hydrogen bonds: Progress report, December 1, 
1989-—November 30, 1991, 16:23653 (R;US) 

HETEROGENEOUS CATALYSIS 

Reactive characterization as a probe of the nature of catalytic 

sites: Progress report, 16:23654 (R;US) 
HEXADECANE 

Solid superacids as coal liquefaction catalysts: Quarterly report, 

June—September 1989, 16:22464 (R;US) 
HIGGS BOSONS 

Calculation of the Higgs boson decay width into fermion pairs, 
16:24788 (R;SU;In Russian) 

Higgs boson masses in supersymmetric models, 16:24815 
(R;US) 

Higgs boson production in +--+ collision in TeV region, 16:24711 
(RA;JP) 

Higgs physics, 16:24796 (RA;JP) 

Signal and background of standard Higgs particle, 16:24712 
(RA; JP) 

Two gauge boson physics at future colliders, 16:24812 (R;US) 

HIGH ENERGY PHYSICS 

Proceedings of the 5. Jorge Andre Swieca Summer School 
Field Theory and Particle Physics, 16:24862 (|;BR) 

Theoretical high energy physics: Research report, May 1, 
1990—April 30, 1991, 16:24729 (R;US) 

Video teleconferencing review for support of high energy 
physics activities, 16:24683 (R;US) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 





HIGH-BETA PLASMA 
A kinetic-MHD model for low frequency phenomena, 16:25380 
(R;US) 


HIGH-LEVEL RADIOACTIVE WASTES 
Occupational Exposure 
Trends in radiological and environmental protection at high en- 
ergy accelerator laboratories, 16:23893 (R;GB) 


Storage 
Behavior of ruthenium in the case of shutdown of the cooling 
system of HLLW storage tanks, 16:22811 (RA;US) 


Synthetic Rocks 
Pertormance of SYNROC under conditions relevant to reposi- 
tory disposal, 16:22715 (RA;XA) 


Underground Disposal 

A mathematical model for two-phase water, air, and heat flow 
around a linear heat source emplaced in a permeable 
medium (Yucca Mountain Project), 16:22727 (R;US) 

A performance assessment methodology for high-level radioac- 
tive waste disposal in unsaturated, fractured tuff, 16:22730 
(R;US) 

Assessment of hydrologic impact of extending exploratory 
shafts into the Calico Hills nonweided tuff unit at Yucca Moun- 
tain, Nevada, 16:22739 (R;US) 

Basic research for assessment of geologic nuclear waste repos- 
itories: What solubility and speciation studies of transuranium 
elements can tell us, 16:22726 (R;US) 

Dual porosity models for solute transport at Yucca Mountain, 
16:22749 (R;US) 

Effect of ionizing radiation on the waste package environment: 
Revision 1 (Yucca Mountain Project), 16:22758 (R;US) 

Environmental management objectives, impact potential and 
reclamation planning for DOE site characterization at Yucca 
Mountain, Nevada, 16:22733 (R;US) 

Identification of colloids in nuclear waste glass reactions, 
16:22659 (R;US) 

Nevada Environmental Studies Plan, 16:22734 (R;US) 

Performance implications of waste package emplacement orien- 
tation, 16:22756 (R;US) 

Pertormance of vitreous waste forms and engineered barriers 
under clay repository conditions, 16:22709 (RA;XA) 

Pertormance of vitrified high level waste relevant to a repository 
in salt, 16:22711 (RA;XA) 

Review of buried cystalline rocks of Eastern United States in se- 
lected hydrogeologic environments potentially suitable for 
isolating high-level radioactive wastes, 16:22762 (R;US) 

Review of revegetation practices appropriate for reclamation of 
the proposed nuclear waste repository at Yucca Mountain, 
Nevada, 16:22732 (R;US) 

Summary report of first and foreign high-level waste repository 
concepts: Technical report, working draft 001, 16:22661 (R;US) 

Technical basis for a conceptual model in unsaturated tuff for 
the NEFTRAN-S code, 16:22748 (R;US) 

Technical summary of the Performance Assessment Caicula- 
tional Exercises for 1990 (PACE-90): Volume 1, “Nominal 
configuration” hydrogeologic parameters and calculational re- 
sults: Yucca Mountain Site Characterization Project (Yucca 
Mountain Project), 16:22750 (R;US) 

The potential for microbial lite in a Canadian high-level nuclear 
fuel waste disposal vault: A nutrient and energy source analy- 
sis, 16:22653 (R;CA) 

Waste package simulation and source term modeling—A sum- 
mary of existing capabilities: Draft technical report, 16:22662 
(R;US) 

Yucca Mountain near-field environment considerations for engi- 
neered barrier system design and performance (YUCCA 
MOUNTAIN PROJECT), 16:22757 (R;US) 


Vitrification 
Behavior of RuOz in a glass mek, 16:22746 (R;US) 
Characterization of high activity waste glasses and a compari- 
son with simulated and natural glasses, 16:23534 (RA;XA) 
Evaluation of solidified high-level waste forms, 16:22710 (RA;XA) 
PROTEO, HLW vitrification plant test facility: Remotely con- 
trolled processing and conditioning, 16:22690 (R;IT;In Italian) 


HIGH-TC SUPERCONDUCTORS 
Spin Orientation 


Performance of high level waste forms and engineered barriers 
under repository conditions: Final report of a Co-ordinated 
Research Programme 1984-1989, 16:22708 (R;XA) 

Repository source term for vitrified high level waste, 16:22713 
(RA; XA) 

Results of a pilot-scale melter test to attain higher production 
rates, 16:22745 (R;US) 

Studies of glass waste form performance at the Japan Atomic 
Energy Research Institute, 16:23536 (RA;XA) 

The disposal of vitrified high-level waste, 16:22712 (RA;XA) 

HIGH-TC SUPERCONDUCTORS 
Bismuth Compounds 

High-J. silver-sheathed BiPbSrCaCuO superconducting wires, 
16:25205 (RA;XA) 

High-resolution transmission electron microscopy of crystal 
structures, defects, surface and interfaces in bismuth-based 
superconductors, 16:25208 (RA;XA) 

Superconducting properties of the Bi-base oxide multifilamen- 
tary tapes in magnetic fields, 16:25206 (RA;XA) 

Crystal Detects 

Defect characterization of electronic conducting pseudo- 
perovskite systems: [Progress report], July 1, 
1988—September 30, 1990, 16:23447 (R;US) 

Crystal Field 
Rare earth substituted YBa,Cu,O,, 16:23442 (R;FR) 
Crystal Structure 

[Project report for synchrotron radiation studies of local structure 
and bonding in high T-superconducting oxides, transition 
metal aluminides, and silicides]: Progress report, August 
1990—July 1, 1991, 16:23450 (R;US) 

Electric Conductivity 

Defect characterization of electronic conducting pseudo- 
perovskite systems: [Progress report], July 1, 
1988—September 30, 1990, 16:23447 (R;US) 

Flux pinning and dissipation in high-temperature superconduc- 
tors, 16:23435 (R;US) 

Electron Microscopy 

Application of superconducting lens electron microscope to ob- 
servation of microstructures in superconductors, 16:25207 
(RA;XA) 

High-resolution transmission electron microscopy of crystal 
structures, defects, surface and interfaces in bismuth-based 
superconductors, 16:25208 (RA;XA) 

Electron-Phonon Coupling 

The eftect of strong Coulomb correlations on electron-phonon 
interactions in the copper oxides: Implications for transport, 
16:25191 (R;US) 

Fabrication 

Potential methods for the fabrication of high-T. superconductors 
for wires and cables, 16:25204 (RA;XA) 

Superconducting properties of the Bi-base oxide multifilamen- 
tary tapes in magnetic fields, 16:25206 (RA;XA) 

Magnetic Flux 

Application of muon spin relaxation experiment to the vortex dy- 
namics of high temperature superconductors, 16:25223 (R;US) 

Low temperature flux creep in high-T-superconductors, 
16:23440 (R:US) 

Magnetic Moments 
Rare earth substituted YBa2Cu30,, 16:23442 (R;FR) 
Magnetization 

Flux dynamics in a single crystal of BipSr2CaCu20,, 16:23437 
(R;US) 

Niobium Compounds 

Application of superconducting lens electron microscope to ob- 
servation of microstructures in superconductors, 16:25207 
(RA;XA) 

Scanning Electron Microscopy 

Scanning tunneling microspectroscopy of solids and surfaces: 

Progress report, 16:25192 (R;US) 
Spin Orientation 

Neutron scattering studies of spin correlations in metallic 

YBazCugO¢,,, 16:23441 (R;US) 
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HIGH-VOLTAGE PULSE GENERATORS 


HIGH-VOLTAGE PULSE GENERATORS 
Computational modeling of the Trailmaster Procyon system, 
16:24664 (R;US) 
Design and test of a continuous duty pulsed ac generator, 
16:23846 (R:US) 
Pulse system of linear induction accelerator, 16:23872 (R;SU;In 
Russian) 
Pulsed power systems for the DARHT accelerators, 16:24107 
(R;US) 
HILACS 
An induction linac injector for scaled experiments, 16:25433 
(R;US) 
Analysis of resonant longitudinal instability in a heavy ion induc- 
tion linac, 16:25431 (R;US) 
Engineering issues in the design of a recirculating induction ac- 
celerator for heavy ion fusion, 16:25445 (R;US) 
Longitudinal instability in HIF beams, 16:25435 (R;US) 
Low-emittance uniform density Cs* sources for heavy ion fusion 
accelerators studies, 16:25432 (R;US) 
Transverse emittance studies of an induction accelerator of 
heavy ions, 16:25436 (R;US) 
HIPPURAN 
Preparation of the reactive complex from iodohippuric acid for 
labelling with sup(131)l and/or sup(123)I, 16:24506 (1;BR;In 
Portuguese) 
HITREX-2 REACTOR 
See ZERO POWER REACTORS 


HODOSCOPES 
Fast triggering device based on parallel memory look up tables 
aimed at operation under high multiplicity of detected events. 
Part 1: Electronic equipment, 16:24205 (R;SU;in Russian) 
HOLMIUM 
Resonant x-ray magnetic scattering in holmium, 16:25090 (R;US) 


HOLMIUM 165 TARGET 

Production cross sections of neutron deficient isotopes of At and 
Po from nuclear reactions 'Ho+*°Ar, °Tb+ “Ca and 
181Ta+24Mg, 16:24954 (R;SU) 

HOLMIUM COMPLEXES 

Determination of crystal structures by x-ray diffraction: applica- 
tions to a lanthanide complex and a natural organic 
compound, 16:25118 (|;BR;in Portuguese) 

HOMOGENEOUS REACTORS 

New capabilities of the KODRA program for calculation of one- 
dimensional homogeneous reactor, 16:23004 (R;SU;iIn 
Russian) 

HORIZONTAL AXIS TURBINES 

Analysis of a teetered, variable-speed rotor: 

16:22905 (R;US) 
HOT CELLS 

Preliminary estimation of the dose rates of the operation room of 

the RPR radioisotope cell, 16:23102 (R;BR;in Portuguese) 
HOT GAS CLEANUP 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent, 16:22437 (RA;US) 

Enhanced durability for high-temperature desulfurization sor- 
bents, 16:22436 (RA;US) 

Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 16:22438 (RA;US) 

Gasification and gas stream cleanup overview, 16:22432 (RA;US) 

Integrated operation of a pressurized fixed-bed gasifier and hot 
gas desulfurization system, 16:22433 (RA;US) 

Integration and testing of hot desulfurization and entrained flow 
gasification for power generation systems, 16:22907 (RA;US) 

Investigation of austenitic alloys for advanced heat recovery and 
hot-gas cleanup systems, 16:23359 (R;US) 

Long term high-temperature degradation of ceramic cross-flow 
filters, 16:22439 (RA;US) 

Research-scale, fixed-bed gasifier design: Aspects of fixed-bed 
gasification/fixed-bed zinc ferrite integration, 16:22435 
(RA;US) 

Thermal chemical degradation of ceramic candle filter materials, 
16:22440 (RA:US) 


Final report, 
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HOT PLASMA 

Evolution of pellet clouds and cloud structures in magnetically 

confined plasmas, 16:25352 (R;DE) 
HOUSES 

Active ventilation report: RCDP cycle II: Report 1, Active venti- 
lation (February 1991): Report 2, Appendix A: Infiltration and 
ventilation in new electrically heated homes in the Pacific 
Northwest (July 1990), 16:23277 (R;US) 

Monitoring and evaluation of foundation insulation retrofits in 
single family detached houses in St. Paul and Minneapolis, 
Minnesota: Final report, 16:23292 (R;US) 

Promoting energy-efficient home construction: The impacts of 
alternative policy instruments, 16:23224 (R;US) 

Sensible living for the 90’s: A portfolio of case studies from 
RCDP Cycle 1, 16:23276 (R;US) 

Statistical analysis of radon data from dwellings, 16:24433 
(R;SE;In Swedish) 

Survey of indoor radon levels in New York State and evaluation 
of USEPA screening protocols: Final report, 16:24391 (R;US) 

HTGR TYPE REACTORS 

Diffusion modeling of fission product release during depressur- 
ized core conduction cooldown conditions, 16:22967 (R;US) 

Fission product retention in TRISCO coated UOz particle fuels 
subjected to HTR simulated core heating tests, 16:22968 
(R;US) 

Present status of HTTR research and development, 1990, 
16:23085 (|;JP;In Japanese) 

Thermal analysis of the 450 MWi(t) 
temperature gas-cooled reactor under 
conduction cooldown, 16:23117 (R;US) 

Uncertainties in physics calculations for gas cooled reactor 
cores: Proceedings of a specialist's meeting held in Villigen, 
Switzerland, 9-11 May 1990, 16:22969 (R;XA) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN CHROMOSOME 5 

Novel methods for physical mapping of the human genome ap- 
plied to the long arm of chromosome 5: Final report, 
16:24482 (R;US) 

HUMAN POPULATIONS 

See also A-BOMB SURVIVORS 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, May 1991, 16:24393 (R;US) 

User's manual for SRS88: Site Ranking System for chemical 
and radioactive waste, 16:22820 (R;US) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

Molecular and metal chemistry of leonardite humic acid in com- 

parison to typical soil humic acids, 16:22518 (RA;FIl) 
HYDRAULIC CONDUCTIVITY 
Radionuclide transport paths in the nearfield - a KBS-3 concept 
study, 16:24441 (R;SE) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
Developmental assessment of RELAP5/MOD3 using the semis- 
cale natural circulation tests, 16:22944 (R;US) 
HYDRIDES 
See also HAFNIUM HYDRIDES 
SILANES 

New reagents for coal desulfurization: Technical report, 
September 1, 1990—February 28, 1991, 16:22488 (R;US) 

[Combustion research program: Flame studies, laser diagnos- 
tics, and chemical kinetics]: Progress report, 16:23776 (R;US) 

HYDROCARBON FUEL CELLS 
Reformer technology, 16:23260 (RA;US) 
Subscale cell technology, 16:23262 (RA;US) 
HYDROCARBONS 
See also ALKANES 
BENZENE 
BENZOPY RENE 


modular high- 
depressurized 





CAROTENOIDS 
STYRENE 
TETRALIN 
Molecular beam studies of reaction dynamics, 16:23686 (R;US) 
HYDROCRACKING 


Carbon materials—activity and selectivity in hydrocracking reac- 


tions, 16:23778 (R;US) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
On the nonlinear stability of dissipative fluids, 16:25353 (R;DE) 
HYDROELECTRIC POWER 

Rock Island Dam smolt monitoring: Final reports for 1988, 

1989, and 1990. 16:22878 (R;:US) 
HYDROELECTRIC POWER PLANTS 

Conforth Ranch wildlife mitigation feasibility study, McNary, 
Oregon: Annual report, 16:22875 (R;US) 

Environmental audit of the Southwestern Power Administration 
Springfield Area Facilities, 16:22880 (R;US) 

Northwest Montana wildlife habitat enhancement: Hungry horse 
elk mitigation project, 16:22877 (R;US) 

Wildlife impact assessment: Bonneville, McNary, The Dalles, 
and John Day Projects: Annual report 1989, 16:22879 (R;US) 

HYDROELECTRICITY 

See HYDROELECTRIC POWER 
HYDROFORMYLATION 

See CARBONYLATION 
HYDROGEN 

A method for determination of hydrogen content in uranium diox- 
ide samples using semiconductor sensor, 16:23631 (IA;SU) 

A method for hydrogen content control of UOz fuels, 16:23630 
(IA;SU) 

Algebraic theory of Stark-Zeeman dynamic effect in hydrogen- 
like atom, 16:24647 (R;SU;In Russian) 

Coupied-channel optical calculation of electron-hydrogen scat- 
tering: elastic scattering from 0.5 to 30 eV, 16:24646 (R;AU) 

Hydrogen atom as an indicator of the hidden symmetry of a 
ring-shaped potential, 16:24839 (R;SU;In Russian) 

Isotope effect studies at high temperatures by the flash or laser 
photolysis-shock tube (FP or LP-ST) technique, 16:23692 
(R;US) 

Muonium and hydrogen defect centres in solids, 16:25186 (R:GB) 

Pumping mechanisms in sputter-ion pumps low pressure opera- 
tion, 16:24012 (R;US) 

Secondary standards (non-activation) for neutron data mea- 
surements above 20 MeV, 16:24971 (R:US) 

Study of nuclear effects in the deuteron and extraction of neu- 
tron to proton stucture function ratio, 16:24822 (R;US) 

Thin film hydrogen sensor, 16:23571 (R;US) 

Ventilation flow recommendations for Waste Tank 241-SY-101, 
16:22764 (R;US) 

HYDROGEN 1 MINUS BEAMS 

H- beam characterization using laser-induced neutralization, 
16:23954 (R;US) 

The BNL toroidal volume H~ source, 16:24014 (R;US) 

Uniform beam distributions using octupoles, 16:23920 (R;US) 

HYDROGEN 1 TARGET 

A high statistics measurement of the proton structure functions 
Fo(x,Q*) and R from deep inelastic muon scattering at high 
Q*, 16:24703 (R;SU) 

Characteristics of dp->pppz- and np->pp7~ reactions and 
deuteron wave function, 16:24930 (R;SU;In Russian) 

Test of QCD and a measurement of A from scaling violations in 
the proton structure functions F2(x,Q?) at high Q?, 16:24749 
(R;SU) 

HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN FUELS 
Pacific Northwest hydrogen feasibility study, 16:22857 (R;US) 
HYDROGEN HYDROXIDES 
See WATER 


IAEA AGREEMENTS 


HYDROGEN IONS 1 MINUS 

Adiabatic hyperspherical representation in barycentric coordi- 
nates for helium-like systems, 16:24660 (R;SU;in Russian) 

Measurement of longitudinal emittance growth using a laser- 
induced neutralization method, 16:23955 (R;US) 

Study of doubly excited states of H- and He in the coupled- 
channel hypersperical adiabatic approach, 16:24661 (R;SU;in 
Russian) 

HYDROGEN ISOTOPES 

See also DEUTERIUM 

TRITIUM 
A mambrane device for diffusional separation and production of 
ultra-pure hydrogen isotopes, 16:22839 (R;SU;in Russian) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN 1 MINUS BEAMS 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 

Gas separation using ion exchange membranes for producing 
hydrogen from synthesis gas, 16:22446 (RA;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas, 16:22445 (RA;US) 

Production of hydrogen from low-rank coals, 16:22856 (RA;US) 

HYDROGEN SULFIDES 

Chemistry of coal-related microparticles: [Quarterly report], De- 
cember 1, 1990—February 28, 1991, 16:22538 (R;US) 

Comparative study of the reactions of metal oxides with H2S 
and SO2: Technical progress report, January-March 1991, 
16:22540 (R:US) 

[High temperature membranes for H2S and SO2 separations): 
Quarterly progress report, January 1, 1991—April 30, 1991, 
16:22490 (R;US) 

HYDROTHERMAL CONVECTIVE SYSTEMS 

See HYDROTHERMAL SYSTEMS 

HYDROTHERMAL SYSTEMS 

Improved computational schemes for the numerical modeling of 
hydrothermal resources in Wyoming: Final report, 16:22891 
(R;US) 

HYDROXIDES 
See also AMERICIUM HYDROXIDES 
CALCIUM HYDROXIDES 
PLUTONIUM HYDROXIDES 
THORIUM HYDROXIDES 
Alkali-aggregate reaction in concrete: Italian overview of prob- 
lem, 16:23533 (R;IT) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 
See HYDROXIDES 
HYDROXYL RADICALS 

[Combustion research program: Flame studies, laser diagnos- 

tics, and chemical kinetics]: Progress report, 16:23776 (R;US) 
HYPERCUBE COMPUTERS 

FALCON: A distributed scheduler for MIMD architectures, 
16:25478 (R;US) 

Performance measurement of a parallel input/output system for 
the Intel iPSC/2 hypercube, 16:25488 (R;US) 

HYPERONS 

Scalar and vector contributions to fp — AA and pp — Ar® + 
c.c., 16:24730 (R;US) 

Spin of channeling particles in the electric field of bent crystais, 
16:25130 (IA;SU;In Russian) 


|-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IAEA AGREEMENTS 
Agreement of 15 March 1991 between the Republic of Tuvalu 
and the International Atomic Energy Agency for the applica- 
tion of safeguards in connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons, 16:22828 (R;XA) 
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IAEA SAFEGUARDS 


IAEA SAFEGUARDS 

Agreement between the International Atomic Energy Agency, 
the Government of Japan and the Government of the United 
States of America for the application of safeguards by the 
agency to the bilateral agreement between those governments 
concerning civil uses of atomic energy, 16:22827 (R;XA) 

Agreement of 15 March 1991 between the Republic of Tuvalu 
and the International Atomic Energy Agency for the applica- 
tion of safeguards in connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons, 16:22828 (R;XA) 

IBR-1 
See IFR REACTOR 
IBR-2 REACTOR 
Definition of reactivity effect due to fuel burnup at the IBR-2 re- 
actor, 16:23087 (R;SU;In Russian) 
ICR HEATING 
Ergodic divertor effect on ICRF wave coupling, 16:25398 (R;FR) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 

A brief analysis and description of transuranic wastes in the 
subsurface disposal area of the radioactive waste manage- 
ment complex at INEL, 16:22688 (R;US) 

In situ vitrification program treatability investigation progress re- 
port: Revision 1, 16:22685 (R;US) 

Methodology for assessing the radiological consequences of ra- 
dioactive releases from the BPX Facility at PPPL: Revision 2, 
16:24559 (R;US) 

Use of noninvasive geophysical techniques for the in situ vitrifi- 
cation program: Volume 1, Literature review, 16:22687 (R;US) 

IEAR-1 REACTOR 

Definition of 10mw reactor core with U sub(3)Si sub(2) of low en- 
richment for the IEA-R1 reactor, 16:23081 (1;BR;in Portuguese) 

Long-term experiments with neutron detector developed at 
IPEN- CNEN/SP, 16:23042 (1;BR) 

Monitoring system study of gaseous and aerosols effluents for 
IEA-R1 reactor, 16:23066 (1;BR;in Portuguese) 

Use of self powered neutron detectors in the IEA-R1 reactor, 
16:24214 (|;BR;In Portuguese) 

Validation of the computer calculation method from the neutron 
flux distribution measures and the reactivity of IEA-R1 reactor 
with the new fuel element 130, 16:23084 (1;BR;in Portuguese) 

IFR REACTOR 
Experiments for IFR fuel criticality in ZPPR-21, 16:22979 (R;US) 
IGNEOUS ROCKS 

See also PLUTONIC ROCKS 

Evidentiary requirements to identify potentially acceptable sites 
(PAS) in crystalline rock: Draft, 16:22660 (R;US) 

Fracture detection in crystalline rock using ultrasonic reflection 
techniques: Volume 1: Swedish-American Cooperative Pro- 
gram on radioactive waste storage in mined caverns in 
crystalline rock, 16:22725 (R;US) 

Paleomagnetism of volcanic rocks from the Northeast of Brazil 
and the time of the opening of the South Atlantic, 16:24417 
(1;BR;In Portuguese) 

IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
IGNITRONS 
Sensitivity of ignitrons to stray capacitance, 16:23855 (R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE INTENSIFIERS 

Design and test of a high resolution plastic scintillating fiber detec- 

tor with intensified CCD readout, 16:24189 (R;FR;In French) 
IMAGE PROCESSING 

Imagetool: Image processing on the Sun workstation, 16:25499 

(R;US) 
IMIDES 

Evaporation as a diagnostic test for hydrodynamic cooling of 

laser-ablated clusters, 16:25094 (R;US) 
IMPACT SHOCK 

Quantum mechanical effects on the shock Hugoniot, 16:23404 

(R;US) 
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IN-SERVICE INSPECTION 
Procedural and submittal guidance for the individual plant exam- 
ination of external events (IPEEE) for severe accident 
vulnerabilities: Final report, 16:23138 (R;US) 
IN-SITU RETORTING 
Effects of in-situ oil-shale retorting on water quality near Rock 
Springs, Wyoming, Volume 1: Final report, 16:22618 (R;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Treatment of filter dust through acidic solution of the scrubber to 
leach heavy metals for the purpose to utilize the slag with fil- 
ter dust together. Final report, 16:23324 (1;DE;In German) 
INCOLOY 800 
Creep and fatigue crack growth of the alloys X10NiCrAITi32 20 
and NiCr22C012Mo at high temperatures, 16:23394 (R;DE;In 
German) 
The effect of MC forming additions and 10% cold work on the high 
temperature strength of 20Cr-30Ni-Fe alloys, 16:23353 (R;US) 
INCOLOY 800H 
The effect of MC forming additions and 10% cold work on the high 
temperature strength of 20Cr-30Ni-Fe alloys, 16:23353 (R;US) 
INCOLOY 825 
Stress corrosion cracking of candidate waste container materi- 
als, 16:22657 (R;US) 
INCOMPRESSIBLE FLOW 
On thermal stability in incompressible slip flow, 16:25109 (R;XA) 
ZEPHYRSD: A finite difference computer program for three- 
dimensional, transient incompressible flow problems, 
16:24680 (R;US) 
INCONEL 600 
Comparative studies of SCC in Alloy 600 and two austenitic 
stainless steels on exposure to lithiated water at 350°C: An- 
nual report, June 1, 1990—May 31, 1991, 16:23366 (R;US) 
INCONEL 617 
Creep and fatigue crack growth of the alloys X10NiCrAITI32 20 
and NiCr22Co012Mo at high temperatures, 16:23394 (R;DE;In 
German) 
INDIUM 115 TARGET 
On some questions of the population of isomeric states, 
16:25029 (R;SU;In Russian) 
INDIUM ALLOYS 
Advances in the preparation of actinide intermetallic com- 
pounds, 16:23724 (IA;SU) 
INDIUM CHLORIDES 
Regularities of phase equilibria in the binary uranium tetrachlo- 
ride systems, 16:23726 (IA;SU) 
INDOOR AIR POLLUTION 
Nicotine in environmental tobacco smoke (ETS): Comparison of 
mobile personal and stationary area sampling, 16:24368 
(R:US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
Reinforced rubber bearing behaviour modeling; isolated struc- 
ture seismic response, 16:23016 (R;IT;In Italian) 
INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
Training and qualification in industrial radiation protection area - 
some items for thought, 16:22843 (IA;BR;In Portuguese) 
Utilization of basic directives radioprotection norm in industrial 
radiography services CNEN-3.01, 16:25076 (IA;BR;In Por- 
tuguese) 
INDUSTRIAL SECTOR 
See INDUSTRY 





INDUSTRY 
See also CHEMICAL INDUSTRY 

ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GEOTHERMAL INDUSTRY 
NATURAL GAS INDUSTRY 
PETROLEUM INDUSTRY 
WOOD PRODUCTS INDUSTRY 

Cooperative Research & Development agreements between 
industry and government laboratories bring competitive ad- 
vantages, 16:23215 (R;US) 

Focused electronics factory: Aproject overview, 16:25458 (R;US) 

Industrial perspectives on innovation and interactions with 
universities: Summary of interviews with senior industrial offi- 
cials, 16:23211 (R;US) 

Perspectives on financing academic research facilities: A re- 
source for policy formulation, 16:23204 (R;US) 

Summary of interim reports submitted by grantee organizations 
participating in the Federal Demonstration Project, 16:23209 
(R;US) 

Survey to assess the usefulness of two model agreements for 
University-Industry cooperative research, 16:23208 (R;US) 

Synthesis of options for academic research facility financing, 
16:23206 (R;US) 

What is the Federal Demonstration Project?, 16:23207 (R;US) 

INERTIAL CONFINEMENT 

Future explosive pulse-power technology for high-energy 
plasma physics experiments, 16:25429 (R;US) 

Inertial Confinement Fusion: Volume 1, Number 1: Quarterly re- 
port October-December 1990, 16:25449 (R;US) 

University of Rochester, Laboratory for Laser Energetics annual 
report, 1 October 1989-30 September 1990, 16:25402 (R;US) 

INFORMATION CENTERS 

Cooperation in nuclear data evaluation among the OECD coun- 

tries, 16:23218 (R;US) 
INFORMATION SYSTEMS 

An error detection and correction strategy for a Decision Sup- 
port System, 16:25535 (R;US) 

US Department of Energy/contractors 10th annual Office 
Information Management conference: A compendium of ad- 
dresses, papers and reports, 16:25528 (R;US) 

INHOMOGENEOUS PLASMA 

Electromagnetic wave polarization change and characteristic 
waves in inhomogeneous plasma with sheared magnetic 
field, 16:25342 (R;IT) 

Stability of drift-wave modons in the presence of temperature 
gradients: Revised, 16:25334 (R;US) 

Steady-state dynamo and current drive in a nonuniform 
bounded plasma, 16:25336 (R;US) 

INJECTION (BEAMS) 
See BEAM INJECTION 
INNER-SHELL IONIZATION 

Measurements of ionization cross-section for electron energy- 
loss microanalysis under well defined scattering conditions, 
16:25179 (R;US) 

INORGANIC COMPOUNDS 

The Installation Restoration Program toxicology guide: Volume 

5, 16:24596 (R;US) 
INSECTICIDES 

See also MALATHION 

Persistence of pirimiphos methyl residues in stored wheat, 
16:24520 (R:DZ) 

Studies on residues of 14C malathion in soils, 16:24521 (R;DZ) 

INSTANTONS 

On contribution of instantons to nucleon sum rules, 16:24878 
(R;SU) 

INSTITUTO DE ENERGIA ATOMICA R1 
See IEAR-1 REACTOR 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 


INTERMEDIATE MASS NUCLEI 


INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN 
Obtainment of antiserum for human proinsulin radioimmunoas- 
say: preliminary results, 16:24530 (1;BR;In Portuguese) 
INTEGRAL EQUATIONS 
Iterative solution for nonlinear integral equations of Hammer- 
stein type, 16:25247 (R;XA) 
INTEGRATED CIRCUITS 
Application of the nuclear microprobe to the imaging of single 
event upsets in integrated circuits, 16:23848 (R;US) 
Development of reflective optical systems for XUV projection 
lithography, 16:23837 (R;US) 
Programmable logic in the military environment, 16:23828 (R;US) 
INTEGRITY (FUEL) 
See FUEL INTEGRITY 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERACTING BOSON MODEL 
Boson mapping and the microscopic collective nuclear Hamil- 
tonian, 16:25008 (R;SU) 
INTERCONNECTED POWER SYSTEMS 
Optimal production planning in major power systems by means 
of decomposition, 16:23241 (R;NO;In Norwegian) 
Software for production scheduling in hydro systems, 16:22872 
(R;NO) 
INTERFACES 
On accurate determination of contact angle, 16:24678 (R;US) 
Shock and reshock of an unstable fluid interface, 16:23807 (R;US) 
The Mo/Ta (100) interface, 16:25108 (R;XA) 
The physics of pattern formation at liquid interfaces: Progress 
report, June 1, 1990—May 31, 1991, 16:24673 (R;US) 
Ultrathin quantum wells of HgTe in CdTe: Interface states, 
16:25107 (R;XA) 
INTERFEROMETERS 
See also FABRY-PEROT INTERFEROMETER 
MICHELSON INTERFEROMETER 
VISAR: Line-imaging interferometer, 16:24321 (R;US) 
INTERFEROMETRY 
Neutron spin interferometry, 16:25045 (R:SU;in Russian) 
Submillimetric interferometry of Tore Supra plasma, 16:25316 
(R;FR) 
The method of intensity interferometry, 16:25228 (R;FR) 
INTERMEDIATE MASS NUCLEI 
See also CESIUM 134 
CESIUM 135 
CESIUM 136 
CESIUM 137 
CHROMIUM 51 
COBALT 60 
COPPER 64 
COPPER 65 
GALLIUM 66 
HAFNIUM 176 
HAFNIUM 178 
IODINE 126 
IODINE 127 
IODINE 128 
IODINE 129 
IODINE 131 
IODINE 132 
IODINE 133 
IODINE 135 
KRYPTON 81 
KRYPTON 85 
MOLYBDENUM 99 
NICKEL 58 
RUTHENIUM 106 
SELENIUM 75 
STRONTIUM 8&9 
STRONTIUM 90 
TECHNETIUM 99 
XENON 135 
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INTERMEDIATE MASS NUCLEI 


Approximation of double differential cross sections of (p.n) reac- 
tions at the energy of protons less than 15 MeV. 16:25035 
(R:SU;In Russian) 

Measurements of the integral cross sections for (7. a) reactions 
in giant resonance region. 16:24922 (R:SU:In Russian) 

On the angular distributions of the heavy products of (HI, xn) re- 
actions, 16:25030 (R:SU:In Russian) 

Vibrational 1*-, 2*-, 3*- and 4*-excitations in spherical nuclei, 
16:25026 (R:SU;In Russian) 

INTERMEDIATE VECTOR BOSONS 

See also W MINUS BOSONS 

Z NEUTRAL BOSONS 

Verification of the quantum electroweak effects through the 

weak boson mass relation, 16:24797 (RA;JP) 
INTERMETALLIC COMPOUNDS 

Advances in the preparation of actinide intermetallic com- 
pounds, 16:23724 (IA;SU) 

Pressure dependence of the Curie-temperature in the Kondo- 
lattice-compound YbNiSn, 16:23399 (R:US) 

Radiation-induced amorphization of intermetallic compounds: A 
molecular-dynamics study of CuTi and CugTis, 16:25089 
(R;US) 

Structural distortion in RPtpSn2 compounds (R = rare earth), 
16:23402 (R;US) 

Welding of ductile intermetallic alloys, 16:23351 (R;US) 

INTERNAL COMBUSTION ENGINES 
Analysis of demand, gas engines in Denmark: Energy plan 
2000, 16:23330 (1;DK;In Danish) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTELLAR GRAINS 
The Rosseland mean opacity of interstellar grain, 16:24612 
(R;XA) 
INTRUSION DETECTION SYSTEMS 
Tactical and relocatable security systems, 16:22834 (R;US) 
Temporary physical protection systems, 16:22832 (R;US) 
INTRUSIVE ROCKS 
See PLUTONIC ROCKS 
INVERSE SCATTERING PROBLEM 
Numerical solution to the direct and inverse problems of quan- 
tum mechanics in the framework of the R-matrix approach 
and Bargmann formalism, 16:25301 (R;SU;In Russian) 
INVERTERS 
Inverter technology, 16:23261 (RA;US) 
Multimegawatt inverter bridge technology, 16:23269 (RA;US) 
IODINATED AROMATIC HYDROCARBONS 
Formation of substituted benzene radical cations via 
ion/molecule reactions with iodobenzene, 16:23568 (R;US) 
IODINE 
Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, November 
1, 1989-January 31, 1990, 16:22481 (R;US) 
IODINE 126 

Preparation of lodine 128 and lodine 126 radioactive sources 
with high specific activities by Szilard-Chalmers effect on 
Ethyl-lodide, 16:23713 (I;MA;in French) 

IODINE 127 

Rala project specification letter No. 11: 

16:22632 (R;US) 
IODINE 128 

Preparation of lodine 128 and lodine 126 radioactive sources 
with high specific activities by Szilard-Chalmers effect on 
Ethyl-lodide, 16:23713 (l;MA;in French) 

IODINE 129 

Technical summary of the Performance Assessment Calcula- 
tional Exercises for 1990 (PACE-90): Volume 1, “Nominal 
configuration” hydrogeologic parameters and calculational re- 
sults: Yucca Mountain Site Characterization Project (Yucca 
Mountain Project), 16:22750 (R;US) 

IODINE 131 

Localized beta dosimetry of 15"! in human thyroid, 16:25084 

(R;US) 


lodine treatment, 
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Performance of replacement and regenerated silver reactors: 
Operated at 375°F, 16:23100 (R:US) 
Rala project specification letter No. 11: 
16:22632 (R:US) 
IODINE 132 
Rala project specification letter No. 11: 
16:22632 (R:US) 
IODINE 133 
Rala project specification letter No. 11: 
16:22632 (R:US) 
IODINE 135 
Rala project specification letter No. 11: 
16:22632 (R:US) 
IODINE IODIDES 
See IODINE 
IODINE ISOTOPES 
See also IODINE 126 
IODINE 127 
IODINE 128 
IODINE 129 
IODINE 131 
IODINE 132 
IODINE 133 
IODINE 135 
X-ray and radioiodine dose to thyroid follicular cells, 16:24555 
(R;:US) 
IODOHIPPURATE-NA 
See HIPPURAN 
1ON BEAM FUSION REACTORS 
WARP: A3D (+) PIC code for HIF simulations, 16:25426 (RA;US) 
1ON BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also CALCIUM 48 BEAMS 
GOLD 197 BEAMS 
HYDROGEN 1 MINUS BEAMS 
NEON 20 BEAMS 
Beam structure and transverse emittance studies of high-energy 
ion beams, 16:23956 (R;US) 
Correlation of beam loss to residual activation in the AGS, 
16:23921 (R;US) 
Electrohydrodynamic emitters of ion beams, 16:24656 (R;SU;In 
Russian) 
lon transmission studies of mulitple-sector isotope-ratio mass 
spectrometers, 16:24332 (R;US) 
Numerical calculation of heavy ion beam extraction at the U-400 
- U-400M cyclotron complex, 16:24081 (R;SU;in Russian) 
Stability of annular equilibrium of energetic large orbit ion beam, 
16:25335 (R;US) 
ION BLOCKING 
See ION CHANNELING 
JON CHANNELING 
Channeling of mean energy ions and surface structure investi- 
gation, 16:25124 (IA;SU;In Russian) 
Dechanneling. Theory and experiment, 16:25123 (IA;SU;in Rus- 
sian) 
Defect coherent formation at destructive ion channeling, 
16:25160 (IA;SU;In Russian) 
Study of “He* channeling in crystals and films with garr-et struc- 
ture, 16:25126 (IA;SU;In Russian) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
JON DRIFT 
Preliminary experiment on swarm measurement with short-life 
ions, 16:24288 (RA;JP) 
ION EXCHANGE MATERIALS 
An exploratory program for using hydrous metal oxide ion ex- 
changers as Fischer-Tropsch catalysts, 16:22419 (RA;US) 
Evaluation of extractants and chelating resins in polishing 
actinide-contaminated waste streams, 16:23645 (R;US) 
1ON EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
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ION IMPLANTATION 

Model for nitrogen implantation by high doses into silicon, 

16:25150 (IA;SU;In Russian) 
ION SOURCES 

See also PENNING ION SOURCES 

Beam acceleration in the LBL 88-inch cyclotron with injection 
from the AECR source, 16:24117 (R;US) 

Elastic ions collisions in the multiply charged ion sources, 
16:24082 (R;SU;In Russian) 

Extraction induced emittance growth for negative ion sources, 
16:24091 (RA;US) 

ITER Neutral Beam Injection System: Japanese design pro- 
posal, 16:25422 (R;JP) 

Initial control of the H~ ion source at the Superconducting Su- 
per Collider Laboratory, 16:24143 (R;US) 

lon source of a mass-separator with accumulation and bunching 
of ions, 16:24666 (R;SU;in Russian) 

Low-emittance uniform density Cs* sources for heavy ion fusion 
accelerators studies, 16:25432 (R;US) 

Operation of a TFTR ion source with a ground potential gas 
feed into the neutralizer, 16:25440 (R;US) 

Review of MEVVA ion source performance for accelerator injec- 
tion, 16:24110 (R;US) 

The BNL toroidal volume H~ source, 16:24014 (R;US) 

ION-ATOM COLLISIONS 

Correlated charge-changing ion-atom collisions: Progress re- 
port, February 16, 1990—March 15, 1991, 16:24642 (R;US) 

Systematic studies of positron production in heavy-ion collisions 
near the Coulomb barrier, 16:24648 (R;DE) 

ION-ION COLLISIONS 
Elastic ions collisions in the multiply charged ion sources, 
16:24082 (R;SU;In Russian) 

jONIC REACTIONS 

See IONS 
IONIZATION CALORIMETERS 

See SHOWER COUNTERS 
IONIZATION CHAMBERS 

See also FISSION CHAMBERS 

LIQUID IONIZATION CHAMBERS 

Developing of an ionization chamber for high energy photons, 
16:24223 (1;BR;In Portuguese) 

Development of a compensated ionization chamber for interme- 
diate power channel from nuclear reactors, 16:23038 (|;BR;In 
Portuguese) 

Development of a non-compensated ionization chamber for 
power channel from nuclear reactors, 16:23039 (|;BR;iIn Por- 
tuguese) 

Intensity measurement of the beams extracted from the syn- 
chrophasotron, 16:24086 (R:SU;In Russian) 

Mobilities of positive ions in gas ionization chambers, 16:24291 
(RA;JP) 

Semi-industrial facility for tetramethylsilane (TMS) production 
used as a working substance in hadron calorimetry, 16:24207 
(R;SU;in Russian) 

IONIZING RADIATIONS 
See also GAMMA RADIATION 
X RADIATION 

Chromosomal changes in cultured human epithelial cells trans- 
formed by low- and high-LET radiation, 16:24577 (R;US) 

Effect of ionizing radiation on the waste package environment: 
Revision 1 (Yucca Mountain Project), 16:22758 (R;US) 

jONOSPHERE 

Generalized expressions for variations in critical frequencies, 
electron densities and altitudes of the ionospheric layers, 
16:24632 (R;XA) 
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See also CATIONS 
COPPER IONS 
HELIUM IONS 
LEAD IONS 
MOLECULAR IONS 
URANIUM IONS 

Kinetic energy distributions of ions after surface collisions, 

16:23566 (R:US) 
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IRIDIUM 194 
Production of tungsten-188 and osmium-194 in a nuclear reac- 
tor for new clinical generators, 16:24499 (R;US) 


IRON 

See also |RON-ALPHA 

Analysis of brittle intergranular crack propagation during stress 
corrosion cracking, 16:23416 (R;US) 

Catalyst dispersion and _ activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
October-December 1990, 16:22482 (R:US) 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, November 
1, 1989—January 31, 1990, 16:22481 (R:US) 

Determination of impurities in high-purity solvents by instrumen- 
tal neutron activation analysis, 16:23640 (R;SU;in Russian) 
Fischer-Tropsch synthesis over iror/silica catalysts, 16:22417 

(RA;US) 

lron transport from natural and mined peatlands in the drainage 
basin of the humic river Kiiminkijoki; Northern Finland, 
16:24455 (RA;Fl) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a 
water-gas shift catalyst: [Quarterly] report, October 1, 1990- 
December 31, 1990, 16:22462 (R;US) 


IRON ALLOYS 
See also ALLOY-NISOCR22FE18MO9 
ALLOY-NI53CR19FE19NBSMO3 
IRON BASE ALLOYS 

Corrosion performance of iron aluminide (Fe3Al) in coal conver- 
sion process environments, 16:22429 (R;US) 

Deformation and thermal fatigue in high temperature austenitic 
alloys: Final report, January 1990—December 31, 1990, 
16:23414 (R;US) 

Effects of various parameters on the fatigue life of Alloy 718, 
16:23370 (R:US) 

Mechanical pertormance of Alloy 333 to support ceramic barrier 
filters in a hot-gas cleanup system, 16:23352 (R;US) 

Tensile properties and microstructure of Alloy 718 thermally 
aged to 50,000 h, 16:23371 (R;US) 
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temperature strength of 20Cr-30Ni-Fe alloys, 16:23353 (R;US) 

The interaction of HVEM-generated point-defects with dissoci- 
ated dislocations, 16:23343 (R;US) 


IRON BASE ALLOYS 
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Alloy development of Fe3Al for improved creep rupture proper- 
ties, 16:23357 (R;US) 

Corrosion performance of oxide-dispersion strengthened Fe—Cr— 
Ni-Al alloys in coal conversion atmospheres, 16:22410 (R:US) 

Fracture behavior of Fe3Al alloy FA-129, 16:22431 (R;US) 

Fundamental magnetic studies of iron-rare-earth-metalloid al- 
loys: Progress report, 16:23369 (R;US) 

ORNL-2(A): Environmental effects on iron aluminides, 16:22430 
(R;US) 

Postirradiation deformation of ferritic Fe-Cr binary alloys, 
16:25439 (R;US) 

Preparation and fabrication of iron aluminides, 16:23358 (R;US) 

Processing and fabrication of Fe3Al-based alloys, 16:23354 
(R;US) 

Weldability of iron aluminides, 16:23356 (R;US) 
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Fundamental magnetic studies of iron-rare-earth-metalioid al- 

loys: Progress report, 16:23369 (R;US) 


IRON CHLORIDES 
Solubility of FeClz in molten NaCl-AlClg, 16:23649 (R;US) 
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IRON SULFIDES 
The development of precipitated iron catalysts with improved 
stability, 16:22415 (RA;US) 
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IRON OXIDES 

An exploratory program for using hydrous metal oxide ion ex- 
changers as Fischer-Tropsch catalysts, 16:22419 (RA;US) 

Comparative study of the reactions of the metal oxides with H2S 
and SO,: Technical progress report, September-Decemeber 
1990. 16:22920 (R;US) 

Defects and transport in mixed oxides: 
16:23368 (R:US) 

Defects and transport in mixed oxides: 
16:23449 (R;US) 

Solid superacids as coal liquefaction catalysts: Quarterly report, 
June—September 1989, 16:22464 (R;US) 
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New reagents for coal desulfurization: Technical report, 
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Study of mechanism of vacancy loop nucleation in cascade de- 
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16:22847 (RA;JP) 
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Interacting-fermion approximation — in 
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Study on non-universal critical behaviour in Ising model with de- 
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ISOMERIC NUCLEI 
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ISOTOPE PRODUCTION 
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ITER TOKAMAK 

Control of the plasma configuration in ITER, 16:25366 (R:JP) 
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Fusion radioactivity confinement and application to postulated 
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National Laboratory, USA, 16:25213 (RA;XA) 

Japanese contributions to ITER shielding neutronics design, 
16:25421 (R:JP) 
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in the ITER vacuum chamber, 16:25437 (R;SU;In Russian) 
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Simulation of steady current maintaining in a tokamak ther- 
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ITERATIVE METHODS 

An iterative substructuring algorithm for problems in three di- 
mensions, 16:25469 (R:US) 

Parallelizing the spectral transform method, 16:24370 (R;US) 
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Theory of neutron scattering by atomic electrons: jj-coupling 
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The method of statistical separation of *- and K~ mesons by 
the procedure of a background subtraction in the maximum- 
likelihood function during the partial-wave analysis of the 
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with local area network: OBJP: Multi-computer programming 
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Review of the research and application of KERMA factor and 
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Key Lake Mining Corporation metallurgical complex, 16:22619 
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Fast kicker requirements for the SSC’s low and medium energy 
boosters, 16:24160 (R;US) 
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KLYSTRONS 
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KORTEWEG-DE VRIES EQUATION 
Integration of the Korteweg-de Vries equation with a source, 
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On integration of the Korteweg-de Vries equation with a self- 
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Hyperfine spectroscopy of ®'Kr and ®5Kr, 16:24668 (R;US) 
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Study of the atmospheric chemistry of radon progeny in labora- 
tory and real indoor atmospheres: Progress report, October 
1, 1990—-June 30, 1991, 16:24373 (R;US) 
LABORATORY EQUIPMENT 
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Interface contributions to peak broadening in CE-ESI-MS, 
16:24488 (R:US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
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Gross-Neveu model and optimized expansion 
16:24858 (R;SU) 
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Analysis of southeastern Canada lake-water chemistry data in 
relation to acidic deposition, 16:24459 (R;US) 
LAMBDA C PLUS BARYONS 
Quasi-elastic neutrino production of charmed baryons from the 
point of view of local duality, 16:24772 (R;SU) 
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Los Alamos Critical Experiments Facility. 16:24354 (R:US) 


Post-remedia! action report for the Water Boiler Reactor Site. 


16:23133 (R:US) 
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ride systems. 16:23726 (IA;SU) 
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See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPLEXES 

Coordination compounds of some biometals with amides of 
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LANTHANUM NITRATES 
LANTHANUM OXIDES 
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The derivation of effective spin Hamiltonians and the origin of 
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Demonstration of Uranium-Atomic Vapor Laser lsotope Separa- 
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assessment, 16:22769 (R;US) 

Environmental assessment for the demonstration of uranium- 
atomic vapor laser isotope separation (U-AVLIS) at Lawrence 
Livermore National Laboratory, 16:22768 (R;US) 
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Atomic physics in strong fields: Progress report, September 15, 
1990—November 14, 1991, 16:24643 (R:US) 
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tion: Part 1. Theory and Fourier control model propagation 
results, 16:25065 (R;US) 
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Spectroscopy Division: progress report for January 1989- 

December 1989, 16:24640 (R;IN) 
LASER TARGETS 
Fusion with highly spin polarized HD and D.: Final report, Octo- 
ber 1, 1989—September 30, 1990, 16:25407 (R;US) 
LASER WEAPONS 
ASAT monitoring project at LLNL, 16:24359 (R;US) 
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Hydrodynamic evolution of picosecond laser-plasmas, 16:25446 
(R:US) 

LLE review, Quarterly report, January—March 1991: Volume 46, 
16:25403 (R:US) 

Numerical and analytical analysis of thin laser-driven flyer 
plates, 16:24670 (R;US) 

Stagnation and interpenetration of laser-created colliding plas- 
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LASERS 
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Chemical and Laser Sciences Division annual report 1990, 
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Free electron lasers: Brief description of operating principles, 
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Electron beam processing of rubbers, 16:22850 (RA:JP) 
LATIN AMERICA 
Food Irradiation Newsletter. V. 10, no. 2, 16:24540 (I:XA) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Computation of the topological susceptibility for the 2D CP® 
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Graphs. algebras. conformal field theories and integrable lattice 
models, 16:24846 (R;FR) 
Independent SU(2)-loop variables, 16:24844 (R;DE) 
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16:24849 (R:DE) 
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Equal-hazard response spectra for Lawrence Livermore Na- 
tional Laboratory: Final report, 16:22778 (R;US) 
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On the Lax equations with a self-consistent source, 16:25286 
(R;SU;In Russian) 

On the Lax equations with a self-consistent source, 16:25285 
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LAYERS 

See also OZONE LAYER 

EXAFS study of sputtered Co/Al multilayers by electron detec- 
tion: Structural difference due to deposition condition, 
16:23346 (R;US) 

LBL 88-INCH CYCLOTRON 

Beam acceleration in the LBL 88-inch cyclotron with injection 

from the AECR source, 16:24117 (R;US) 
LEAD 

Contribution of Rutherford backscattering spectrometry to the 
study of irradiation effects on diffusion properties in oxides 
glasses, 16:23524 (R;FR;In French) 
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fabrication of nuclear fuel waste disposal containers, 
16:23780 (R;CA) 
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Target residues from the reactions of 3.65 A GeV deuterons with 
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Hydrodynamical analysis of azimuthal two-particle correlations 
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New nuclide 2*4U, 16:24968 (R:SU;In Russian) 

Production of Ac, Th, and U isotopes by **Ne-induced reac- 
tions, 16:24963 (IA;SU) 





LEAD ALLOYS 
Improving fatigue life in near-eutectic Sn Pb solders, 16:23409 
(R;US) 
LEAD COMPLEXES 
Binding of metal ions with pectins, 16:23716 (IA;SU:In Russian) 
LEAD COMPOUNDS 
Electronic structure of bismuth in high-temperature superconduc- 
tor Bi, PD 4StoCas 5Cuz 50,, 16:25183 (R;SU;In Russian) 
LEAD IONS 
Systematic studies of positron production in heavy-ion collisions 
near the Coulomb barrier, 16:24648 (R;DE) 
LEAD-ACID BATTERIES 
Laboratory testing of the dual traction battery GC12V100, 
16:23176 (R;US) 
LEAK TESTING 
Analysis and diagnostics of technological processes by using 
nuclear techniques, 16:22844 (1;CS;in Czech) 
LEAKAGE (NEUTRON) 
See NEUTRON LEAKAGE 
LEAST SQUARE FIT 
The solution of least squares problems by standard and SVD 
codes, 16:25492 (R;SU) 
LEAVES 
Forest disease - selective thinning and fertilization in harmed 
young spruce stands, 16:24585 (RA;DE;In German) 
Use of the radioisotopes in foliar fertilizing studies, 16:24528 
(1;BR;In Portuguese) 
LEGUMINOSAE 
See also PHASEOLUS 
Plant growth is influenced by glutamine synthetase-catalyzed ni- 
trogen metabolism, 16:22859 (R;US) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-NUCLEON INTERACTIONS 
See also ELECTRON-NUCLEON INTERACTIONS 
MUON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 
New relations between IN-scattering cross sections and neutral 
current parameters, 16:24759 (R;SU) 
LETTUCE 
Radiotracer studies of maneb residues in lettuce plants, 
16:24522 (R;DZ) 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL SCHEMES 
See ENERGY LEVELS 
LEVITATED TRAINS 
Effect of guideway discontinuities on magnetic levitation and 
drag forces, 16:23329 (R;US) 
Light weight, high field, stable, superconducting magnets for ad- 
vanced transportation systems, 16:23296 (R;US) 
LEWIS ACIDS 
Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly summary, 
16:22475 (R;US) 
LIi-DRIFTED S| DETECTORS 
SiLi-detector used for calibration of 14 MeV neutron flux, 
16:24191 (R;SE) 
LIE GROUPS 
See also CONFORMAL GROUPS 
SU GROUPS 
ZLIB: A numerical library for differential algebra and Lie alge- 
braic treatment of beam dynamics, 16:23992 (R;US) 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI! 
See also ALUMINIUM 27 
BORON 10 
CARBON 12 
CARBON 13 


LINEAR ACCELERATORS 
Beam Transport 


CARBON 14 
CHLORINE 35 
DEUTERIUM 
FLUORINE 19 
HELIUM 4 
LITHIUM 6 
POTASSIUM 40 
SODIUM 24 
TRITIUM 
Approximation of double differential cross sections of (p,n) reac- 
tions at the energy of protons less than 15 MeV, 16:25035 
(R;SU;In Russian) 
Dynamic multicluster model of light nuclei. Main formalism, 
16:25037 (R;SU;In Russian) 


LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 


LIGHTING SYSTEMS 

Energy and lighting decisions, 16:23285 (R;US) 

HVAC and building systems congress '91; Lighting efficiency 
congress '91; Cogeneration project development '91; Environ- 
mental management congress '91: Proceedings, 16:23272 
(R;US) 

Thermally efficient compact fluorescent fixtures, 16:23286 (R;US) 

UIE/IEC-868-specified flicker meters in presence of fluctuating 
network-harmonics-generated flicker, 16:23169 (R;IT;In Italian) 

LIGNITE 

Biochemical desulfurization and demineralization of coals with 
mixed microbial cultures, 16:22411 (R;US) 

Serial biological conversion of coal to liquid fuels: Final report, 
16:22465 (R;US) 

LIMESTONE 

Evolution of damage surfaces and the plastic potential in a lime- 

stone, 16:23816 (R;US) 
LIMING 

Reaction of nature rejuvenation to soil-working and fertilization 
measures in harmed tree stands in the Black Forest, 
16:24429 (RA;DE;in German) 


LIMITERS 
Power and particle balance studies using an instrumented lim- 
iter system on ATF, 16:25375 (R;US) 
LINACS 
See LINEAR ACCELERATORS 


LINEAR ACCELERATORS 
See also BEAT WAVE ACCELERATORS 
HILACS 
LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
WAKEFIELD ACCELERATORS 
Beam Dynamics 
Beam breakup with longitudinal halo, 16:23904 (R;US) 
Characterization of a ramped gradient DTL: Experiment and 
theory, 16:23887 (R;US) 
New BEDLAM [BEam Dynamics for Linear Accelerators by Mo- 
ments], 16:23946 (RA;US) 
PARMILA documentation, 16:23949 (RA;US) 
Beam Emittance 
ETA-II beam brightness measurement, 16:23993 (R;US) 
Reduction of energy sweep of the ETA-|I beam, 16:25444 (R;US) 
Beam Injection 
REX, a 5-MV pulsed-power source for driving high-brightness 
electron beam diodes, 16:24105 (R;US) 
Beam Luminosity 
ETA-II beam brightness measurement, 16:23993 (R;US) 
Beam Optics 
Space charge models and PATH, 16:23948 (RA;US) 
Beam Transport 
Design characteristics of the linac-LEB transfer line for the SSC, 
16:24162 (R:US) 
Simulation of IFR [ion focused regime] transport in the Sandia 
recirculating linear accelerator using ELBA, 16:23880 (RA;US) 
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LINEAR ACCELERATORS 
Cavity Resonators 


Cavity Resonators 
Comparison of three-dimensional calculation results for 
accelerating structure with washers and diaphragms with ex- 
perimental data, 16:23968 (R:SU:In Russian) 
The AMOS [Azimuthal MOde Simulator] wakefield code, 
16:24092 (RA:US) 
Colliding Beams 
Problems of generation of colliding ++ and ve bems in linear 
colliders, 16:24174 (R:SU:in Russian) 
Computerized Simulation 
LIAM: A Linear Induction Accelerator Model, 16:23902 (R:US) 
Simulation of IFR [ion focused regime] transport in the Sandia 
recirculating linear accelerator using ELBA, 16:23880 (RA;US) 
Design 
PILAC: A pion linac facility for 1-GeV pion physics at LAMPF, 
16:23888 (R;US) 
SABRE. a 10-MV linear induction accelerator, 16:25441 (R;US) 
Using MOTER to design PILAC, 16:23958 (R;US) 
Electrodes 
High order caiculation of the multipole content of three dimen- 
sional electrostatic geometries: Revision, 16:23961 (R;US) 
Electron Beams 
Protection barrier for neutrons in linear accelerator, 16:24062 
(IA:BR:In Portuguese) 
Heavy lon Accelerators 
Resonance ion preaccelerator, 16:24071 (R:;SU;In Russian) 
Pertormance 
Plasma heating by FEL devices, 16:23865 (R;IT) 
Rt Systems 
New accelerating unit study with travelling waves, 16:23953 
(R;FR;In French) 
Semiconductor Switches 
High gain GaAs photoconductive semiconductor switches for 
compact linear induction accelerators, 16:24122 (R;US) 
Shielding 
Protection barrier for neutrons in linear accelerator, 16:24062 
(IA;BR;In Portuguese) 
Specifications 
Characterization of a ramped gradient DTL: Experiment and 
theory, 16:23887 (R;US) 
Superconducting Cavity Resonators 
Recent developments in high-current superconducting ion 
linacs, 16:23858 (R;US) 
Travelling Waves 
New accelerating unit study with travelling waves, 16:23953 
(R;FR;in French) 
X-Ray Sources 
Protection barrier for neutrons in linear accelerator, 16:24062 
(IA;BR;In Portuguese) 
LINEAR COLLIDERS 
Differential luminosity under beamstrahlung, 16:23976 (R;US) 
High brightness sources for colliders, 16:24133 (R;US) 
LINEAR Z PINCH DEVICES 
Experimental study of ultra-low q discharges in the linear Extrap 
L1 device, 16:25389 (R;SE) 
LINOTRONS 
See CYCLIC ACCELERATORS 
LIQUEFIED PETROLEUM GASES 
Economics of upgrading Fischer-Tropsch products, 16:22425 
(RA;US) 
LIQUEFIERS 
See CONDENSERS 
LIQUID CRYSTALS 
Investigation of anisotropic structures by small angle neutron 
scattering with the help of the sample turn, 16:25162 (R;SU;In 
Russian) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also GASOLINE 
Indirect coal liquefaction program, 16:22413 (RA;US) 
Natural gas to liquids conversion program discussion, 16:22606 
(RA;US) 
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Specifications for future transportation fuels: Impacts on coal 
liquefaction R and D, 16:23335 (RA;US) 
LIQUID IONIZATION CHAMBERS 
Comments on cryogenic detector, 16:24290 (RA:JP) 
LIQUID METAL COOLED REACTORS 

See also LMFBR TYPE REACTORS 

UK contribution to CEGB-EPRI-CRIEPI| program on seismic iso- 
lation, 16:23108 (RA;US) 

LIQUID WASTES 

See also WASTE WATER 

Determination of gross gamma and gross beta activities in liquid 
effluent samples. Phase |, 16:24306 (R:CA) 

Optimization of the microfiltration effluent treatment system, 
16:22747 (R:US) 

Phosphazene polymer membranes: Hazardous chemical re- 
moval from gas and liquid feedstreams., 16:23532 (R;US) 

Ultrasonic cleaning of depleted uranium material as an alterna- 
tive to nitric acid cleaning, 16:22641 (R:US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 

Determination of dideuterium uptake in coal petroleum resid co- 
processing, 16:22427 (R;US) 

Evaluation, engineering and development of advanced cyclone 
processes: Quarterly technical progress report No. 2, January 
1, 1990—March 31, 1990, 16:22400 (R;US) 

Investigation of density inhomogeneities in liquids by positron 
annihilation: Micellar solutions and liquid hydrocarbons, 
16:25174 (R:HU) 

LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 6 

The energy dependence of the T> Gamow-Teller strength in p- 

shell nuclei observed in the (n,p) reaction, 16:24943 (R;US) 
LITHIUM 7 TARGET 
Simulation of threshold and resonance neutron cross sections in 
the energy range of 0.1-15 MeV, 16:24988 (R;SU;In Russian) 
LITHIUM COMPOUNDS 
See also LITHIUM SILICATES 
LITHIUM SULFIDES 

Studies of coupled chemical and catalytic coal conversion meth- 
ods: Fourteenth quarterly report and milestone status report, 
January 1991—March 1991, 16:22466 (R;US) 

LITHIUM SILICATES 

Low expansion ceramics for diesel engine applications (VPI), 

16:23476 (RA;US) 
LITHIUM SULFIDES 
Neutron diffraction investigations of the superionic conductors 
lithium sulfide and sodium sulfide, 16:25184 (R;CH;in German) 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
SUPER PHENIX REACTOR 

Fast reactor of 1.000 MWt started with U-Zr, 16:22986 (R;BR;In 
Portuguese) 

Sensitivity study of a fast breeder reactor dynamic behaviour us- 
ing point kinetics method, 16:22980 (R;IN) 

LOCA 
See LOSS OF COOLANT 
LOFT REACTOR 

A post test analysis of the OECD LOFT experiment LP-FP-2 us- 
ing the computer programs SCDAP/RELAPS5, TRAP-MELT2.2 
and PULSE, 16:22964 (R;CH) 

Post-test-analysis and nodalization studies of OECD LOFT ex- 
periment LP-02-6 with Relap5/Mod2 cy36-02: international 
code assessment programme, 16:23161 (R;CH) 

LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LOGIC CIRCUITS 

CAMAC moduli with nanosecond fast response, 16:24198 
(R;SU;in Russian) 

LONGITUDINAL PINCH DEVICES (LINEAR) 

See LINEAR Z PINCH DEVICES 

LOOPS (COOLANT) 
See COOLANT LOOPS 





LOS ALAMOS NATIONAL LABORATORY 

See LANL 

LOS ALAMOS WATER BOILER REACTOR 
See SUPO REACTOR 
LOSS OF COOLANT 

Adaptation of RELAP5/MOD2 code: Analysis of IAEA-SPE-3, 
16:22954 (R;HU;In Hungarian) 

Data report for ROSA-IV LSTF 10% hot leg break experiment 
Run SB-HL-04, 16:23128 (R;JP) 

Evaluation report on SCTF Core-ll test S2-19: Quantitative 
evaluation of relation between degree of heat transfer en- 
hancement due to radial power distribution and amount of 
increase of upward liquid flow rate during reflood in PWR- 
LOCA, 16:23127 (R;JP) 

IAEA SPE-3: Evaluation of measurement results, 16:22955 
(R;HU;In Hungarian) 

Investigation of the behaviour of main coolant pumps at LOCA 
conditions. Final report, 16:23132 (R;DE;ln German) 

Large LOCA assessment of an early preconceptual design for 
the Advanced Neutron Source reactor, 16:23160 (R;US) 

Regulatory analysis for the resolution of Generic Issue 130: Es- 
sential service water system failures at multi-unit sites, 
16:23139 (R:US) 

Running the source term code package in Elebra MX-850, 
16:23106 (R;BR;In Portuguese) 

SMABRE - a dynamical model of the primary circuit for the code 
KARATE, 16:23131 (R;HU;In Hungarian) 

The analysis of 14.8 percent cold leg break with the application 
of hydroaccumulators in the PMK-NVH test facility, 16:22952 
(R;HU;in Hungarian) 

LOSS OF FLUID TEST REACTOR 

See LOFT REACTOR 

LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOW ALLOY STEELS 

See also STEEL-CR2MOV 

Influence of phosphorus and hydrogen segregations on radia- 
tion embrittlement of 15Kh2NMFA steel, 16:23375 (R;SU;in 
Russian) 

LOW-LEVEL RADIOACTIVE WASTES 

Assessment of high-temperature thermal processes to treat 
mixed waste at the Hanford Site, 16:22766 (R;US) 

Development and assessment of closure technology for liquid- 
waste disposal sites, 16:22744 (RA;US) 

Federal facility agreement contingency, upgrade, and replace- 
ment plans for the ORNL active low-level radioactive waste 
tank system, 16:22736 (R;US) 

Guidelines for acquisition, installation, and testing of perfor- 
mance assessment software, 16:22676 (R;US) 

Low-level and mixed waste incinerator survey report, 16:22681 
(R;US) 

LP-GAS 

See LIQUEFIED PETROLEUM GASES 
LUMBER INDUSTRY 

See WOOD PRODUCTS INDUSTRY 
LUNGS 

Analysis by traces element activation on pulmonary tissue sam- 

ples, 16:23596 (|;BR;ln Portuguese) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYSIMETERS 
Development of Hanford Site lysimeter facilities, 16:22765 (R;US) 


MA 956 

See IRON BASE ALLOYS 
MACERALS 

Chemistry of coal-related microparticles: [Quarterly report], De- 

cember 1, 1990—February 28, 1991, 16:22538 (R;US) 

MACHINERY 

See also REFRIGERATING MACHINERY 

Sphere lapping, 16:23396 (R;US) 


MAGNETIC PERMEABILITY 


MAGNESIUM 
Mg dynamics in fertilized acid forest soils: Effects of fertilizer an- 
ions, 16:24431 (RA;DE;In German) 
MAGNESIUM COMPOUNDS 
See also MAGNESIUM OXIDES 
MAGNESIUM PHOSPHATES 

Effect of remedial-dose superficial liming on the ph value and 
level of exchangeable cations of acid brown soil on loess, 
16:24588 (RA;DE;in German) 

MAGNESIUM OXIDES 

Comparative study of the reactions of the metal oxides with H2S 
and SOz: Technical progress report, September—Decemeber 
1990, 16:22920 (R;US) 

MAGNESIUM PHOSPHATES 

Low expansion ceramics for diesel engine applications (VPI), 

16:23476 (RA;US) 
MAGNET COILS 
Magnet coils stressed state caused by stretch while winding, 
16:25438 (R;SU;In Russian) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC CONFINEMENT 

Maryland controlled fusion research program: Progress report, 
November 1, 1990—October 31, 1991, 16:25328 (R;US) 

On the use of particle-in-cell methods for the study of 
magnetically-confined fusion plasmas, 16:25391 (R;US) 

MAGNETIC ENERGY STORAGE EQUIPMENT 

Design and fabrication issues for small-scale SMES, 16:23173 
(R;US) 

MAGNETIC FIELD RIPPLES 

Pitch angle scattering of runaway electrons in tokamaks due to 
cyclotron resonance in the ripple, 16:25317 (R;FR) 

MAGNETIC FIELDS 

Analysis of magnetic field measurement results for the AGS 
Booster magnets, 16:24011 (R;US) 

Beta functions in the presence of linear coupling, 16:23913 (R;US) 

Complex dynamics of the integer quantum Hall effect, 16:25303 
(R;US) 

Lattice properties of the Phase | BNL x-ray lithography source 
obtained from fits to magnetic measurement data, 16:23923 
(R;US) 

Observation of a periodic pattern in the persistent-current fields 
of the superconducting HERA magnets, 16:24181 (R;US) 

Preliminary study of an integral harmonic analysis magnetic field 
measurement system for long SSC magnets, 16:24112 (R:US) 

The eftect of sexpolar fields on betatron tune spread, 16:23939 
(R;SU;in Russian) 

The field line topology of a uniform magnetic field superposed 
on the field of a distributed ring current, 16:24637 (R;US) 

The physical way of standardizing magnets, 16:23974 (R;US) 

Time decay measurements of the sextupole component of the 
magnetic field in a 4-cm aperture, 17-m-long SSC dipole mag- 
net prototype, 16:24166 (R;US) 

MAGNETIC FLUX 

SLC positron source flux concentrator modulator, 16:24126 

(R;US) 
MAGNETIC ISLANDS 
Tokamak magnetic islands in the presence of nonaxisymmetric 
perturbations, 16:25378 (R;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MIRRORS 

See also OGRA 

Characteristics of a plasma produced by magnetic straight dis- 
charge in the metal chamber at the SPIN device, 16:25362 
(R;SU;In Russian) 

MAGNETIC MOMENTS 

ALS insertion device block measurement and inspection, 

16:24113 (R;US) 
MAGNETIC PERMEABILITY 
See MAGNETIC SUSCEPTIBILITY 
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MAGNETIC SHIELDING 


MAGNETIC SHIELDING 
SANDAC V computer electromagnetic interface characteristics: 
Problems and solutions. 16:25508 (R:US) 
MAGNETIC SPECTROMETERS 
BIS-2 spectrometer for search and investigation of narrow reso- 
nances, 16:24256 (R;SU;In Russian) 
Measurement and approximation of the SKIF spectrometer 
magnetic field, 16:24233 (R;SU;In Russian) 
Method for calculation of charged particle momentum in mag- 
netic spectrometers, 16:24257 (R;SU:In Russian) 
SIGMA-AJAX setup for the study of elastic ~p and K~p- 
scattering, 16:24249 (R;SU;In Russian) 
Three dimensional TOSCA calculations on the TRIUMF second 
arm spectrometer magnet, 16:24298 (RA:US) 
MAGNETIC SUSCEPTIBILITY 
Pressure dependence of the Curie-temperature in the Kondo- 
lattice-compound YbNiSn, 16:23399 (R;US) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETIZATION 
Correction of magnetization sextupole and decapole in a 5 cen- 
timeter bore SSC dipole using passive superconductor, 
16:24115 (R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
On the nonlinear stability of dissipative fluids, 16:25353 (R;DE) 
MAGNETOINDUCTION SENSORS 
The magnetoinduction detector system for JINR phasotron ex- 
tracted proton beam monitoring, 16:24075 (R:SU;In Russian) 
MAGNETOMETERS 
The ferroprobe magnetometer, 16:24083 (R;SU;In Russian) 
MAGNETOSPHERE : 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
The field line topology of a uniform magnetic field superposed 
on the field of a distributed ring current, 16:24637 (R;US) 
MAGNETRONS 
The magnetron-enhanced etching of double-level tungsten in- 
terconnect, 16:25189 (R;US) 
MAGNETS 
See also ELECTROMAGNETS 
ALS insertion device block measurement and inspection, 
16:24113 (R:US) 
MAGNUS-3D: Improvements in three-dimensional magnet cal- 
culations, 16:24090 (RA;US) 
Magnetic measurements of the XLS magnets, 16:24022 (R;US) 
The physical way of standardizing magnets, 16:23974 (R;US) 
Three dimensional TOSCA calculations on the TRIUMF second 
arm spectrometer magnet, 16:24298 (RA;US) 
Thyristor converter simulation and analysis, 16:24013 (R;US) 
MAHOGANY TREES 
See TREES 
MAIZE 
Utilization of neutron activation analysis to evaluate the distribu- 
tion of nutrients elements between five species of maize, 
16:23594 (|;BR;In Portuguese) 
MALATHION 
Studies on residues of 14C malathion in soils, 16:24521 (R;DZ) 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 
See also FOXES 
Health Instrument Divisions monthly report, August 1948: 
Rough draft, 16:22794 (R;US) 
Health Instrument Divisions monthly report, July 1948: Rough 
draft, 16:22793 (R;US) 
MAN 
Comparative mutagenesis of human cells in vivo and in vitro, 
16:24491 (R;US) 
High precision in-vivo neutron activation analysis: A new era for 
compartmental analysis in body composition, 16:24517 (R;US) 
On the principles of evaluation of radiation risk for man, 
16:24576 (R;SU;In Russian) 
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Reevaluation of 
16:25085 (R;US) 

United States Transuranium and Uranium Registries: Annual re- 
port, October 1, 1989-September 30, 1990. 16:24560 (R;US) 

X-ray and radioiodine dose to thyroid follicular cells, 16:24555 
(R;US) 

[Malignant transformation of diploid human fibroblasts by trans- 
fection of onocogenes]: Progress report, September 1, 
1990—June 1, 1991, 16:24492 (R;US) 

MAN-MACHINE SYSTEMS 

Adiagnosis system for plant operation support, 16:23062 (RA;FI) 

A maintenance support system with document handling capabil- 
ity, 16:23056 (RA;Fl) 

Expert system and knowledge acquisition technology in ENEA 
program on nuclear and conventional energy production pro- 
cesses, 16:23055 (RA;Fl) 

Identification of human errors of commission using Sneak Anal- 
ysis, 16:23135 (R;US) 

MANGANESE ALLOYS 

Temperature and pressure investigation of high energy Ar and 

Xe implanted manganin, 16:23392 (R;SU) 
MANGANESE OXIDES 

Defects and transport in mixed oxides: 

16:23368 (R;US) 
MANIPULATORS 
Development of robots for work down to a sea floor level of 
1100 m, 16:23821 (R;DE;in German) 
MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 

Development of technology to treat and dispose of fish farm 

waste: Annual report, FY 1990, 16:22861 (R;US) 
MAPLE REACTOR 

A proposed MAPLE source replacement for the McMaster nu- 
clear reactor, 16:23074 (R;CA) 

MAPLE facilities for national nuclear programs, 16:23073 (R:CA) 

MAPLE research reactor beam-tube performance, 16:23072 
(R;CA) 

Safety-related parameters for the MAPLE research reactor and 
a comparison with the IAEA generic 10-MW research reactor, 
16:23071 (R;CA) 

MAPPING 

See also GENETIC MAPPING 

LIEMAP: A program for extracting a one-turn single exponent lie 
generator map, 16:23988 (R;US) 

MAR-250 ALLOY 
See MARAGING STEELS 
MARAGING STEELS 
Contribution to the study of the kinetics of maraging steel! aging, 
16:23379 (|;BR;In Portuguese) 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MASS SPECTROMETERS 

Interface contributions to peak broadening in CE-ESI-MS, 
16:24488 (R;US) 

lon transmission studies of mulitple-sector isotope-ratio mass 
spectrometers, 16:24332 (R;US) 

Study of the ion-optical properties of the mass-spectrometer 
LIDIA, 16:24246 (R;SU) 

MASS SPECTROSCOPY 

PSI condensed matter research and material sciences progress 

report 1990: Annex II! - Annual report 1990, 16:25457 (1;CH) 
MASS TRANSFER 

Experimental assessment and modeling of organic compound 
interphase mass-transfer rates in multiphase subsurface sys- 
tems: Progress report, 16:24447 (R;US) 

MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 


S-values considering electron transport, 


Progress report, 





FISSIONABLE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
HEAT RESISTANT MATERIALS 
ION EXCHANGE MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEMICONBUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
Sandia’s new hypervelocity launcher—HVL, 16:23815 (R;US) 
Soviet optical processing research, 16:24317 (R;US) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING EQUIPMENT 

Mild coal gasification - development of a screw pyrolyzer, 

16:22455 (RA:US) 
MATERIALS TESTING REACTORS 
See also ATR REACTOR 

KMR REACTOR 

A prototype expert system to support the development of a fault- 
tree analysis software for nuclear reactor safety, 16:23048 
(RA;Fl) 

MATERIALS WORKING 

Sheet stamping processes: Experimental modelling overview, 

16:23333 (R:IT) 
MATHEMATICAL LOGIC 

See also ALGORITHMS 

Automated reasoning contributes to mathematics and logic, 
16:25466 (R;US) 

Some physical applications of nonstandard logic systems: Intro- 
duction. Elements of common sense logic, 16:25298 (R;SU;In 
Russian) 

MATHEMATICAL MODELS 
See also CLIMATE MODELS 
COSMOLOGICAL MODELS 
PARTICLE MODELS 

The use of Chernobyl fallout data to test model predictions of 
the transter of '5'| and 'S7Cs from the atmosphere through 
agricultural food chains, 16:24367 (R;US) 

Uncertainty and sensitivity analysis in nuclear accident conse- 
quence assessment: A study of the parameter uncertainty 
propagation through a complex dispersion, dose and health 
effect model, 16:25087 (R;SE) 

MATHEMATICAL OPERATORS 
A converse of the Kato-Rosenblum theorem, 16:25277 (R;SU) 
MATHEMATICAL SPACE 
See also RIEMANN SPACE 
Linear isometries of SP spaces, 16:25234 (R;XA) 
MATHEMATICS 
See also ALGEBRA 
GEOMETRY 
GROUP THEORY 

Automated reasoning contributes to mathematics and logic, 
16:25466 (R;US) 

On imbedding theorems in connection with Freud’s weight, 
16:25235 (R;XA) 

MAXWELL EQUATIONS 

A new invariance algebra of Maxwell equations, 16:24829 

(R;SU;In Russian) 


MEMORY DEVICES 


General implementation of thin-slot algorithms into the finite- 
difference time-domain code, TSAR, based on a slot data file, 
16:25307 (R;US) 

MC MASTER UNIVERSITY NUCLEAR REACTOR 

See MNR REACTOR 

MEA 
Utilization of thioammines as radioprotectors in mice, 16:24565 
(I;BR;In Portuguese) 
MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
BOLOMETERS 
CALORIMETERS 
DOSEMETERS 
ELECTRIC MEASURING INSTRUMENTS 
INTERFEROMETERS 
LYSIMETERS 
MAGNETOMETERS 
MONITORS 
RADIATION DETECTORS 
SPECTROMETERS 
WEIGHT INDICATORS 

Development of a fracture toughness microprobe, 16:23501 
(RA;US) 

Instrumentation and Controls Division: Progress report, July 1, 
1988—June 30, 1990, 16:23214 (R;US) 

Instrumentation for SSC test beams, 16:24165 (R;US) 

MEAT 
Food Irradiation Newsletter. V. 12, no. 1, 16:24542 (I;XA) 
MECHANICAL STRUCTURES 

See also BELLOWS 

A geometry based method of integrated engineering design, 
analysis, and optimization, 16:23788 (R;US) 

MEDICAL SUPPLIES 

Electron beam sterilization of medical products, 16:24549 

(RA;JP) 
MEDITERRANEAN SEA 
TEMPO experiment: Characteristics of Northern Tyrrhenian Sea 
circulation, 16:22898 (R;IT) 
MELANOCYTES 
See ANIMAL CELLS 
MELANOMAS 

A rat model for the treatment of melanoma metastatic to the 
brain by means of neutron capture therapy, 16:24497 (R;US) 

Boron neutron capture therapy of ocular melanoma and intracra- 
nial glioma using p-boronophenylalanine, 16:24494 (R;US) 

Dose-response analysis for boron neutron capture therapy of 
the B16 murine melanoma using p-boronophenyialanine, 
16:24496 (R:US) 

INEL BNCT Program: Monthly bulletin: Volume 5, No. 3, 
16:24501 (R;US) 

Radiobiology of boron neutron capture therapy: Problems with the 
concept of relative biological effectiveness, 16:24495 (R;US) 

MELTING 

Lindemann melting law for anisentropic crystals: Graphite — 

liquid carbon, 16:23562 (R;US) 
MEMBER STATES 

Reactor physics activities in NEA member countries, 16:22997 
(R:FR) 

MEMBRANE TRANSPORT 

Low cost hydroger/novel membrane technology for hydrogen 
separation from synthesis gas, 16:22445 (RA;US) 

MEMBRANES 
See also CELL MEMBRANES 
PHOTOSYNTHETIC MEMBRANES 

Phosphazene polymer membranes: Hazardous chemical re- 
moval from gas and liquid feedstreams., 16:23532 (R;US) 

[High temperature membranes for H2S and SO separations): 
Quarterly progress report, January 1, 1991—April 30, 1991, 
16:22490 (R;US) 

MEMORY DEVICES 

An overview of advanced nonvolatile memory technologies, 

16:25509 (R;US) 
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MENDELEVIUM 


MENDELEVIUM 
The history of the transfermium elements, 16:24965 (R;SU;In 
Russian) 
MENDELEVIUM 258 
254Es: a gateway to the heaviest elements, 16:24912 (IA;SU) 
MENDELEVIUM COMPLEXES 
investigations on aqueous chemistry of mendelevium and other 
transplutonium elements, 16:23763 (IA;SU) 
Problems of synthesis and separation of volatile actinide 6- 
diketonates, 16:23744 (IA;SU) 
MERCAMINE 
See MEA 
MERCAPTANS 
See THIOLS 
MERCAPTOETHYLAMINE 
See MEA 
MERCURY 
Development of a radiochemical separation method for deter- 
mining of toxic elements mercury, arsenic, antimony and 
selenium in biological matrices, 16:23584 (|;BR;in Portuguese) 
The Installation Restoration Program toxicology guide: Volume 
5, 16:24596 (R;US) 
MERCURY IODIDES 
Crystal surface analysis using matrix textural features classified 
by a Probabilistic Neural Network, 16:23531 (R;US) 
MERCURY TELLURIDES 
Ultrathin quantum wells of HgTe in CdTe: 
16:25107 (R;XA) 
MESH GENERATION 
Visual artifacts in boundary conditions, 16:25468 (R;US) 
MESIC MOLECULES 
Calculation of the bound state energy of mesic molecules with 
anomalous spatial parity in an adiabatic representation, 
16:24663 (R;SU;In Russian) 
Variational calculation of mesic molecule bound states with or- 
bital momentum J=1 and spatial parity A=+1, 16:24657 (R;SU) 
MESON FACTORIES 
An rf cavity for the B-Factory, 16:24114 (R;US) 
Hourglass effects for asymmetric colliders, 16:23966 (R;US) 
Parasitic crossing at an asymmetric B factory, APIARY, 
16:23962 (R;US) 
Physics and technology challenges of BB factories, 16:23891 
(R;US) 
TRIUMF KAON factory pre-construction study, 16:23900 (R;CA) 
MESON RESONANCES 
See MESONS 
MESON SPECTROSCOPY 
Proceedings of the meeting for studies on meson spectroscopy 
in the 1-2 GeV region, 16:24709 (R;JP;In Japanese, English) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 
See also PION-NUCLEON INTERACTIONS 
Meson exchange corrections in deep inelastic scattering on 
deuteron, 16:24995 (R;SU) 
MESONS 
See also BARYONIUM 
BEAUTY MESONS 
CHARMED MESONS 
POMERANCHUK PARTICLES 
TENSOR MESONS 
Mesons in the low-energy limit of QCD, 16:24873 (R;SU) 
QCD bound states at finite temperature and baryon number, 
16:24826 (R;DE) 
METAGALAXY 
See UNIVERSE 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METALS 
See also ACTINIDES 
ALKALINE EARTH METALS 
ALUMINIUM 
ANTIMONY 
CADMIUM 
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GERMANIUM 

LEAD 

MERCURY 

RARE EARTHS 
REFRACTORY METALS 
TRANSITION ELEMENTS 
ZINC 

Analysis of weld metal solidification and microstructures, 
16:23360 (R:US) 

Energy and cost impact of materials separation on municipal 
waste combustors, 16:23314 (R;US) 

Evolution of defect cluster distributions during irradiation, 
16:23344 (R;US) 

Interactions of molecules with surfaces: Final report, 1 August 
1986-30 April 1991, 16:25096 (R;US) 

Investigation of ultrasonic evaluation of solid-state metal bond: 
Final report, 16:24323 (R;US) 

Metals and Ceramics Division progress report for period ending 
September 30, 1990, 16:23339 (R;US) 

Plasma immersion surface modification with metal ion plasma, 
16:23407 (R;US) 

Supercritical fluids cleaning, 16:23313 (R;US) 

Temperature dependence of the elastic behavior of structurally 
disordered metallic superlattices, 16:23345 (R;US) 

METAMORPHIC ROCKS 

See also GNEISSES 

Evidentiary requirements to identify potentially acceptable sites 
(PAS) in crystalline rock: Draft, 16:22660 (R;US) 

Fracture detection in crystalline rock using ultrasonic reflection 
techniques: Volume 1: Swedish-American Cooperative Pro- 
gram on radioactive waste storage in mined caverns in 
crystalline rock, 16:22725 (R;US) 

METEOROLOGY 

Operation of a MAP3S/PCN station: Final report, December 1, 
1984—November 30, 1990, 16:24371 (R;US) 

Theory of quasi-biennial and some other oscillations in meteoro- 
logical parameters, 16:24384 (R;XA) 

METHANE 

Advanced studies of the biological conversion of synthesis gas 
to methane, 16:22444 (RA;US) 

Characterization of catalysts for oxidative coupling of methane, 
16:22610 (R;FR;In French) 

Developing environmentally responsible energy resources, 
16:22860 (RA;US) 

Direct conversion of light hydrocarbon gases to liquid fuels. Pro- 
cess variable studies, 16:22867 (RA;US) 

In situ determination of desorbable methane content by use of 
three different decay functions, 16:22543 (R;US) 

Methane formation and retention in coal: Quarterly technical 
progress report, January 31, 1991—March 31, 1991, 16:22507 
(R;US) 

Proceedings of the natural gas research and development con- 
tractors review meeting, 16:22608 (R;US) 

Status of PETC’s methane-to-higher hydrocarbon process, 
16:22868 (RA;US) 

METHANE HYDRATES 

See GAS HYDRATES 


METHANOGENIC BACTERIA 
Genetics of the methanogenic bacterium, Methanococcus 
voltae with attention to genetic expression mechanisms: 
Summary progress report, 16:24477 (R;US) 
METHANOL 
Design of slurry rector for indirect liquefaction applications, 
16:22424 (RA;US) 
Direct conversion of light hydrocarbon gases to liquid fuels. Pro- 
cess variable studies, 16:22867 (RA;US) 
Oxygenates - A fuel scientist's view, 16:23334 (RA;US) 
Synthesis of dimethyl ether and alternative fuels in the liquid 
phase from coal-derived syngas, 16:22414 (RA;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL CHLORIDE 
Status of PETC’s methane-to-higher hydrocarbon process, 
16:22868 (RA;US) 





METHYL RADICALS 

The surface chemistry of GaAs atomic layer epitaxy, 16:23555 
(R:US) 

[Combustion research program: Flame studies, laser diagnos- 
tics. and chemical kinetics]: Progress report. 16:23776 (R;US) 

METHYL-FUEL 
See ALCOHOLS 
METHANOL 
MHD GENERATOR CFFF 

Results of 500-hour superheater/intermediate temperature 
airheater tube corrosion tests in the MHD coal fired flow facil- 
ity, 16:23248 (R;US) 

MHD GENERATORS 

DC CICC retrofit magnet preliminary design, protection analysis 
and software development: Quarterly progress report, 
16:23249 (R;US) 

MHD POWER PLANTS 

Simulation of combustion processes in an MHD second stage 

combustor, 16:22906 (R;US) 
MICE 

Dose-response analysis for boron neutron capture therapy of 
the B16 murine melanoma using p-boronophenylalanine, 
16:24496 (R;US) 

MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHELSON INTERFEROMETER 
First results of the ECE measurements on Tore Supra, 16:25318 
(R;FR) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROPROCESSORS 

The use of the memory elements matrices for the heavy ions 

flow control, 16:24264 (R;SU;in Russian) 
MICROEMULSION FLOODING 
The effect of alkaline agents on retention of EOR chemicals, 
16:22594 (R;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 

Comparative examination of deep subsurface microorganisms 
at geographically and climatically diverse locations on DOE 
land, 16:24515 (R;US) 

The effect of shower/bath frequency on the health and opera- 
tional effectiveness of soldiers in a field setting: Progress 
report, November 1—December 31, 1990, 16:24339 (R;US) 

MICROPROCESSORS 

Multiprocessor systems for data acquisition, handling and analy- 
sis in elementary particle physics, 16:24275 (R;SU;In Russian) 

The use of scan paths in the debugging and testing of the 
EPSILON-2 research computer, 16:25511 (R;US) 

MICROSCOPY 

Advancements in ultrathinning section techniques for the char- 

acterization of brittle materials, 16:23415 (R;US) 
MICROTRONS 

See also RACETRACK MICROTRONS 

Ultra-high vacuum ENEA (Italy) microtron: 
16:23864 (R;IT;In Italian) 

MICROWAVE AMPLIFIERS 
Fields and trajectories in the magnicon, 16:24095 (R;US) 
Plasma heating by FEL devices, 16:23865 (R;IT) 
MICROWAVE EQUIPMENT 

See also MICROWAVE AMPLIFIERS 

Microwave heating: Industrial applications, 16:23311 (R;IT;In 
Italian) 

Numerical simulation of cross field amplifiers, 16:24093 (RA;US) 

MICROWAVE HEATING 

Microwave heating: Industrial applications, 16:23311 (R;IT;In 

Italian) 


Progress report, 


MODES (OSCILLATION) 


MICROWAVE RADIATION 

Influence of fast waves on the collective scattering of mi- 
crowaves in fusion plasmas, 16:25345 (R;US) 

Limitations in transmitter-receiver distances for terrestrial mi- 
crowave transmissions, 16:24631 (R:XA) 

MIDWEST REGION 
See FEDERAL REGION VII 
MIGRATION 
Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities: Annual report. 1989. 16:22876 (R:US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

Database specifications for the Integrated Booking System pro- 
totype (IBS-P). 16:25536 (R:US) 

Functional description of the Airlift Deployment Analysis System 
(ADANS), 16:24337 (R:US) 

Nuclear vulnerability of the US M60A11 tank in an initial radiation 
environment: MASH code system analysis, 16:25063 (R;US) 

User interface guidelines for the Integrated Booking System pro- 
totype (IBS-P). 16:25505 (R;US) 

MILITARY PERSONNEL 

An integrated approach to analyzing command and control, 
16:24338 (R;US) 

The effect of shower/bath frequency on the health and opera- 
tional effectiveness of soldiers in a field setting: Progress 
report, November 1—December 31, 1990, 16:24339 (R;US) 

MILK 

Determination of sup(134)Cs, sup(137)Cs and sup(40)K in dried 
milk samples for intercomparison of IAEA 1989, 16:23592 
(1;BR;In Portuguese) 

MINE RESCUE 

Development and testing of a mobile intrinsically safe television 
system for mine rescue brigades. Final report, 16:22583 
(I;DE;in German) 

MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 
See FISHES 
MISSILES 
On satellite constellation selection, 16:24358 (R;US) 
MISSOURI 

Engineering evaluation/cost analysis for decontamination at the 

St. Louis Downtown Site, St. Louis, Missouri, 16:22783 (R;US) 
MITOCHONDRIA 

Comparative mutagenesis of human cells in vivo and in vitro, 

16:24491 (R;US) 
MIXED OXIDE FUELS 

A comparison of calculated and experimental values of fine- 
Structure reaction rates in CANDU-type lattices containing 
(U3 Th)0>2 fuel, 16:22973 (R;CA) 

Determination of plutonium mass by passive neutron assay in 
input and output samples of MOX pilot conversion piant, 
16:22826 (R;IT) 

Safety problems relating to plutonium recycling in light water re- 
actors, 16:22939 (R;FR) 

MIXED STATE 

Application of muon spin relaxation experiment to the mixed 

state superconductors, 16:25221 (R;US) 
MNR REACTOR 
A proposed MAPLE source replacement for the McMaster nu- 
clear reactor, 16:23074 (R;CA) 

MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (OPTICAL) 

See OPTICAL MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODES (OSCILLATION) 

See OSCILLATION MODES 
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MOLECULAR IONS 


MOLECULAR IONS 
Investigation of matrix-assisted laser desorption FTMS for 
biomolecules, 16:24476 (R;US) 
Sixth meeting of the IFCR Subcommittee on Atomic and Molec- 
ular Data for Fusion, IAEA Headquarters. Vienna 27-28 
September 1990: Summary report. 16:24651 (R:XA) 


MOLECULAR ORBITAL MODEL 
See MOLECULES 


MOLECULAR SIEVES 
Framework ordering in aluminophosphate molecular sieves 
studied by *’ Al double rotation NMR, 16:23550 (R:US) 


MOLECULES 
See also MESIC MOLECULES 
POLYATOMIC MOLECULES 

Modeling molecular processes in the environment, 16:24440 
(R;US) 

Molecular dynamics studies of aromatic hydrocarbon liquids: Fi- 
nal report. September 1986—February 1990. 16:25097 (R;US) 

Selective excitation, relaxation, and energy channeling in 
molecular systems: Progress report, June 1990—May 1991, 
16:24644 (R;US) 


MOLLUSCS 
Observations of the Chernoby! fallout in Tvaeren bay, baltic 
proper, 16:24470 (R;SE) 


MOLTEN SALT COOLANTS 
See MOLTEN SALTS 


MOLTEN SALT REACTORS 
The Molten Salt Reactor option for beneficial use of fissile mate- 
rial from dismantled weapons, 16:23107 (R;US) 


MOLTEN SALTS 
Molten salt extraction salt cleanup, 16:22640 (R;US) 
Structure of polyvalent metal halide melts: Progress report, 
16:23657 (R;XA) 


MOLYBDATES 
Contribution to the study of molybdic medium and of rare earth 
molybdates in solution, 16:23659 (1;MA;in French) 
Some compounds of penta-, hexavalent actinides with anions of 
XO, type, where X=S, Cr, Se, Mo, W, 16:23732 (IA;SU) 


MOLYBDENUM 

Account of cascade formation depth during sputtering, 16:25185 
(R;SU;In Russian) 

Alloy development of Fe3Al for improved creep rupture proper- 
ties, 16:23357 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
October-December 1990, 16:22482 (R;US) 

Dynamic behavior of fully dense molybdenum, 16:23421 (R;US) 

Effect of bombarding ion atomic number on some regularity of 
ion-electron emission, 16:25136 (IA;SU;In Russian) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, January 1, 1991—March 31, 1991, 
16:22480 (R;US) 

Mechanism of hydrodenitrogenation (Part 5) x-ray diffraction of 
molybdenum catalysts: Fifth quarter report, October 1- 
December 31, 1990, 16:22477 (R;US) 

The Mo/Ta (100) interface, 16:25108 (R;XA) 

The effect of MC forming additions and 10% cold work on the high 
temperature strength of 20Cr-30Ni-Fe alloys, 16:23353 (R;US) 

The magnetron-enhanced etching of double-ievel tungsten in- 
terconnect, 16:25189 (R;US) 


MOLYBDENUM 96 TARGET 
Spin effects in cumulative production of protons and deuterons 
in proton-nucleus interactions at 16-64 GeV, 16:24938 
(R;SU;In Russian) 


MOLYBDENUM 99 
Alkaline dissolution of UAI sub(x) for sup(99)Mo obtention, 
16:22837 (1;BR;In Portuguese) 
Implantation viability of a process for 99Mo production in IPEN - 
CNEN/SP, 16:22836 (1;BR;In Portuguese) 
Purification processes for sup(99)Mo obtention, 
(1;BR;In Portuguese) 


16:23588 
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Study of the kinetic of [Te(SCN sub(2)H sub(4)) sub(4)} (SO 
sub(4)) sub(2) complex formation used on sup(132)Te sepa- 
ration from sup(99)Mo obtained in sup(235)U fission. 
16:22637 (|:BR:in Portuguese) 

MOLYBDENUM ALLOYS 
See also ALLOY-NI50CR22FE18MO9 
ALLOY-NI53CR19FE19NB5MO3 
CHROMIUM-NICKEL-MOLYBDENUM STEELS 

Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications. 16:23482 (RA:US) 

Deformation and thermal fatigue in high temperature austenitic 
alloys: Final report, January 1990—December 31, 1990, 
16:23414 (R;US) 

Fundamental magnetic studies of iron-rare-earth-metalloid al- 
loys: Progress report, 16:23369 (R;US) 

Mechanical performance of Alloy 333 to support ceramic barrier 
filters in a hot-gas cleanup system, 16:23352 (R;US) 

MOLYBDENUM CHLORIDES 

Formation and characterization of sulfide clusters in molecular 

sieve zeolite materials, 16:23434 (R;US) 
MOLYBDENUM COMPLEXES 

Molybdenum complexes with crowncompounds are models of 

natural bioactive substances, 16:23664 (IA;SU;in Russian) 


MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM CHLORIDES 
MOLYBDENUM OXIDES 
MOLYBDENUM SULFIDES 
Ceramic fabrication R&D: Quarterly technical progress report, 
July 1, 1990—-September 30, 1990, 16:23451 (R;US) 
MOLYBDENUM OXIDES 
Microparticle formation in reverse micelles and (W/O) mi- 
croemulsions in supercritical alkanes, 16:22496 (R;US) 
Oxidation states of U and Mo in U-Mo-O ternary oxides by means 
of magnetic susceptibility, XPS and ESR, 16:23731 (IA;SU) 
MOLYBDENUM SULFIDES 
Microparticle formation in reverse micelles and (W/O) mi- 
croemulsions in supercritical alkanes, 16:22496 (R;US) 
MONGOLIAN PEOPLES REPUBLIC 
A project of the laboratory of activation analysis on the basis of 
microtron of MPR, 16:23642 (R;SU;in Russian) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 


MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
[MPG@ energy efficient monitoring system], 16:23281 (R:US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 


MONITORS (RADIATION) 
See RADIATION MONITORS 


MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 


MONOCLONAL ANTIBODIES 

Radioiodination of monoclonal 
16:23772 (R;BR;In Portuguese) 

MONOCRYSTALS 

Circulariy polarized radiation in low-energy electron axial chan- 
neling, 16:25103 (R;SU;In Russian) 

Monte Carlo simulation of different variants of the experiment on 
observation of polarization vector rotation of =*-hyperon 
beams in bent crystal on the base of E761 set-up (FNAL, 
USA), 16:25182 (R;SU;In Russian) 

MONTAN WAXES 

See WAXES 


antibody intact anti-CEA, 





MONTE CARLO METHOD 

About one method for determining the transfer function parame- 
ters for drift chambers of Neutrino Detector setup, 16:24267 
(R;SU;In Russian) 

Calculation of efficiency and spectrum of DTS neutron detector 
by Monte Carlo technique, 16:24226 (1:BR;in Portuguese) 

MORGANTOWN ENERGY TECHNOLOGY CENTER 

An Organizational Cultural Assessment of the Morgantown En- 
ergy Technology Center, 16:24473 (R;US) 

Organizational Cultural Assessment of the Morgantown Energy 
Technology Center, 16:25450 (R;US) 

MOS TRANSISTORS 
Silicon on insulator for ultra-hard applications assets, liabilities 
and endeavours for CEA technologies, 16:24309 (R;FR) 
MTSE DEVICES 
See MAGNETIC MIRRORS 
MULE DEER 
See DEER 
MULTI-CHANNEL ANALYZERS 

Multi-channel device for control of actual parameters and opera- 
tion of data acquisition in a nuclear-physics experiment, 
16:24235 (R;SU;In Russian) 

Sixteen-channel digital recording system for studying solid body 
properties in strong pulsed magnetic fields, 16:24324 
(R;SU;In Russian) 

MULTI-PARAMETER ANALYSIS 

Definition of parameters of local systems of discrete detector co- 

ordinates, 16:25495 (R;SU;In Russian) 
MULTIPARTICLE SPECTROMETERS 

FAZA device for investigation of multiple emission of intermedi- 
ate mass fragments in nucleus-nucleus interactions: Design, 
model testing, 16:24262 (R;SU;in Russian) 

MULTIPLICATION FACTORS 

Up-date of the BCG code library, 16:22985 (R;BR) 
MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Characteristics of a proportional chamber with graphite-coated 
mylar electrodes, 16:24203 (R;SU;In Russian) 

Fast track special processor, 16:24283 (R:SU:In Russian) 

Mechanical construction techniques for assembling wire cham- 
bers, 16:24300 (R:US) 

Proportional chambers with a small quantity of a substance in 
working volume, 16:24278 (R;SU;In Russian) 

MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 

Accounting for dry deposition in incinerator risk assessments, 
16:24369 (R:US) 

Energy and cost impact of materials separation on municipal 
waste combustors, 16:23314 (R;US) 

Hazardous waste as an energy manager's issue: Urban Con- 
sortium Energy Task Force, 16:23322 (R;US) 

Household hazardous waste: Implementation of a permanent 
collection facility, 16:23321 (R;US) 

Northeast regional biomass energy program: Final report, Au- 
gust 1989-September 1990, 16:22863 (R;US) 

MUON ANTINEUTRINOS 

Search for direct production of neutrinos in the pA interactions 
at 70 GeV energy by means of SCAT bubble chamber, 
16:24694 (R;SU;In Russian) 

MUON DETECTION 

Detection of heavy particles: 

(RA;JP) 
MUON NEUTRINOS 

See also MUON ANTINEUTRINOS 

Monte-Carlo simulation of neutrino fluxes in the atmosphere, 
16:24633 (R;SU;in Russian) 


Quarks and Higgs, 16:24285 


NAPHTHA 


Search for direct production of neutrinos in the pA interactions 
at 70 GeV energy by means of SCAT bubble chamber, 
16:24694 (R:SU;In Russian) 

MUON PAIRS 

Resonance pattern of low mass muon pairs produced in 38- 
GeV/c x—C interactions, 16:24702 (R:SU) 

What experiments say about possibility of the new particle exis- 
tence with mass less than the kaon mass, 16:24778 (R;SU;In 
Russian) 

MUON-CATALYZED FUSION 
Catalysed nuclear fusion. 16:25418 (IA:HU) 
Muon-catalyzed fusion theory, 16:24665 (R;US) 
MUON-NUCLEON INTERACTIONS 

New relations in lepton-nucleon scattering independent of the 
nucleon structure, 16:24754 (R;SU) 

Study of nuclear effects in the deuteron and extraction of neu- 
tron to proton stucture function ratio, 16:24822 (R;US) 

MUONIC ATOMS 

Kinetics of the excited muonic hydrogen in the mixtures of hy- 
drogen isotopes in helium, 16:24662 (R;SU;In Russian) 

PSI nuclear and particle physics newsletter 1990: Annex | - An- 
nual report 1990, 16:25456 (1;CH) 

MUONIUM 

Muonium and hydrogen defect centres in solids, 16:25186 (R:GB) 

Muonium substituted molecules, 16:24669 (R:GB) 

Muonium to antimuonium conversion. Achievements and hopes, 
16:24817 (R;SU) 

On calculation of corrections of a* order to the Fermi energy of 
the hyperfine splitting for the ground state of muonium from 
one-loop diagrams, 16:24659 (R;SU;In Russian) 

MUONS 

See also MUONS MINUS 

Contribution of fermionic loops to the muon anomalous mag- 
netic moment, 16:24747 (R;SU) 

Light hadron contribution to muonic (g - 2) from QCD sum rules, 
16:24734 (R;XA) 

PSI condensed matter research and material sciences progress 
report 1990: Annex Ill - Annual report 1990, 16:25457 (1;CH) 

PSI nuclear and particle physics newsletter 1990: Annex | - An- 
nual report 1990, 16:25456 (1;CH) 

MUONS MINUS 

Measurement of residual polarization of negative muons in 
gaseous deuterium at 10 atm pressure, 16:24658 (R;SU;in 
Russian) 

MUSEUMS 

See EDUCATIONAL FACILITIES 
MUSTARD 

See BRASSICA 
MUTANTS 

Comparison of protein patterns of xrs-5, a radiosensitive Chinese 
hamster ovary cell line, and CHO-K1, its radioresistant parent, 
using two-dimensional gel-electrophoresis, 16:24552 (R;US) 

MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
GENE MUTATIONS 
SPONTANEOUS MUTATIONS 
Quantitative mutation detection using two-dimensional elec- 
trophoresis, 16:24475 (R;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYCORRHIZAS 

Exploration of mechanisms regulating ectomycorrhizal coloniza- 

tion of boron-fertilized pine: Final report, 16:24519 (R;US) 


N 


NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 
Developing environmentally responsible energy resources, 
16:22860 (RA;US) 
Economics of upgrading Fischer-Tropsch products, 16:22425 
(RA;US) 
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NAPHTHA 


Reformer technology, 16:23260 (RA:US) 
NATIONAL ACCELERATOR LABORATORY 

See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT 

Future challenges of NEPA: A panel discussion, 16:23188 (R;US) 

NEPA and the Endangered Species Act: Complementary ap- 
proaches or regulatory excess, 16:23189 (R;US) 

Notice of orders granting authorizations to import Canadian nat- 
ural gas and record decision, 16:22613 (R;US) 

NATIONAL GOVERNMENT 

Perspectives on financing academic research facilities: A re- 
source for policy formulation, 16:23204 (R;US) 

Summary of interim reports submitted by grantee organizations 
participating in the Federal Demonstration Project, 16:23209 
(R:US) 

Synthesis of options for academic research facility financing, 
16:23206 (R:US) 

What is the Federal Demonstration Project?, 16:23207 (R;US) 

NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See NIPER 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 

See also ABIOGENIC GAS 

Advanced reformer component technology, 16:23265 (RA;US) 

Annual outlook for oil and gas 1991, 16:22601 (R:US) 

Critical component long lead effort, 16:23266 (RA;US) 

Developing environmentally responsible energy resources, 
16:22860 (RA:US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 2, January 1, 1991— 
March 31, 1991, 16:22923 (R;US) 

GRI’'s methane reaction program, 16:22607 (RA;US) 

Light-hydrocarbon gas conversion, 16:22869 (RA;US) 

Natural gas to liquids conversion program discussion, 16:22606 
(RA;US) 

Notice of orders granting authorizations to import Canadian nat- 
ural gas and record decision, 16:22613 (R;US) 

Oil and Gas Leasing/Production Program: Annual report, FY 
1990, 16:22604 (R;US) 

Power City Partners, L.P. natural gas import project (FE Docket 
No. 90-33-NG): Environmental assessment, 16:22928 (R;US) 

Proceedings of the natural gas research and development con- 
tractors review meeting, 16:22608 (R;US) 

Reformer technology, 16:23260 (RA:US) 

The fuel-rich hydrocarbor/nitrogen chemistry: Implications for 
reburning with natural gas, 16:22614 (1;DK) 

NATURAL GAS FUEL CELLS 

Advanced reformer component technology, 16:23265 (RA;US) 

Reformer technology, 16:23260 (RA;US) 

Subscale cell technology extension, 16:23258 (RA;US) 

NATURAL GAS INDUSTRY 
A review of FERC’s technical reports on incentive regulation 
(Contains bibliography), 16:23244 (R;US) 
GRI’s methane reaction program, 16:22607 (RA;US) 
Natural gas monthly, June 1991, 16:22612 (R;US) 
NATURAL MUTATIONS 

See SPONTANEOUS MUTATIONS 
NATURAL RUBBER 

Electron beam processing of rubbers, 16:22850 (RA;JP) 
NATURE RESERVES 

Natural resource trusteeship and ecological evaluation for envi- 
ronmental restoration at Department of Energy facilities, 
16:24410 (R;US) 

NAVAL PETROLEUM RESERVE 
Reintroduction of the endangered San Joaquin kit fox onto Naval 
Petroleum Reserve No. 1 in California, 16:22602 (R;US) 
NAVAL REACTORS 
See SHIP PROPULSION REACTORS 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
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NAVIER-STOKES EQUATIONS 

ZEPHYRS3D: A finite difference computer program for three- 
dimensional, transient incompressible flow problems, 
16:24680 (R;US) 

NEA 

Reactor physics activities in NEA member countries, 16:22997 
(R;FR) 

Summary record of the Nuclear Energy Agency nuclear data 
committee, 16:25460 (R;FR) 

NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM BORIDES 

Fundamental magnetic studies of iron-rare-earth-metalloid al- 
loys: Progress report, 16:23369 (R;US) 

NEODYMIUM COMPLEXES 

Complexing of 
acid(phosphinotricyn) 
(IA:SU;In Russian) 

Introduction to crystal structure determination methods using x- 
ray diffraction: application to some rare earth complexes, 
16:25112 (I;BR;In Portuguese) 

NEODYMIUM LASERS 

High-peak power-Nd:glass laser facilities for end users, 
16:25447 (R;US) 

University of Rochester, Laboratory for Laser Energetics annual 
report, 1 October 1989-30 September 1990, 16:25402 (R;US) 

NEON 20 BEAMS 

Protein-directed modulation of high-LET hyperthermic radiosen- 

sitization, 16:24580 (R;US) 
NEON 20 REACTIONS 

New nuclide **4U, 16:24968 (R;SU;In Russian) 

The Coulomb effects in the microscopic theory of multinucleon 
transfer reactions, 16:25004 (R;SU) 

NEON 22 REACTIONS 

Cross sections and alpha decay properties of the Ac, Th and Pa 
isotopes produced in the ?°5Tl + ®*Ne reaction, 16:24960 
(R;SU) 

Experimental data model descriptions and collective effects in 
relativistic neon-22 nuclei interaction with nuclei in photoemis- 
sion, 16:25034 (R;SU;In Russian) 

Main regularities in relativistic projectile fragment transverse 
momenta distributions in nuclear emulsion, 16:24924 
(R;SU;In Russian) 

On transverse momentum distribution of relativistic pions and 
protons depending on the distribution degree of photoemul- 
sion nuclei in collisions with nuclei @*Ne at momenta 90 
GeV/c, 16:25012 (R;SU;In Russian) 

NEOPLASMS 
See also GLIOMAS 
MELANOMAS 

INEL BNCT Program: Monthly bulletin, Volume 5, No. 4, 
16:24502 (R;US) 

INEL BNCT Program: Monthly bulietin: 
16:24501 (R;US) 

Intrathoracic neoplasms in the dog and cat, 16:24512 (R;US) 

PBF/BNCT Program, February 1991: Volume 5, No. 2, 
16:24500 (R;US) 

NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

Coulometric determination of neptunium, 16:23628 (IA;SU) 

Determination of actinides admixtures in uranium and pluto- 
nium, 16:23613 (IA;SU) 

Investigations of the separation of Np, Pa, U, Th, and ree in ge- 
ological samples, 16:23620 (IA;SU) 

Luminescent determination of neptunium in uranium, 16:23607 
(IA:SU) 

Neutron activation analysis for trace amounts of thorium, ura- 
nium and neptunium, 16:23616 (IA;SU) 

Photoluminescence of crystallophosphors for the determination 
of uranium, neptunium, plutonium and americium, 16:23606 
(IA;SU) 


2-amino-4(methylphosphino)-butanoic 
with some metal ions, 16:23662 
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NEPTUNIUM 237 

Basic research for assessment of geologic nuclear waste repos- 
itories: What solubility and speciation studies of transuranium 
elements can tell us, 16:22726 (R:US) 

Identification of colloids in nuclear waste glass reactions, 
16:22659 (R:US) 

Photofission of neptunium-237 induced by bremsstrahlung of 
25, 30, and 40 MeV, 16:24964 (IA;SU) 

Technical summary of the Performance Assessment Calcula- 
tional Exercises for 1990 (PACE-90): Volume 1, “Nominal 
configuration” hydrogeologic parameters and calculational re- 
sults: Yucca Mountain Site Characterization Project (Yucca 
Mountain Project), 16:22750 (R;US) 

NEPTUNIUM 238 

Low temperature nuclear orientation of *°8Np in the Gd matrix, 

16:24967 (R;SU) 
NEPTUNIUM ALLOYS 

Advances in the preparation of actinide intermetallic com- 
pounds, 16:23724 (IA;SU) 

Interaction between four-valence actinides double chlorides and 
metallic aluminium, 16:23746 (IA;SU) 

NEPTUNIUM CHLORIDES 

The formation of mixed condensed clusters of the M2Cl, type by 

actinides and lanthanides, 16:23721 (IA;SU) 
NEPTUNIUM COMPLEXES 

Composition and structure of fluoro-complexone compounds of 
some f-elements, 16:23736 (IA;SU) 

Stereochemistry of neptunium (5) sulfate and carboxylate coor- 
dination compounds, 16:23753 (IA;SU) 

Structural and chemical aspects in mixed ligand uranyl com- 
plexes and related compounds, 16:23735 (IA;SU) 

NEPTUNIUM COMPOUNDS 
See also NEPTUNIUM CHLORIDES 
NEPTUNIUM FLUORIDES 
NEPTUNIUM OXIDES 
NEPTUNIUM SULFATES 
NEPTUNYL COMPOUNDS 
Thermal decomposition of neptunium (4) and plutonium (3,4) 
oxalates, 16:23755 (IA;SU) 
NEPTUNIUM FLUORIDES 
Sublimation studies of NpF4 and NpOoF2, 16:23756 (IA;SU) 
NEPTUNIUM ISOTOPES 
See also NEPTUNIUM 237 
NEPTUNIUM 238 

Investigation of delayed fission phenomenon of excited actinide 
nuclei by means of shadow method, 16:24992 (IA;SU;In Rus- 
sian) 

X-ray intensity for M-, L-series of actinides, 16:23722 (IA;SU) 

NEPTUNIUM OXIDES 

Basic research for assessment of geologic nuclear waste repos- 
itories: What solubility and speciation studies of transuranium 
elements can tell us, 16:22726 (R;US) 

NEPTUNIUM SULFATES 
Some compounds of penta-, hexavalent actinides with anions of 
XO, type, where X=S, Cr, Se, Mo, W, 16:23732 (IA;SU) 
NEPTUNYL COMPOUNDS 
Sublimation studies of NpF, and NpO2F2, 16:23756 (IA;SU) 
NET TOKAMAK 

Model coil testing to complete the database for the NET fusion 
device, 16:25215 (RA;XA) 

The SULTAN-III project, 16:25217 (RA;XA) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 

Plasma injection and atomic physics models for use in particle 
simulation codes, 16:25390 (R;US) 

Power and particle balance during neutral beam injection in 
TFTR, 16:25377 (R;US) 

NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO DETECTION 

Calculational calibration of long-range neutrino detector, 

16:24201 (R;SU;in Russian) 


NEUTRON DIFFRACTOMETERS 


NEUTRINO OSCILLATION 

Estimation of v,,reversible:,., oscillation parameters in hybrid 

experiment E-564, 16:24780 (R;SU;in Russian) 
NEUTRINO REACTIONS 

Nuclear opacity for neutrinos at small Q*, 16:24994 (R:SU) 

PCAC and nuclear shadowing of neutrino interaction at high en- 
ergies. 16:25021 (R:SU;In Russian) 

NEUTRINO-NEUTRON INTERACTIONS 

Quasi-elastic neutrino production of charmed baryons from the 
point of view of local duality, 16:24772 (R:SU) 

Study of nuclear effects in the deuteron and extraction of neu- 
tron to proton stucture function ratio, 16:24822 (R;US) 

NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-NEUTRON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 

Superstring Z’-boson in target experiments, 16:24782 (R;SU;In 
Russian) 

NEUTRINO-PROTON INTERACTIONS 

Quasi-elastic neutrino production of charmed baryons from the 
point of view of local duality, 16:24772 (R;SU) 

NEUTRINOS 
See also ELECTRON NEUTRINOS 
MUON NEUTRINOS 

Summary: Neutrinos and nonaccelerator physics, 16:24721 
(R;US) 

NEUTRON ABSORBERS 

Critical experiments with strong neutron absorbers heteroge- 
neously distributed throughout uranyl nitrate solution, 
16:22646 (R;US) 

NEUTRON CAMERAS 
Measuring neutron fluences and gamma/x-ray fluxes with CCD 
cameras, 16:24194 (R;US) 
NEUTRON CAPTURE 
See CAPTURE 
NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

A rat model for the treatment of melanoma metastatic to the 
brain by means of neutron capture therapy, 16:24497 (R;US) 

Boron neutron capture therapy of ocular melanoma and intracra- 
nial glioma using p-boronophenylalanine, 16:24494 (R;US) 

INEL BNCT Program: Monthly bulletin, Volume 5, No. 4, 
16:24502 (R;US) 

PBF/BNCT Program, February 1991: 
16:24500 (R;US) 

Radiobiology of boron neutron capture therapy: Problems with the 
concept of relative biological effectiveness, 16:24495 (R;US) 

NEUTRON CONVERTERS 

Low temperature ultracold neutron source at the IBR-2 reactor, 

16:23088 (R;SU;In Russian) 
NEUTRON DETECTION 
New techniques in neutron data measurements above 30 MeV, 
16:24301 (R:US) 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
HE-3 COUNTERS 
SELF-POWERED NEUTRON DETECTORS 

Actual situation of neutron detectors development for nuclear 
reactor instrumentation in IPEN - CNEN/SP, 16:23041 
(|;BR;in Portuguese) 

Long-term experiments with neutron detector developed at 
IPEN- CNENSP, 16:23042 (1;BR) 

New techniques in neutron data measurements above 30 MeV, 
16:24301 (R;US) 

The improved inventory sample counter INVS Mod-Ill, 16:22829 
(R;US) 

Validation of the computer calculation method from the neutron 
flux distribution measures and the reactivity of IEA-R1 reactor 
with the new fuel element 130, 16:23084 (|;BR:in Portuguese) 

NEUTRON DIFFRACTION 

Algebraic approach to the dynamical diffraction theory for poly- 

atomic ideal monocrystals, 16:25168 (R;SU;In Russian) 
NEUTRON DIFFRACTOMETERS 

A neutron diffractometer for pulsed magnetic field reserch at the 

IBR-2 reactor, 16:24280 (R;SU;In Russian) 
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NEUTRON DIFFRACTOMETERS 


Detector system for the SFINKS type high-resolution diffrac- 
tometers. 16:24304 (R:SU:In Russian) 

Development and application of JINR position sensitive detec- 
tors for biology and medicine. 16:24239 (R:SU:In Russian) 

MACS. the manipulation and collimation system on the NPD at 
LANSCE. 16:24302 (R:US) 

NEUTRON DIFFUSION EQUATION 

D3D and DSE - two branches of a FORTRAN program for the 
solution of the stationary three-dimensional multigroup 
neutron diffusion equations in rectangular, cylindrical and tri- 
angular geometries. 16:23010 (R:DE:In German) 

Development of advanced nodal methods for hexagonal geom- 
etry reactors: Technical progress report, 16:23001 (R:US) 

NEUTRON DOSIMETRY 
Neutrons dosimetry in interaction with matter, 
(IA:BR:In Portuguese) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 

SiLi-detector used for calibration of 14 MeV neutron flux, 
16:24191 (R:SE) 

The search for neutron flux from hypothetical cold nuclear syn- 
thesis, 16:25423 (R;SU;In Russian) 

NEUTRON FLUX DENSITY 

See NEUTRON FLUX 
NEUTRON GENERATORS 

Two-beam generator, 16:23871 (R;SU;in Russian) 
NEUTRON GUIDES 

The channel of very cok neutrons on the IBR-2 reactor, 

16:23086 (R;SU;In Russian) 
NEUTRON HEATING 
See RADIATION HEATING 
NEUTRON LEAKAGE 

Calculation of the distribution of the escaping from a fissionable 
sample neutrons number when introducing one fission neu- 
tron in that sample, 16:25474 (R;FR;In French) 

Caiculational analysis of errors for various models of an experi- 
ment on measuring leakage neutron spectra, 16:25042 
(R:SU;In Russian) 

NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MONITORS 

Development of neutron personnel monitoring system based on 

CR-39 solid state nuclear track detector, 16:24188 (R;IN) 
NEUTRON REACTIONS 
Compound-Nucieus Reactions 

Influence of collective excitations on pre-equilibrium and equilib- 

rium processes, 16:24985 (R;SU;In Russian) 
Computerized Simulation 

Simulation of threshold and resonance neutron cross sections in 

the energy range of 0.1-15 MeV, 16:24988 (R;SU;In Russian) 
Cross Sections 

Average values of *55U resonance parameters up to 500 eV, 
16:22999 (R;US) 

Comparative analysis of (n,p) reaction cross-section systemat- 
ics for ~ 14-15 MeV neutrons, 16:24908 (R;XA) 

Temperature dependence of the Westcott g-factor for the ac- 
tinide nuclides in ENDF/B-VI, 16:24975 (R;US) 

Thermal neutron cross sections for the 1991 table of the iso- 
topes, 16:24900 (R;US) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 3, 1989), 16:24990 (R;XA) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1989), 16:24909 (R;XA) 

Direct Reactions 

Influence of collective excitations on pre-equilibrium and equilib- 

rium processes, 16:24985 (R;SU;In Russian) 
Elastic Scattering 

Nucleon-nucieus cross sections approximation, 
(R;SU;In Russian) 

inelastic Scattering 

Nucleon-nucleus cross sections approximation, 
(R;SU;In Russian) 


16:24216 


16:25018 


16:25018 
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Nuclear Data Collections 
BROND: USSR evaluated neutron data library. 16:24904 (R:XA) 
Comparative analysis of (n,p) reaction cross-section systemat- 
ics for ~ 14-15 MeV neutrons. 16:24908 (R:XA) 
Index to BROND. ENDF/B-6. JEF-1. JENDL-3. 16:24905 (R:XA) 
JEF-1: The Evaluated Nuclear Data Library of the NEA Data 
Bank: Summary of contents, 16:24907 (R;XA) 
JENDL-3: The Japanese evaluated nuclear data library: Sum- 
mary of contents, 16:24906 (R:XA) 
PEND-BE: Point cross-section data files derived form ENDF/B-6 
basic data files, 16:24962 (R:XA) 
Precompound-Nucleus Emission 
Influence of collective excitations on pre-equilibrium and equilib- 
rium processes, 16:24985 (R;SU;In Russian) 
Resonance Neutrons 
Simulation of threshold and resonance neutron cross sections in 
the energy range of 0.1-15 MeV, 16:24988 (R;SU;In Russian) 
Temperature Dependence 
Temperature dependence of the Westcott g-factor for the ac- 
tinide nuclides in ENDF/B-VI, 16:24975 (R;US) 
NEUTRON SOURCES 
See also NEUTRON GENERATORS 
New techniques in neutron data measurements above 30 MeV, 
16:24301 (R:US) 
NEUTRON SPECTROMETERS 
See also BONNER SPHERE SPECTROMETERS 
Mirror-vacuum neutron guide for the DIN-2PR spectrometer, 
16:24195 (R;SU:In Russian) 
Passive neutron dosemeter-spectrometer for high-energy accel- 
erators, 16:24211 (R:SU;in Russian) 
Time-of-flight spectrometer of fast neutrons on the FE! cyclotron 
base, 16:24196 (R;SU;In Russian) 
NEUTRON SPECTROSCOPY 
Application of CR-39 track detector to neutron spectrometry, 
16:24295 (RA;JP) 
NEUTRON STARS 
Effects of the equation of state in neutron stars and in stellar col- 
lapse, 16:24611 (R;US) 
Impact of the nuclear equation of state on models of rotating 
neutron stars, 16:24625 (R;US) 
Predicting stable quark cores in neutron stars from a unified de- 
scription of quark-hadron matter, 16:24996 (R;SU) 
The effect of temperature and the spin excess parameter on 
neutron stars structure, 16:24613 (R;XA) 
NEUTRON TRANSPORT 
REAC*3 nuclear data libraries, 16:24926 (R;US) 
NEUTRON TRANSPORT THEORY 
Balance method for solving transport equation with discrete rep- 
resentation of neutron flux angular dependence: PS,,-method, 
16:23005 (R;SU:In Russian) 
NEUTRON-DEFICIENT ISOTOPES 
Production cross sections of neutron deficient isotopes of At and 
Po from nuclear reactions 'Ho+*°Ar, °Tb+ Ca and 
181Ta424Mg, 16:24954 (R;SU) 
NEUTRON-RICH ISOTOPES 
Correlated dipole response of neutron rich nuclei, 16:24972 
(R;US) 
NEUTRONS 
See also COSMIC NEUTRONS 
FAST NEUTRONS 
THERMAL NEUTRONS 
Inelastic neutron scattering in the anharmonic model of high-t 
superconductors, 16:25166 (R;SU) 
Neutron diffraction investigations of the superionic conductors 
lithium sulfide and sodium sulfide, 16:25184 (R:CH;In German) 
Neutron dose equivalents at the Advanced Light Source: Calcu- 
lation using the MORSE code vs estimated values, 16:25083 
(R;US) 
Neutron spin interferometry, 16:25045 (R;SU;in Russian) 
Neutron spin precession and test of linearity of wave mechan- 
ics, 16:24732 (R;SU) 
Neutron study of magnetic structures and excitations in cerium 
monochalcogenides and ytterbium monopnictides, 16:25059 
(R;CH) 





New measurements of asymmetry of electron excape according 
to spin of decaying neutron, 16:24925 (R;SU;In Russian) 
PSI condensed matter research and material sciences progress 
report 1990: Annex Ill - Annual report 1990, 16:25457 (1;CH) 
Total experiment in neutron 6-decay, 16:25036 (R;SU;In Russian) 
NEVADA 
Hydrothermal opportunities and challenges in the basin and 
range, 16:22890 (R;US) 
NEVADA TEST SITE 
Archaeological data recovery at drill pad U19ay, Nye County, 
Nevada, 16:23185 (R;US) 
The distribution and abundance of desert tortoises on the 
Nevada Test Site, 16:24474 (R;US) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 


NEXT EUROPEAN TORUS 
See NET TOKAMAK 


NICKEL 
Account of cascade formation depth during sputtering, 16:25185 
(R;SU;In Russian) 
Experiences with polishing electroless nickel, 16:23427 (R;US) 
Kinetics of solid-state reactions in Ni-Zr thin films, 16:23683 
(R;US) 
Mode selectivity in cluster-molecule interactions: Ni;3 + Do, 
16:24639 (R;US) 
Postshock spectral radiance measurements in nickel and 
nickel/aluminum powders, 16:23817 (R;US) 
The Installation Restoration Program toxicology guide: Volume 
5, 16:24596 (R:US) 
NICKEL 58 
Influence of particle number fluctuations and vibrational modes 
on thermodynamics characteristics of a hot nucleus, 
16:25005 (R;SU) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 


Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 16:23482 (RA;US) 

- Corrosion performance of oxide-dispersion strengthened Fe—Cr— 
Ni-Al alloys in coal conversion atmospheres, 16:22410 (R;US) 
Deformation and thermal fatigue in high temperature austenitic 


alloys: Final report, January 1990—December 31, 1990, 
16:23414 (R;US) 

Effects of various parameters on the fatigue life of Alloy 718, 
16:23370 (R;US) 

Investigation of austenitic alloys for advanced heat recovery and 
hot-gas cleanup systems, 16:23359 (R;US) 

Mechanical performance of Alloy 333 to support ceramic barrier 
filters in a hot-gas cleanup system, 16:23352 (R;US) 

Metastable phase equilibria in co-deposited Ni, _,Zr, thin films, 
16:23397 (R;US) 

New reagents for coal desulfurization: Technical report, 
September 1, 1990—February 28, 1991, 16:22488 (R;US) 

Stress corrosion cracking of candidate waste container materi- 
als, 16:22657 (R;US) 

Temperature and pressure investigation of high energy Ar and 
Xe implanted manganin, 16:23392 (R;SU) 

Tensile properties and microstructure of Alloy 718 thermally 
aged to 50,000 h, 16:23371 (R;US) 

The effect of MC forming additions and 10% cold work on the high 
temperature strength of 20Cr-30Ni-Fe alloys, 16:23353 (R;US) 

The interaction of HVEM-generated point-detects with dissoci- 
ated dislocations, 16:23343 (R;US) 


NICKEL COMPLEXES 
Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly summary, 
* 16:22475 (R;US) 
NICKEL COMPOUNDS 
See also NICKEL IODIDES 
NICKEL OXIDES 
New reagents for coal desulfurization: Technical report, 
September 1, 1990—February 28, 1991, 16:22488 (R;US) 


NITROGEN OXIDES 


NICKEL IODIDES 
The pressure-induced Mott Transition in transition-metal io- 
dides, 16:23400 (R;US) 
NICKEL OXIDES 
Creep and diffusion in nonstoichiometric oxides, 16:23433 (R;US) 
NICOTIANA 
[Mechanisms of inhibition of viral replication in plants]: Progress 
report, 16:24478 (R;US) 
NIM 
See NUCLEAR INSTRUMENT MODULES 
NIOBATES 

Neutron diffraction studies on Sr,Ba;_,Nb20, monocrystals, 

16:25171 (R;SU;in Russian) 
NIOBIUM 

Alloy development of Fe3Al for improved creep rupture proper- 
ties, 16:23357 (R;US) 

The effect of MC forming additions and 10% cold work on the high 
temperature strength of 20Cr-30Ni-Fe alloys, 16:23353 (R;US) 

NIOBIUM 93 TARGET 

Investigation of photonuclear reactions with a-particle emission in 
the giant dipole resonance region, 16:24921 (R;SU;In Russian) 

Tasget residues from the reactions of 3.65 A GeV deuterons with 
8SNb, 18Ag, °Tb, 197Au and 2°72Pb, 16:24919 (R;SU:in 
Russian) 

NIOBIUM ALLOYS 

See also ALLOY-NI53CR19FE19NB5MO3 

On a possibility to develop high-field superconducting magnet 
systems, 16:25218 (R;SU;In Russian) 

Strength and electrical conductivity of deformation processed 
Cu-15**v**/oFe metal matrix composites produced by powder 
metallurgy/techniques, 16:23388 (R;US) 

NIOBIUM COMPLEXES 

Aqueous chemistry with element 105, 16:23765 (1A;SU) 

Complexing of niobium(+5) with some amino acids, 16:23671 
(IA;SU;In Russian) 

NIOBIUM SELENIDES 

Experimental research of 

16:23387 (R;UA;in Russian) 
NIPER 

National Institute for Petroleum and Energy Research quarterly 
technical report for January 1—March 31, 1991: Volume 2, En- 
ergy production research, 16:22593 (R;US) 

NITRIC ACID 

Simultaneous determination of nitric acid and uranium concen- 
trations in aqueous solution from measurements of electrical 
conductivity, density, and temperature: Consolidated Fuel 
Reprocessing Program, 16:22629 (R;US) 

NITRIC OXIDE 

Modulated molecular beam study of the surface mediated recom- 
bination reaction: O(1.5 eV) + NO — NOo, 16:23684 (R;US) 

Shock initiation of pentaerythritol tetranitrate crystals: Optical 
absorption and emission studies, 16:24344 (R;US) 

NITROGEN 14 TARGET 

Photoproduction of pions off nucleons and nuclei, 16:25002 
(R;SU) 

NITROGEN COMPOUNDS 

See also NITROGEN OXIDES 

Linked gas chromatograph-thermal energy analyzer/ion trap 
mass spectrometer, 16:23648 (R;US) 

NITROGEN DIOXIDE 

Modulated molecular beam study of the surface mediated recom- 

bination reaction: O(1.5 eV) + NO — NOs, 16:23684 (R;US) 
NITROGEN FIXATION 
Plant growth is influenced by glutamine synthetase-catalyzed ni- 
trogen metabolism, 16:22859 (R;US) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1—March 
31, 1991, 16:22921 (R;US) 
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NITROGEN OXIDES 


Cross-flow, filter-sorbent catalysts for particulate, SO2 and NO, 
control: Technical progress report: Fifth quarterly, 16:22539 
(R;US) 

Development of LBL PhoSNOX combined NO,/SOz treatment 
process, 16:22925 (R;US) 

Effect of ionizing radiation on the waste package environment: 
Revision 1 (Yucca Mountain Project), 16:22758 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Environmental monitoring report: Quarterly report No. 2, Oc- 
tober 1—-December 30, 1990, 16:22528 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quartely report No. 14, January 1—March 31, 1991, 16:22529 
(R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 3, January 1, 1990—March 30, 1990, 
16:22917 (R;US) 

Estimating costs of electric utility compliance with proposed revi- 
sions to the Clean Air Act, 16:22927 (R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 2, January 1, 1991— 
March 31, 1991, 16:22923 (R;US) 

Further studies of NO, control in aqueous scrubbers using 
ferrous-EDTA, 16:22915 (R;US) 

Physical and numerical flow modeling of a coal rebuming sys- 
tem for cyclone boiler NO, control, 16:22537 (R;US) 

Recent advances in flue gas desulfurization technologies, 
16:22924 (R;US) 

NITROPHENOL 

Environmental sampling and analysis in support of NTI-3, 

16:24401 (R;US) 
NITROUS OXIDE 
Formation and destruction of N2O in pulverized peat combustion 
environment between 730 and 970 deg C, 16:22575 (RA;Fl) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR IMAGING 

Generation of nuclear magnetic resonance images, 16:24504 
(|;BR;In Portuguese) 

Selection of planes in nuclear magnetic resonance tomography, 
16:24505 (1;BR;In Portuguese) 

NMR SPECTROMETERS 

Framework ordering in aluminophosphate molecular sieves 
studied by @”Al doubie rotation NMR, 16:23550 (R:US) 

Proceedings of the 2. Meeting on Nuclear Magnetic Resonance 
Users, 16:25121 (1;BR;In Portuguese) 

NO. 2 FUEL OIL 
See HEATING OILS 
NOBELIUM 
The history of the transfermium elements, 16:24965 (R;SU;in 
Russian) 
NOBELIUM 259 
254Es: a gateway to the heaviest elements, 16:24912 (IA;SU) 
NON-EQUILIBRIUM PLASMA 

The effect of non-equilibrium conditions and filtering on the di- 

mension of the Lorenz attractor, 16:25482 (R;US) 
NON-PROLIFERATION TREATY 
Costs estimates for short-notice on-site inspections of DOE fa- 
cilities, 16:23338 (R;US) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
NDE standards for advanced ceramics, 16:23503 (RA;US) 
NONLINEAR PROBLEMS 

Nonlinear evolution equations and solving algebraic systems: 
the importance of computer algebra, 16:25491 (R;SU) 

The MINPACK-2 test problem collection (preliminary version), 
16:25470 (R;US) 

NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONLUMINOUS MATTER 


Dark matter search by scintillating fiber gamma ray satellite, 


16:24619 (RA;JP) 
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NONRADIOACTIVE WASTES 
Assessment of high-temperature thermal processes to treat 
mixed waste at the Hanford Site, 16:22766 (R;US) 
Nonradiological Liquid-Effluent Monitoring Program: FY 1991 
first-quarter report, 16:22771 (R;US) 


NORWAY 
Norway as an energy nation/energy supplier in Europe: Needs 
for research, development and exposition, 16:23179 (R;NO;In 
Norwegian) 
The Norwegian Petroleum Directorate - 
16:23181 (l;NO;In Norwegian) 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 


NRU CANADA REACTOR 
See NRU REACTOR 


NRU REACTOR 
The conversion of NRU from HEU to LEU fuel, 16:23075 (R;CA) 


NSLS 
Real time global orbit feedback system for NSLS x-ray ring, 
16:24021 (R;US) 


NUCLEAR ACCIDENTS 
See ACCIDENTS 


NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 


NUCLEAR CONTESTATION 
See PUBLIC RELATIONS 


NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 


NUCLEAR DATA COLLECTIONS 

BROND: USSR evaluated neutron data library, 16:24904 (R;XA) 

Evaluated Nuclear Structure Data File (ENSDF), 16:24901 (R;US) 

Evaluated nuclear data file ENDF/B-VI, 16:24976 (R;US) 

Index of data libraries available on magnetic tape from the IAEA 
Nuclear Data Section, 16:25532 (R;XA) 

Index to BROND, ENDF/B-6, JEF-1, JENDL-3, 16:24905 (R;XA) 

Index to the IAEA-NDS-documentation series, 16:25531 (R;XA) 

JEF-1: The Evaluated Nuclear Data Library of the NEA Data 
Bank: Summary of contents, 16:24907 (R;XA) 

JENDL-3: The Japanese evaluated nuclear data library: Sum- 
mary of contents, 16:24906 (R;XA) 

Nuclear data needs for the space exploration initiative, 
16:25058 (R;US) 

Summary record of the Nuclear Energy Agency nuclear data 
committee, 16:25460 (R;FR) 


NUCLEAR DECAY 
See also BETA DECAY 
REAC*S nuclear data libraries, 16:24926 (R;US) 


NUCLEAR DEFORMATION 

Reflection-asymmetric shapes in atomic nuclei, 16:24981 (R:US) 

Shell model calculations at superdeformed shapes, 16:24980 
(R;US) 

NUCLEAR EMULSIONS 

Experimental data model descriptions and collective effects in 
relativistic neon-22 nuclei interaction with nuclei in photoemis- 
sion, 16:25034 (R;SU;In Russian) 

Inelastic interactions of silicon nuclei with emulsion nuclei at 4.5 
A GeV/c momentum, 16:24918 (R;SU;in Russian) 

Main regularities in relativistic projectile fragment transverse 
momenta distributions in nuclear emulsion, 16:24924 
(R;SU;In Russian) 

On transverse momentum distribution of relativistic pions and 
protons depending on the distribution degree of photoemul- 
sion nuclei in collisions with nuclei ?*Ne at momenta 90 
GeV/c, 16:25012 (R;SU;in Russian) 

Set-up for irradiation of nuclear photo-emulsions in magnetic 
field with induction up to 100 T, 16:24254 (R;SU;In Russian) 


NUCLEAR ENERGY 
Cooperation in nuclear data evaluation among the OECD coun- 
tries, 16:23218 (R;US) 
NUCLEAR ENERGY AGENCY 
See NEA 
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NUCLEAR EXPLOSIONS 
Bikini, Enewetak, and Rongelap Marshallese, and United States 
nuclear weapons testing in the Marshall Islands: A bibliogra- 
phy, 16:24355 (R:US) 
Data recovery at prehistoric localities at U19af, Pahute Mesa, 
Nye County, Nevada: Technical report No. 3, 16:24353 (R;US) 
Inhalation hazard assessment at Maralinga and Emu, 16:24405 
(R;AU) 
Introduction: Chapter 1, 16:24406 (RA;AU) 
Recent magnetic debris containment calculations, 16:24357 
(R;US) 
NUCLEAR EXPLOSIVES 
Bikini, Enewetak, and Rongelap Marshallese, and United States 
nuclear weapons testing in the Marshall Islands: A bibliogra- 
phy: Revision 1, 16:24356 (R;US) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 
Air Cleaning Systems 
A short overview of the programs in Sweden, 16:22816 (RA;US) 
Behavior of the polygonal HEPA filter exposed to water droplets 
carried by the oftgas flow, 16:22807 (RA:US) 
High efficiency steel fitters for nuclear air cleaning, 16:22809 
(RA;US) 
Impacts of the filter clogging on the behavior of a ventilation net- 
work in the event of fire, 16:22810 (RA;US) 
Mathematical models for changes in HEPA filter pressure drop 
caused by high air humidity, 16:23144 (RA;US) 
Nuclear air cleaning programs in progress in France, 16:22815 
(RA;US) 
Engineering Personnel 
Westinghouse Hanford Company Engineering Indoctrination 
Program, 16:22822 (R;US) 
Radiation Protection 
OPEC post-irradiation test facility for tokamak breeding blanket 
elements: Preliminary safety report on main operating 
phases, 16:25411 (R;IT;In Italian) 
Radioactive Effluents 
Estimation of the radiation exposure resulting from accidental 
discharges of radionuclides from nuclear facilities into rivers 
considering the time dependency on relevant parameters, 
16:24454 (R;DE;In German) 
Radioactivity Transport 
Alternatives to current procedures used to estimate concentra- 
tions in building wakes, 16:22808 (RA;US) 
Remedial Action 
Long-range plan for technology integration programs, Office of 
Technology Development, 16:22674 (R;US) 
Technology Integration Branch FY 1991 program plan, Office of 
Technology Development, 16:22675 (R;US) 
Risk Assessment 
Childhood leukaemia around Canadian nuclear facilities. Phase 
1: Final report, 16:23220 (R;CA) 
Safety 
Alternatives to current procedures used to estimate concentra- 
tions in building wakes, 16:22808 (RA;US) 
Behavior of the polygonal HEPA filter exposed to water droplets 
carried by the oftgas fiow, 16:22807 (RA;US) 
Continuous air monitor for alpha-emitting aerosol particles, 
16:22813 (RA;US) 
High efficiency steel fitters for nuclear air cleaning, 16:22809 
(RA;US) 
Impacts of the filter clogging on the behavior of a ventilation net- 
work in the event of fire, 16:22810 (RA;US) 
Pool fires in a large scale ventilation system, 16:22812 (RA;US) 
Ventilation Systems 
Pool fires in a large scale ventilation system, 16:22812 (RA;US) 
Waste Management 
Long-range plan for technology integration programs, Office of 
Technology Development, 16:22674 (R;US) 


NUCLEAR POWER PLANTS 
Alarm Systems 


Technology Integration Branch FY 1991 program plan, Office of 
Technology Development, 16:22675 (R;US) 
NUCLEAR FORCES 
On the stability of nuclei, 16:25031 (RA:HU) 


NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 


NUCLEAR FUELS 
See also DISPERSION NUCLEAR FUELS 
SPENT FUELS 

CANDU fuel performance in load-following operation, 16:22971 
(R;CA) 

Definition of 10mw reactor core with U sub(3)Si sub(2) of low en- 
richment for the IEA-R1 reactor, 16:23081 (1;BR:in Portuguese) 

Evaluation and validation of criticality codes for fuel dissolver 
calculations, 16:22824 (R;US) 

Freedom: a transient fission-product release model for radioac- 
tive and stable species, 16:23023 (R;CA) 

Fuel Chemistry Division: progress report for 1987, 16:22620 
(R;1N) 

Incorporation of new tables into the preliminary structure of BDCN 
- nuclear fuel data base, 16:25524 (R:BR:in Portuguese) 

QUEIMAP: a computer routine for punctual analysis of a nuclear 
fuel depletion with accumulation of fission fragments, 
16:23027 (R;BR;In Portuguese) 

Thermohydraulic tests of 3x3-rod bundle maquette, 16:23030 
(R;BR;In Portuguese) 


NUCLEAR INSTRUMENT MODULES 
Digital CAMAC modules: Issue 16, 16:24265 (R;SU;In Russian) 


NUCLEAR MAGNETIC RESONANCE 
Nuclear magnetic resonance imaging, 16:23505 (RA;US) 
Proceedings of the 2. Meeting on Nuclear Magnetic Resonance 
Users, 16:25121 (|;BR;In Portuguese) 


NUCLEAR MATERIALS DIVERSION 
The lesson of Kawanda: The case of the lost Am-Be neutron 
moisture probe, 16:23221 (IA;HU) 
NUCLEAR MATERIALS MANAGEMENT 
Fuzzy methods for system performance, 16:22830 (R;US) 
Selected legal documents pertaining to peaceful uses of nuclear 
energy in the Czech and Slovak Federal Republic, 16:25540 
(l;CS;in Czech) 
NUCLEAR MATTER 
Deconfinement transition and collisions of ultrarelativistic heavy 
ions, 16:24986 (R;FR;In French) 
Nuclear equation of state, 16:24987 (R;FR;In French) 


NUCLEAR MEDICINE 
See also RADIOLOGY 
Absorbed dose calculations to blood and blood vessels for inter- 
nally deposited radionuclides, 16:24513 (R;US) 
High precision in-vivo neutron activation analysis: A new era for 
compartmental analysis in body composition, 16:24517 (R;US) 
NUCLEAR PHYSICS 
Annual Technical Report - Nuclear Engineering Institute/ Dept. 
of Physics (IEN/DEFI) 1988, 16:24899 (1;BR;In Portuguese) 
Gross properties of nuclei and nuclear excitations. Proceedings, 
16:24911 (1;DE) 
[University of Washington Nuclear Physics Laboratory] annual 
report, 1991, 16:24902 (R;US) 
NUCLEAR POWER PLANTS 
Aging 
Aging of concrete structures in nuclear power plants, 16:23015 
(R;US) 
Nuclear Plant Aging Research (NPAR) program plan: Status 
and accomplishments: Revision 2, 16:23020 (R;US) 
Air Cleaning Systems 
Changes in adsorber testing as a result of NRC generic informa- 
tion, 16:23142 (RA;US) 
Alarm Systems 
Issues and approaches for using equipment reliability alert lev- 
els, 16:23155 (R;US) 
Nuclear power plant alarm systems: 
16:23033 (R;US) 


Problems and issues, 
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NUCLEAR POWER PLANTS 
Computerized Control Systems 


Computerized Control Systems 
Intelligent distributed control for nuclear power plants: First an- 
nual technical progress report, September 1989-September 
1990. 16:22987 (R:US) 
Construction 
A support method for schedule revision using Al techniques, 
16:22930 (RA:FI) 
Electric Cables 
An investigation of the effects of thermal aging on the fire dam- 
ageability of electric cables, 16:23152 (R:US) 
Submergence and high temperture steam testing of class 1E 
electrical cables, 16:23156 (R:US) 
Emergency Plans 
Information technology support for emergency management, 
16:23057 (RA:Fl) 
NKAJINF: A project on emergency management, 16:23058 
(RA;Fl) 
Failure Mode Analysis 
External initiating events in probabilistic safety analysis, 
16:23013 (R:BR:in Portuguese) 
Human Factors Engineering 
Identification of human errors of commission using Sneak Anal- 
ysis, 16:23135 (R;US) 
Legislative Text 
Selected legal documents pertaining to peaceful uses of nuclear 
energy in the Czech and Slovak Federal Republic, 16:25540 
(1:;CS;in Czech) 
Man-Machine Systems 
Identification of human errors of commission using Sneak Anal- 
ysis, 16:23135 (R:US) 
Pipelines 
Automatic seismic support design of piping system by an object 
oriented expert system, 16:23021 (RA;F1) 
Pipes 
The high level vibration test program: Final report, 16:23154 
(R:US) 
Pumps 
Potential safety-related pump loss: An assessment of industry 
data: NRC Bulletin 88-04, 16:23157 (R;US) 
Reactor Accidents 
Assessment of improved fission-product transport models in 
VICTORIA against the ORNL HI and VI tests, 16:23063 (R;US) 
Reactor Components 
Feasibility assessment of a risk-based approach to technical 
specifications: Main report: Volume 2, 16:23159 (R;US) 
Issues and approaches for using equipment reliability alert lev- 
els, 16:23155 (R:US) 
Nuclear Plant Aging Research (NPAR) program plan: Status 
and accomplishments: Revision 2, 16:23020 (R;US) 
Reactor Control Systems 
instrumentation and Controls Division: Progress report, July 1, 
1988—June 30, 1990, 16:23214 (R;US) 
Reactor Instrumentation 
Instrumentation and Controls Division: Progress report, July 1, 
1988—June 30, 1990, 16:23214 (R;US) 
Reactor Operation 
Licensee Event Report (LER) compilation, April 1991: Volume 
10, No. 4, 16:22994 (R;US) 
Reactor Satety 
Changes in adsorber testing as a result of NRC generic informa- 
tion, 16:23142 (RA;US) 
Feasibility assessment of a risk-based approach to technical 
specifications: Main report: Volume 2, 16:23159 (R;US) 
Status of safety issues at licensed power plants: Unresolved 
safety issues, 16:23140 (R;US) 
Status of safety issues at licensed power plants: Volume 3, 
Generic safety issues, 16:23141 (R;US) 
Research Programs 
DER 90: main facts, 16:23219 (R;FR;In French) 
Risk Assessment 
Feasibility assessment of a risk-based approach to technical 
specifications: Volume 1, Executive summary, 16:23158 
(R;US) 
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Satety Standards 

Procedural and submittal guidance for the individual plant exam- 
ination of external events (IPEEE) for severe accident 
vulnerabilities: Final report, 16:23138 (R;US) 

Seismic Eftects 

Automatic seismic support design of piping system by an object 
oriented expert system, 16:23021 (RA;Fl) 

Design experience of base-isolation system applied to a com- 
puter center building, 16:23109 (RA:US) 

Design experience on seismically isolated buildings, 16:23110 
(RA;US) 

Shock Absorbers 

Design experience of base-isolation system applied to a com- 
puter center building, 16:23109 (RA:US) 

Design experience on seismically isolated buildings, 16:23110 
(RA;US) 

Soil-Structure Interactions 
Reinforced rubber bearing behaviour modeling; isolated struc- 
ture seismic response, 16:23016 (R;IT;In Italian) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION KINETICS 
Hot nuclei studied with high efficiency neutron detectors, 
16:24927 (R;FR) 
NUCLEAR REACTIONS 
See also FISSION 
HEAVY ION FUSION REACTIONS 
PHOTONUCLEAR REACTIONS 
SPALLATION 
THERMONUCLEAR REACTIONS 
Evaluated nuclear data file ENDF/B-VI, 16:24976 (R;US) 
On the duration of nuclear reactions, 16:25014 (R;SU;In Russian) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 

Algebraic approaches to nuclear structure, 16:24978 (R;US) 

The energy dependence of the T> Gamow-Teller strength in p- 
shell nuclei observed in the (n,p) reaction, 16:24943 (R;US) 

NUCLEAR THEORY 

Research in theoretical nuclear physics: 
16:24983 (R;US) 

Theoretical studies in nuclear physics: Annual progress report, 
1 May 1990-30 April 1991, 16:24982 (R;US) 

NUCLEAR TRANSMUTATION 
See TRANSMUTATION 
NUCLEAR WASTE POLICY ACTS 
Assessment of high-temperature thermal processes to treat 
mixed waste at the Hanford Site, 16:22766 (R;US) 
Federal facility agreement contingency, upgrade, and replace- 
ment plans for the ORNL active low-level radioactive waste 
tank system, 16:22736 (R;:US) 
Nevada Environmental Studies Plan, 16:22734 (R;US) 
NUCLEAR WASTES 

See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 

See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

Detection of nuclear warheads by radiation: A brief review, 
16:23337 (RA;JP) 

Rational risk estimation related to the radiation of atomic bombs, 
16:24571 (IA;HU) 

NUCLEI! 

See also COSMIC NUCLEI! 
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Eftects of electric polarizability of nuclei in low-energy nuclear 
collisions and the action radius of the polarization potential, 
16:25010 (R;SU) 

Hot nuclei studied with high efficiency neutron detectors, 
16:24927 (R;FR) 

NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 
PROTON REACTIONS 
Nucleon-nucleus cross sections, 16:25019 (R;SU;in Russian) 
NUCLEON-ANTINUCLEON INTERACTIONS 

See also PROTON-ANTIPROTON INTERACTIONS 

Nucleon-antinucleon annihilation in chiral soliton model, 
16:24735 (R;XA) 

NUCLEON-NUCLEON INTERACTIONS 

Correlation between observable of four nucleon system in two- 
body model, 16:24991 (1;BR;In Portuguese) 

Nucleon-nucleon measurements at LAMPF, 16:24720 (R;US) 

The energy dependence of the T> Gamow-Teller strength in p- 
shell nuclei observed in the (n,p) reaction, 16:24943 (R;US) 

NUCLEONS 
See also NEUTRONS 
PROTONS 

On the calculation of the nucleon square charge radius in nu- 
clear matter, 16:24785 (R;SU;In Russian) 

Spin observables and electromagnetic excitations of nucleon 
resonances, 16:24974 (R;US) 

The relativistic nucleon field, 16:25017 (R;SU;in Russian) 

NUCLEOSYNTHESIS 

See also THERMONUCLEAR REACTIONS 

Effects of electric polarizability of nuclei in low-energy nuclear 
collisions and the action radius of the polarization potential, 
16:25010 (R;SU) 
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OAK RIDGE GASEOUS DIFFUSION PLANT 

See ORGDP 

OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 

1989 Walker Branch Watershed surveying and mapping includ- 
ing a guide to coordinate transformation procedures, 
16:24436 (R;US) 

Applicable or relevant and appropriate requirements (ARARs) 
for remedial actions at the Oak Ridge Reservation: A com- 
pendium of major environmental laws, 16:22789 (R;US) 

OBRIGHEIM REACTOR 

Data compiled in burnup credit isotopic validation study, 

16:22963 (R;US) 
OCCUPATIONAL EXPOSURE 

Comparison of Ontario Hydro occupational radiation dose per- 
formance to other utilities: Countries utilizing nuclear power, 
16:25080 (I;CA) 

Neutron dosimeters and survey meters in accelerators, reactors 
and other neutron environments, 16:25074 (R;CA) 

Occupational radiation exposures in canada-1983, 16:25070 
(R;CA) 

Personnel protective equipment total-encapsulating suit decon- 
tamination study using shower systems, 16:23784 (R;US) 

OCCUPATIONAL SAFETY 
Neutron dosimeters and survey meters in accelerators, reactors 
and other neutron environments, 16:25074 (R;CA) 

OCEAN THERMAL ENERGY CONVERSION 

Surtace condenser, 16:22889 (RA;US) 
OCEANS 

See SEAS 
ODOCOILEUS 

See DEER 
ODORANTS 

Technical note on the gas odorant, tetrahydrothiophen’s pollu- 
tive properties in the soil, 16:24434 (l;DK;in Danish) 
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OFF-GAS SYSTEMS 
Measurement system for alpha and beta aerosols with wide dy- 
namic range and krypton 85 masking, 16:22814 (RA;US) 
OFFICE BUILDINGS 
Indoor air flow and pollutant removal in a room with task ventila- 
tion, 16:23287 (R:US) 
OFFSHORE SITES 
Offshore scientific and technical publications: 
16:22584 (R;US) 
Oil and Gas Leasing/Production Program: Annual report, FY 
1990, 16:22604 (R;US) 
OGRA 
Properties of a plasma target produced at electron cyclotron 
resonance in nonuniform magnetic field of the OGRA-4 de- 
vice, 16:25347 (R;SU;In Russian) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
Tar sand: Technology status report, 16:22615 (R;US) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
Effects of in-situ oil-shale retorting on water quality near Rock 
Springs, Wyoming, Volume 1: Final report, 16:22618 (R;US) 
Use of optical metrology techniques for evaluation of western oil 
shale mechanical behavior, 16:22617 (R;US) 
OIL SPILL FINGERPRINTING 
See PATTERN RECOGNITION 
OILS 
See also COAL TAR OILS 
Fundamental reaction pathways during coprocessing: Fourth 
quarterly and annual technical progress report and milestone 
schedule and status report, 16:22469 (R;US) 
Fundamental reaction pathways during coprocessing: Seventh 
quarterly status and milestone report, 16:22471 (R;US) 
OLIGONUCLEOTIDES 
Rapid recovery of biological compounds from electrophoretic gel 
slices for subsequent analysis by matrix-assisted laser desorp- 
tion Fourier transform mass spectrometry, 16:23570 (R;US) 
OMEGA FACILITY 
University of Rochester, Laboratory for Laser Energetics annual 
report, 1 October 1989-30 September 1990, 16:25402 (R;US) 
OMEGA-1778 RESONANCES 
See MESONS 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE SYSTEMS 
ON-LINE CONTROL SYSTEMS 
Automated monitoring and measurement system of the LIDIA 
mass spectrometer, 16:24326 (R;SU;In Russian) 
Concepts and problems of NPP automation, 16:23034 (R;SU;in 
Russian) 
Control system of beam second slow extraction and fast extrac- 
tion for the synchrophasotron, 16:24085 (R;SU;in Russian) 
Digital CAMAC modules: Issue 17, 16:24327 (R;SU;In Russian) 
Parametrization of the executive mechanisms control in the 
structure of the experimental plant of the IBR-2 and IBR-30 
reactors, 16:23044 (R;SU;in Russian) 
ON-LINE MEASUREMENT SYSTEMS 
Automated monitoring and measurement system of the LIDIA 
mass spectrometer, 16:24326 (R;SU;In Russian) 
Collective commands in the control system of automatic acquisi- 
tion of physical data, 16:23045 (R;SU;In Russian) 
Data acquisition equipment for radiation control systems, 
16:24238 (R;SU;In Russian) 
Development of instrumentation for the characterization of gasi- 
fication process and by-product streams, 16:22441 (RA;US) 
Device for automatic measurement of dose fiekis, 16:24268 
(R;SU;in Russian) 
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ON-LINE MEASUREMENT SYSTEMS 


Organization of a joint operation of PC and CAMAC equipment 
using KK106 crate controller and MULTI interface, 16:25490 
(R;SU;In Russian) 

The interface for connecting the ICA-70 analyzer to the COM- 
MODORE personal computer, 16:24274 (R;SU;In Russian) 

ON-LINE SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
ON-LINE MEASUREMENT SYSTEMS 

Particle physics database system on ES computer, 16:25533 

(R;SU:In Russian) 
ON-SITE INSPECTION 

Costs estimates for short-notice on-site inspections of DOE fa- 

cilities, 16:23338 (R;US) 
ONCOGENIC TRANSFORMATIONS 
Genetic changes in Mammalian cells transformed by helium 
cells, 16:24578 (R;US) 

OPERATION (REACTOR) 

See REACTOR OPERATION 
OPERATIONAL AMPLIFIERS 

Precise amplifier circuit, 16:23833 (R;SU;In Russian) 
OPERATORS (MATHEMATICAL) 

See MATHEMATICAL OPERATORS 
OPTICAL EQUIPMENT 

Soviet optical processing research, 16:24317 (R;US) 
OPTICAL FIBERS 

On a possibility of visualization of objects located in the field of 
strong ionizing radiation, 16:24310 (R;SU;In Russian) 

Principles of optical fibre communication techniques: Noncoher- 
ent and coherent, 16:24320 (R;XA) 

Pulse propagation in inhomogeneous optical fibers: Progress 
report, September 15, 1990—September 14, 1991, 16:25098 
(R;US) 

Studies of laser-driven flyer acceleration using optical fiber cou- 
pling, 16:25188 (R;US) 

The techniques of optical fibre measurements: An overall de- 
scription, 16:24318 (R;XA) 

OPTICAL MICROSCOPES 

Mesooptical microscope as a tomographical device, 16:24242 
(R;SU) 

Signal-to-noise ratio in the mesooptical fourier-transform micro- 
scope, 16:24244 (R;SU) 

OPTICAL MODELS 
Optical analogs of model atoms in fields, 16:25302 (R;US) 
OPTICAL SPECTROMETERS 

A possibility of measurements of optical resonances of atoms 
with short-lived nuclei by using light induced drift, 16:24281 
(R;SU;in Russian) 

OPTICAL SYSTEMS 
lsoplanatic systems in mesooptics, 16:24243 (R;SU) 
ORBITS 

Analytic closed orbit analysis for RHIC insertion, 16:23918 (R;US) 

Closed orbit correction in the SSC, 16:23990 (R;US) 

First turn around strategy for RHIC, 16:23911 (R;US) 

Nonlinear dynamics of the relativistic standard map, 16:25339 
(R;US) 

ORES 
Precious metals determination in low grade ores by ion exchange 
and plasma emission - DCP, 16:23574 (IA;BR;in Portuguese) 
ORGANIC ACIDS 
See also HUMIC ACIDS 
SULFONIC ACIDS 
Effect of ionizing radiation on the waste package environment: 
Revision 1 (Yucca Mountain Project), 16:22758 (R;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
Catalytic destruction of organics and chlorinated organics with 
TEES Il, 16:24463 (R;US) 
ORGANIC COMPOUNDS 
See also AMINES 
AROMATICS 
CARBOHYDRATES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
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ORGANIC ACIDS 

ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 

ORGANIC SULFUR COMPOUNDS 
PROTEINS 

Catalytic destruction of organics and chlorinated organics with 
TEES Il, 16:24463 (R;US) 

Complex concentrate pretreatment FY 1986 progress report: 
Hanford Tank Safety Project, 16:22740 (R;US) 

Determination of crystal structures by x-ray diffraction: applica- 
tions to a lanthanide complex and a natural organic 
compound, 16:25118 (1;BR;In Portuguese) 

Kinetic energy distributions of ions after surface collisions, 
16:23566 (R;US) 

Measuring electron drift mobility and its lifetime in tetramethyisil- 
icon samples, 16:24209 (R;SU:In Russian) 

The effectiveness of groundwater pumping as a restoration 
technology, 16:24460 (R:US) 

Transportable GC/ion trap mass spectrometry for trace field 
analysis of organic compounds, 16:24330 (R;US) 


ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC CHLORINE COMPOUNDS 
ORGANIC IODINE COMPOUNDS 
Oxidative degradation of trichloroethylene adsorbed on active 
carbons: Use of microwave energy, 16:23312 (R;US) 


ORGANIC IODINE COMPOUNDS 
See also |IODINATED AROMATIC HYDROCARBONS 
THYROXINE 
Analysis of radiopharmaceuticals. 2. Aliphatic carboxylic acids, 
16:23646 (R;SU;In Russian) 


ORGANIC NITROGEN COMPOUNDS 
See also |IMIDES 
PORPHYRINS 
Studies of a nitroxide radical by EPR in monocrystal: interaction 
of protons and electronic relaxation, 16:25114 (I;BR;In Por- 
tuguese) 
ORGANIC PHOSPHORUS COMPOUNDS 
See also MALATHION 
Environmental sampling and analysis in support of NTI-3, 
16:24401 (R;US) 
ORGANIC POLYMERS 
See also COPOLYMERS 
PLASTIC FOAMS 
POLYAMIDES 
POLYETHYLENE GLYCOLS 
RESINS 
THERMOPLASTICS 
Photoinduced electron transfer in ordered polymers: Progress 
report, May 1, 1988—October 31, 1990, 16:23694 (R;US) 


ORGANIC SOLVENTS 
Determination of impurities in high-purity solvents by instrumen- 
tal neutron activation analysis, 16:23640 (R;SU;in Russian) 
ORGANIC SULFUR COMPOUNDS 
See also BEDT-TTF 
SULFONIC ACIDS 
THIOLS 
THIONAPHTHENES 
VHF EPR determination of the chemical forms of organic sulfur 
in coal: [Quarterly] technical report, December 1, 1990—- 
February 28, 1991, 16:22508 (R;US) 
ORGANIC SUPERCONDUCTORS 
See also BEDT-TTF 
de Haas—van Alphen and Fermi surface studies of organic su- 
perconductors (ET)2X, 16:23517 (R;US) 
ORGANS 
See also BLOOD VESSELS 
BRAIN 
LUNGS 
SKIN 
Reevaluation of S-values considering electron transport, 
16:25085 (R;US) 





ORGDP 

Demonstration of Uranium-Atomic Vapor Laser lsotope Separa- 
tion (U-AVLIS) at Oak Ridge, Tennessee: Environmental 
assessment, 16:22769 (R:US) 

ORIENTED NUCLEI 

Bjorken sum rule and deep inelastic scattering on polarized nu- 

clei, 16:24999 (R;SU) 
ORNL 

Instrumentation and Controls Division: Progress report. July 1, 

1988—June 30, 1990, 16:23214 (R:US) 
OSCILLATION MODES 
Electrostatic drift mode in toroidal plasma with minority ener- 
getic particles, 16:25373 (R;JP) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSMIUM 194 
Production of tungsten-188 and osmium-194 in a nuclear reac- 
tor for new clinical generators, 16:24499 (R;US) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OXETANE 
See ETHERS 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BERYLLIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
GADOLINIUM OXIDES 
HAFNIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
MOLYBDENUM OXIDES 
NEPTUNIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
POTASSIUM OXIDES 
RUTHENIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
THALLIUM OXIDES 
THORIUM OXIDES 
THULIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

Reactive characterization as a probe of the nature of catalytic 

sites: Progress report, 16:23654 (R;US) 
OXYGEN 

Evaluation of pure oxygen systems at the Umatilla Hatchery: 
Task 1, Review and evaluation of supplemental O, systems: 
Final report, 16:22874 (R;US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, January 1, 1991—March 31, 1991, 
16:22480 (R;US) 

Isotope eftect studies at high temperatures by the flash or laser 
photolysis-shock tube (FP or LP-ST) technique, 16:23692 
(R;US) 

Modulated molecular beam study of the surface mediated recom- 
bination reaction: O(1.5 eV) + NO — NOz, 16:23684 (R;US) 

[Combustion research program: Flame studies, laser diagnos- 
tics, and chemical kinetics]: Progress report, 16:23776 (R;US) 


PARTIAL DIFFERENTIAL EQUATIONS 


OXYGEN 16 REACTIONS 
Characteristics of cumulative A-hyperons produced in nucleus- 
nuclear collisions. 16:24941 (R:SU:in Russian) 
Study of correlations between light particles in '°O + 19’ Au re- 
action at 94 MeV/u, 16:24957 (R:FR:In French) 
OXYGEN 16 TARGET 
Photoproduction of pions off nucleons and nuclei. 16:25002 
(R:SU) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OZONE LAYER 
On the theory of polar ozone holes, 16:24629 (R;XA) 
1,3-DIHYDROXYBENZENE 
See RESORCINOL 


P 


P INVARIANCE 
Interpretation of experiments on parity nonconservation, 
16:24748 (R:SU) 


. PACIFIC GAS DIABLO CANYON-1 REACTOR 


See DIABLO CANYON-1 REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACKAGING RULES 
Effective sample labeling, 16:24464 (RA;US) 
PALLADIUM 

Probe molecule studies: Active species in alcohol synthesis: 
Quarterly report No. 2, January 1991—March 1991, 16:22492 
(R;US) 

PALLADIUM BASE ALLOYS 

Palladium alloys with americium and curium, 16:23411 (R;SU;in 

Russian) 
PAPER 
Energy and cost impact of materials separation on municipal 
waste combustors, 16:23314 (R;US) 
PARABOLIC REFLECTORS 
Transport with Feynman propagators, 16:25309 (R;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

Activities and operations of Argonne’s Advanced Computing 
Research Facility: February 1990 through April 1991, 
16:25465 (R;US) 

Network based concurrent computing on the PVM system, 
16:25504 (R;US) 

Operating system design of parallel computer for on-line man- 
agement of nuclear pressurised water reactor cores, 
16:25473 (R;FR;In French) 

The 1991 MPCI yearly report: The attack of the killer micros, 
16:25518 (R;US) 

Wakefield calculations on parallel computers, 16:23883 (RA;US) 

PARAMAGNETIC RESONANCE (NUCLEAR) 

See NUCLEAR MAGNETIC RESONANCE 

PARAMETRIC AMPLIFIERS 
Spatial propagation of squeezed light in a degenerate paramet- 
ric amplifier: Revision 1, 16:25310 (R;US) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTIAL DIFFERENTIAL EQUATIONS 
See also KORTEWEG-DE VRIES EQUATION 
MAXWELL EQUATIONS 
NAVIER-STOKES EQUATIONS 

Anew heat equation proof of Morse inequalities, 16:25244 (R;XA) 

Exact solutions for a system of nonlinear plasma fluid equations, 
16:25338 (R;US) 

Fractional calculus: Definition and uses, 16:25484 (R;IT;in Italian) 

Parallelizing the spectral transform method, 16:24370 (R;US) 
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PARTIAL DIFFERENTIAL EQUATIONS 


Three-curves theorems and estimates for solutions of hyper- 


bolic and parabolic differential inequalities. 16:25233 (R:XA) 
Visual artifacts in boundary conditions. 16:25468 (R:US 
PARTICLE BEAMS 
Space charge models and PATH. 16:23948 (RA:US 
PARTICLE BOOSTERS 
Beam Bunching 
Debunching and capture in the LEB for the SSC: Revision 
6:24145 (R:US) 
Longitudinal matching between the LEB and the MEB for the 
SSC: Revision, 16:24146 (R:US) 
Beam Emittance 
Low momentum compaction lattice study for the SSC Low En- 
ergy Booster, 16:23985 (R:US) 
Beam Injection 
First results of proton injection commissioning of the AGS 
Booster synchrotron, 16:24008 (R:US) 
Beam Monitoring 
The AGS Booster Beam Position Monitor system, 16:24007 
(R:US) 
The AGS Booster beam loss monitor system, 16:24005 (R;US) 
Beam Optics 
Dynamic aperture and extraction studies for the SSC High En- 
ergy Booster: Revision, 16:23978 (R:US) 
Control Systems 
Main cycle controls for the AGS Booster synchrotron, 16:24024 
(R;US) 
Design 
Construction and early commissioning results of the AGS 
Booster, 16:24023 (R:US) 
The Medium Energy Booster at the SSC Laboratory, 16:24148 
(R;US) 
Electric Impedance 
Bench measurements of coupling impedance of AGS Booster 
components, 16:24017 (R;US) 
Electronic Equipment 
The design and packaging of the instrumentation electronics for 
the AGS Booster, a generic approach, 16:24004 (R;US) 
Feedback 
Early stages in the development of the global rf feedback for the 
SSC Low Energy Booster, 16:24141 (R;US) 
Frequency Control 
Synchronization of a variable frequency source with a fixed fre- 
quency source using a sliding-mode controller, 16:23983 
(R;US) 
Kicker Magnets 
AGS booster tune meter kickers, 16:24032 (R;US) 
Fast kicker requirements for the SSC’s low and medium energy 
boosters, 16:24160 (R;US) 
Magnetic Fields 
Analysis of magnetic field measurement results for the AGS 
Booster magnets, 16:24011 (R:US) 
Rt Systems 
Early stages in the development of the global rf feedback for the 
SSC Low Energy Booster, 16:24141 (R:US) 
The AGS Booster high frequency rf system, 16:24015 (R;US) 
The AGS Booster low frequency rf system, 16:24010 (R;US) 
Space Charge 
Space charge effects in the SSC Low Energy Booster, 16:24161 
(R;US) 
Superconducting Magnets 
Switchable 10 Hz/1 Hz LEB magnet power supply system, 
16:24144 (R;US) 
Synchronization 
Synchronization of a variable frequency source with a fixed fre- 
quency source using a sliding-mode controller, 16:23983 
(R;US) 
Tuning 
The tune meter systems at the AGS complex, 16:24001 (R;US) 
Vacuum Systems 
Instrumentation and control of the AGS Booster vacuum sys- 
tem, 16:24034 (R;US) 
Processing and evaluation of the AGS Booster ultra-high vac- 
cum system, 16:24035 (R;US) 


642 ERA Vol. 16, No. 9 


PARTICLE IDENTIFICATION 
The relativistic charged particles identification method based on 
the goodness-of-fit criteria wn°, 16:24270 (R;SU:In Russian) 
PARTICLE KINEMATICS 
Stabilities of regular motion in the relativistic standard map, 
16:24667 (R:JP) 
PARTICLE LOSSES 
Correlation of beam loss to residual activation in the AGS, 
16:23921 (R:US) 
PARTICLE MODELS 
See also COMPOSITE MODELS 
EXTENDED PARTICLE MODEL 
JET MODEL 
SIGMA MODEL 
UNIFIED GAUGE MODELS 
Relativistic particle with arbitrary spin in non-Grassmannian ap- 
proach, 16:25255 (R;SU) 
PARTICLE PRODUCTION 
QCD tests at CDF, 16:24688 (R;US) 
PARTICLE RESUSPENSION 
Artificial resuspension studies: Chapter 3, 16:24407 (RA;AU) 
PARTICLE TRACKS 
Comparison of the output data in mesooptical Fourier-transform 
microscope and in traditional optical microscope. Measure- 
ment errors, 16:24241 (R;SU;In Russian) 
Elastic tracking versus neural network tracking for very high 
multiplicity problems, 16:24722 (R;US) 
PARTICLES 
See also DROPLETS 
INTERSTELLAR GRAINS 
PARTICULATES 
Chemical characterization of microparticles by laser ablation in 
an ion trap mass spectrometer, 16:25095 (R;US) 
PARTICULATES 
See also TOTAL SUSPENDED PARTICULATES 
Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1—March 
31, 1991, 16:22921 (R;US) 
Particulate Flow Research Lab quarterly progress report, Jan- 
uary 1, 1991—March 31, 1991, 16:22562 (R;US) 
PARTON MODEL 
QCD tests at CDF, 16:24688 (R;US) 
PATTERN RECOGNITION 
A method for processing the nucleon-nucleus interactions 
recorded in a liquid hydrogen bubble chamber, 16:24266 
(R:SU;In Russian) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PEAT 
Arsenic 
The influence of bedrock belts on the trace elements of mires in 
Haapavesi, central Finland, 16:22519 (RA;Fl) 
Ashes 
Behaviour of peat ash in gasification, 16:22494 (RA;Fl) 
Biotechnology 
The potential of peat as a new substrate source for biotechno- 
logical processes, 16:22498 (RA;Fl) 
Bitumens 
Structure property relationships in peat bitumens, 16:22514 
(RA;Fl) 
Carbon Dioxide 
CO2 release from peat-harvested peatlands and stockpiles, 
16:22558 (RA;Fl) 
Chemical Analysis 
The chemical mapping of the Vaala peatlands, 16:22520 (RA;Fl) 
Chemical Composition 
Characteristics of chemical constituents in peat, 16:22515 (RA;Fl) 
Pyrolysis mass spectrometric mapping of selected peats and 
peatified plant tissues, 16:22512 (RA;Fl) 
Combustion 
Effects of some important cations on the rapid and slow peat 
combustion, 16:22579 (RA;Fl) 
Emissions from small district heating plants and their dispersion, 
16:22541 (RA;Fl) 





Pressurized pulverized peat combustion, 16:22576 (RA;Fl) 
Combustion Properties 
Formation and destruction of NO in pulverized peat combustion 
environment between 730 and 970 deg C, 16:22575 (RA;FIl) 
Coordinated Research Programs 
New peat power generation technology IGCC - Integrated Gasi- 
fication Combined Cycle, 16:22913 (RA;Fl) 
OPTIMITURVE research program, 16:22552 (RA;FI) 
Copper 
The influence of bedrock belts on the trace elements of mires in 
Haapavesi, central Finland, 16:22519 (RA;Fl) 
Dewatering Equipment 
Chemical additives in semi-industrial peat dewatering systems, 
16:22406 (RA;Fl) 
Drying 
Behaviour of peat extractives in drying, 16:22405 (RA;Fl) 
Development of the ECOSUC-drying technique for peat, 
16:22403 (RA;Fl) 
Dusts 
Spontaneous ignition and dust explosion behaviour of peat un- 
der elevated pressures, 16:22578 (RA;Fl) 
Fluidized-Bed Combustion 
Peat combustion in a pressurized fluidized bed, 16:22577 (RA;Fl) 
Fractionation 
The fractionation of peat via aqueous/steam treatments, 
16:22511 (RA;Fl) 
Fuel Pellets 
Binder enhanced pelletized peat: an environmentally improved 
fuel, 16:22517 (RA;Fl) 
Gasification 
Behaviour of peat ash in gasification, 16:22494 (RA;Fl) 
Mire studies for gasification of peat, 16:22495 (RA;Fl) 
New peat power generation technology IGCC - Integrated Gasi- 
fication Combined Cycle, 16:22913 (RA;Fl) 
Harvesting 
COz release from peat-harvested peatlands and stockpiles, 
16:22558 (RA;Fl) 
Ignition 
Spontaneous ignition and dust explosion behaviour of peat un- 
der elevated pressures, 16:22578 (RA;Fl) 
Meetings 
PEAT 90 -versatile peat: Volume 1 Papers, 16:22545 (R;Fl) 
PEAT 90 -versatile peat: Volume 2 Posters, 16:22556 (R;Fl) 
Moisture 
Quantitative analysis of milled fuel peat by near infrared spec- 
troscopy, 16:22513 (RA;FIl) 
Multiple Production 
Multiple products from peat, 16:22554 (RA;Fl) 
Multivariate Analysis 
Near infrared spectroscopy and multivariate image analysis for 
peat, 16:22509 (RA;Fl) 
Nutrients 
Effects of atmospheric deposition on the nutrient status of olig- 
otrophic pine mires, 16:22522 (RA;FIl) 
Organic Compounds 
Pyrolysis mass spectrometric mapping of selected peats and 
peatified plant tissues, 16:22512 (RA;Fl) 
Power Generation 
Electric power generation using peat in an IGCC, 16:22914 
(RA;FIl) 
Processing 
Peat production and processing in the Soviet Union, 16:22553 
(RA;Fl) 
Production 
Development of methods for purifying runoff water from peat 
production areas, 16:22551 (RA;Fl) 
Development potential of fuel peat technology, 16:22547 (RA;Fl) 
Evaluation of carex peat, sphagnum moss peat, and sphagnum 
' top moss as oil sorbents, 16:22603 (RA;Fl) 
Intensitying sod peat production, 16:22548 (RA;Fl) 
Milled peat production control, 16:22557 (RA;Fl) 
OPTIMITURVE research program, 16:22552 (RA;FIl) 
PEAT 90 -versatile peat: Volume 1 Papers, 16:22545 (R;Fl) 
PEAT 90 -versatile peat: Volume 2 Posters, 16:22556 (R;Fl) 


PEOPLES REPUBLIC OF CHINA 


Peat production and processing in the Soviet Union, 16:22553 
(RA;FIl) 
Production planning system for peat production, 16:22549 (RA;Fl) 
The carbon dioxide emissions and peat production, 16:22542 
(RA;Fl) 
The use of infra-red technology in peat production, 16:22555 
(RA;Fl) 
Refining 
Peat leachmound treatment of on-site domestic septic effluent in 
cold region environments, 16:22493 (RA;Fl) 
Reserves 
Analysis of characteristics of peat in China, 16:22523 (RA;Fl) 
Sorptive Properties 
Evaluation of carex peat, sphagnum moss peat, and sphagnum 
top moss as oil sorbents, 16:22603 (RA;FI) 
Spectroscopy 
Quantitative analysis of milled fuel peat by near infrared spec- 
troscopy, 16:22513 (RA;Fl) 
Trade 
International trade with peat and peat products - a challenge to 
international standardization, 16:22582 (RA;Fl) 
Uses 
The conversion of peat to industrial products: current perspec- 
tives, 16:22497 (RA;Fl) 
Water Chemistry 
Diffuse electric double layer and active surface of peat - charac- 
ter, quantification, and relationship to the binding of water, 
16:22521 (RA;Fl) 
Water Removal 
Calculation of peat dewatering capacity for different pretreat- 
ment methods from laboratory experiments, 16:22408 (RA;Fl) 
Experiences from the peat dewatering projects at the Alvkarleby 
laboratory, 16:22409 (RA;Fl) 
Experimental modelling of mechanical peat dewatering, 
16:22407 (RA;FIl) 
Peat dewatering with the shear rotary press, 16:22404 (RA;Fl) 
PEATLANDS 
See WETLANDS 
PECTINS 
Binding of metal ions with pectins, 16:23716 (IA;SU;In Russian) 
PELLET INJECTION 
Evolution of pellet clouds and cloud structures in magnetically 
confined plasmas, 16:25352 (R;DE) 
PELLETS 
See also FUEL PELLETS 
Process development for production of coal/sorbent agglomer- 
ates: Technical report, December 1, 1990—February 28, 1991, 
16:22396 (R;US) 
PELLETS (BREEDING) 
See BREEDING PELLETS 
PELLETS (FUEL) 
See FUEL PELLETS 
PELVIS 
Post-operative observation of ilio-apophyseal transplants on the 
basis of radiography, computed tomography, autoradiography 
and histological assessment, 16:24510 (1;DE;in German) 
PENETRATORS 
Segmented rod penetrators, 16:24340 (R;US) 
PENNING ION SOURCES 
The efficiency of consuming rare isotopes in a pig ion source, 
16:24078 (R;SU) 
PENNSYLVANIA 
Pennsylvania seismic monitoring network and related tectonic 
studies: Final report, 16:24605 (R;US) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTANE 
Solid superacids as coal liquefaction catalysts: Quarterly report, 
ApritJune 1989, 16:22463 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
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PEPTIDE HYDROLASES 


PEPTIDE HYDROLASES 
Analysis of potyvirus proteolytic processing: A basis for pathogen 
derived resistance: Progress report, 16:24514 (R;US) 
PERFORMANCE TESTING 
Guidelines for acquisition, installation, and testing of pertor- 
mance assessment software, 16:22676 (R;US) 


PERMEABILITY (MAGNETIC) 
See MAGNETIC SUSCEPTIBILITY 
PERMEABILITY COEFFICIENT (FLUID MECHANICS) 
See HYDRAULIC CONDUCTIVITY 
PEROVSKITES 
Intermediate temperature electrolyte for SOFC, 16:23257 (R;US) 
PEROXIDES 
Chemical coal cleaning using selective oxidation: Technical 
[quarterly] report, December 1, 1990—February 28, 1991, 
16:22487 (R;US) 
PERSONNEL 
See also CLERICAL PERSONNEL 
MILITARY PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 
An Organizational Cultural Assessment of the Morgantown En- 
ergy Technology Center, 16:24473 (R;US) 
Health Instrument Department report for month of March 1948: 
Rough draft, 16:22792 (R;US) 
Health Instrument Divisions monthly report, August 1948: 
Rough draft, 16:22794 (R;US) 
Health Instrument Divisions monthly report, July 1948: Rough 
draft, 16:22793 (R;US) 
Health Instrument Divisions monthly report, October 1948: 
Rough draft, 16:22795 (R;US) 
Health and safety plan for the preliminary site investigation for 
McMurdo Station, Ross Island, Antarctica, 16:24599 (R;US) 
Organizational Cultural Assessment of the Morgantown Energy 
Technology Center, 16:25450 (R;US) 
Personnel protective equipment total-encapsulating suit decon- 
tamination study using shower systems, 16:23784 (R;US) 
Radiological Sciences Department monthly section reports, May 
1956, 16:22803 (R;US) 
Radiological Sciences Department report for month of June 
1955, 16:22799 (R;US) 
Radiological Sciences Department report for month of Septem- 
ber 1965, 16:23120 (R:US) 
Safety-related, task and site-specific training for accelerator 
crews at Sandia National Laboratories, 16:23894 (R;US) 
PERSONNEL DOSIMETRY 
The radiological safety in the use of nuclear technique -activities 
developed by Centro de Desenvolvimento da Tecnologia Nu- 
clear - CNEN, 16:25068 (R;BR;in Portuguese) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MONITORING 
Development of neutron personnel monitoring system based on 
CR-39 solid state nuclear track detector, 16:24188 (R;IN) 
PESTICIDES 
See also FUNGICIDES 
INSECTICIDES 
Fate of '*C-Trichloroethylene in soil-plant systems, 16:24583 
(R;US) 
PETN 
Shock initiation of pentaerythritol tetranitrate crystals: Optical 
absorption and emission studies, 16:24344 (R;US) 
Shock initiation of pentaerythritol tetranitrate crystals: Steric ef- 
fects due to plastic flow, 16:24343 (R;US) 
PETROLEUM 
Activities of the Oil Implementation Task Force; Contracts for 
field projects and supporting research on enhanced oil recov- 
ery, July-September 1990: Progress review No. 64, quarter 
ending September 30, 1990, 16:22590 (R;US) 
Annual outlook for oil and gas 1991, 16:22601 (R;US) 
Crude oil sampling in SPR caverns: The development of an im- 
proved program via field and laboratory investigations, 
16:22589 (R;US) 
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Determination of dideuterium uptake in coal petroleum resid co- 
processing, 16:22427 (R;US) 

Fundamental reaction pathways during coprocessing: Fourth 
quarterly and annual technical progress report and milestone 
schedule and status report, 16:22469 (R;US) 

Fundamental reaction pathways during coprocessing: Quarterly 
technical progress report No. 8 and milestone status report, 
16:22472 (R:US) 

Fundamental reaction pathways during coprocessing: Seventh 
quarterly status and milestone report, 16:22471 (R;US) 

Fundamental reaction pathways during coprocessing: Sixth 
quarterly technical progress report and milestone schedule 
and status report, 16:22470 (R;US) 

Improvement of CO2 flood performance: Final report, April 1, 
1984—March 1, 1991, 16:22591 (R;US) 

National Institute for Petroleum and Energy Research quarterly 
technical report for January 1—March 31, 1991: Volume 2, En- 
ergy production research, 16:22593 (R;US) 

Oil and Gas Leasing/Production Program: Annual report, FY 
1990, 16:22604 (R:US) 

Opportunities to improve oil productivity in unstructured deltaic 
reservoirs: Technical summary and proceedings of the techni- 
cal symposium, 16:22585 (R;US) 

Petroleum supply annual, 1990: Volume 2 (Contains Glossary), 
16:22599 (R:US) 

Reaction pathways during coprocessing the reaction of Illinois 
No. 6 coal with Lloydminster resid under mild conditions, 
16:22426 (R;US) 

Scale-up of miscible flood processes: Annual report, 16:22592 
(R:US) 

Stable carbon isotope analysis of coprocessing materials: Final 
technical report, 16:22468 (R;US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, July 1—September 30, 1990, 
16:22467 (R;US) 


PETROLEUM COKE 
See PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also NAVAL PETROLEUM RESERVE 
Investigation of high-temperature, igneous-related hydraulic 
fracturing as a reservoir control in the Blackburn and Grant 
Canyor/Bacon Fiat oil fields, Nevada: Progress report, June 
1, 1990—May 31, 1991, 16:22586 (R;US) 
Production based taxation, 16:22596 (R;NO;In Norwegian) 


PETROLEUM GEOLOGY 
Graphic correlation of the wells MA-1, M-8X, M-9X and M-10X 
of the Dan Field (Chalk Group) Danish Central Trough: 
Development of improved method for charting and characteri- 
zation of white chalk reservoir, 16:22587 (1;DK) 


PETROLEUM INDUSTRY 
New industrial heat pump applications to a petroleum BTX unit 
for a petroleum refinery in southeastern Texas: Phase 1 final 
report, 16:23308 (R;US) 
Using HSYS in the analysis of Human-System interactions: Ex- 
amples from the offshore petroleum industry, 16:22595 (R;US) 


PETROLEUM PRODUCTS 
See also DIESEL FUELS 
GASOLINE 
LIQUEFIED PETROLEUM GASES 
Petroleum marketing monthly, June 1991 (Contains glossary), 
16:22600 (R;US) 
Petroleum supply annual, 1990: Volume 2 (Contains Glossary), 
16:22599 (R;US) 
Petroleum supply monthly, June 1991, 16:22598 (R;US) 
PHASE DIAGRAMS 
Calculation of intra-rare earth binary phase diagrams, 16:23690 
(R:US) 
PHASEOLUS 
Soils Newsletter. V. 12, no. 2, 16:24536 (1;XA) 
Soils Newsletter. V. 13, no. 2, 16:24538 (1;XA) 
PHASOTRONS 
See SYNCHROCYCLOTRONS 





PHENOL 
Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 16:22457 (RA;US) 
PHENOLS 
See also NITROPHENOL 
PHENOL 
Environmental sampling and analysis in support of NTI-3, 
16:24401 (R;US) 
Exploration of mechanisms regulating ectomycorrhizal coloniza- 
tion of boron-fertilized pine: Final report, 16:24519 (R;US) 
PHENYLACRYLIC ACID-BETA 
See CINNAMIC ACID 
PHENYLAMINE 
See ANILINE 
PHENYLETHYLENE 
See STYRENE 
PHOSPHATE MINERALS 
The carrying out of a radiometric analysis method applicable to 
Moroccan phosphates. Study of the uranium amounts, of the 
U/Ra equilibrium ratio and of 222-radon emanation rates, 
16:23598 (|;MA;in French) 
PHOSPHORS 
Initial experiments for remote sensing of temperature in shaped 
_charge jets and explosively formed projectiles, 16:23811 
(R;US) 
PHOTOCATHODES 
Observations on field-emission electrons from the Los Alamos 
FEL photoinjector, 16:24103 (R;US) 
PHOTOCHEMISTRY 
Fifteenth DOE solar photochemistry research conference, 
16:23696 (R;US) 
PHOTOCONDUCTORS 
Time-resolved emittance measurements of an excimer-laser- 
driven metal photocathode, 16:24097 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOMAGNETIC EFFECT 
See MAGNETIC SUSCEPTIBILITY 
VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 
Excess noise of secondary emission in the frequency range of 
(10-% - 10-1) Hz, 16:23834 (R:SU;In Russian) 
PHOTON ACTIVATION ANALYSIS 
instrumental methods for Uranium and Thorium determination 
using a microtron, 16:23643 (R;SU;In Russian) 
PHOTON TRANSPORT 
NGPC simulation of gamma quanta transport in medii using the 
Monte Carlo method: Program for personal computer, 
16:25044 (R:SU;In Russian) 
Transport with Feynman propagators, 16:25309 (R;US) 
PHOTON-ELECTRON COLLISIONS 
Calculation of electrons-photons energy exchange through in- 
verse Compton at high energies, 16:24725 (R;FR;In French) 
PHOTON-NUCLEON INTERACTIONS 
Neutral pion photoproduction off nucleons and nuclei near 
threshold, 16:24774 (R;SU) 
Spin observables and electromagnetic excitations of nucleon 
resonances, 16:24974 (R;US) 
PHOTON-PHOTON INTERACTIONS 
Experimental study of the reaction +7->7*2~ with the detector 
CELLO, 16:24687 (R:DE;In German) 
Recent Crystal Ball results on resonance formation in photon- 
photon collisions, 16:24686 (R;DE) 
Twos in two photon physics: A convention for the ++7* width of a 
spin-one particle, 16:24813 (R;US) 
PHOTONS 
See also COSMIC PHOTONS 
Axial anomaly and sum rule for photon spin structure function, 
16:24760 (R;SU) 
On the simulation of gamma quantum Compton scattering, 
16:25043 (R;SU;In Russian) 


PION PLUS-PROTON INTERACTIONS 


Photon structure function and its QCD-analysis by expansion in 

generalized orthogonal polynomials, 16:24764 (R;SU) 
PHOTONUCLEAR REACTIONS 

Neutral pion photoproduction off nucleons and nuclei near 

threshold. 16:24774 (R;SU) 
PHOTOSYNTHETIC BACTERIA 

Antenna organization in green photosynthetic bacteria: 

Progress report. July 1988—June 1990, 16:22882 (R;US) 
PHOTOSYNTHETIC MEMBRANES 

Antenna organization in green photosynthetic bacteria: 

Progress report. July 1988—June 1990, 16:22882 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 

Micro-processor control of networked solar current converters, 

16:22884 (R;CH;in German) 
PHWR TYPE REACTORS 
Water radiolysis at high temperatures and pressures, 16:23698 
(R;IN) 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
Group theory, the new language of modern physics, 16:25229 
(R;XA) 

Pl-1016 RESONANCES 

See MESONS 
PIG ION SOURCES 

See PENNING ION SOURCES 
PIGE ANALYSIS 

See PROTON REACTIONS 
PIGMENT CELLS 

See ANIMAL CELLS 
PINCH EFFECT 

See also REVERSE-FIELD PINCH 

THETA PINCH 

Simulation of multicharged non-equilibrium plasma production in 

a pinch with photopumping, 16:25374 (R;SU;in Russian) 
PINES 
Exploration of mechanisms regulating ectomycorrhizal coloniza- 
tion of boron-fertilized pine: Final report, 16:24519 (R;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PION BEAMS 

PILAC: A pion linac facility for 1-GeV pion physics at LAMPF, 
16:23888 (R;US) 

Using MOTER to design PILAC, 16:23958 (R;US) 

PION MINUS REACTIONS 

Inclusive cross sections of cumulative proton production in 
a~(K~, p-bar)A interactions at 40 GeV/c, 16:24692 (R;SU;in 
Russian) 

Procedure of experimental result processing on measurements 
of cumulative protons cross sections, 16:24691 (R;SU;In Rus- 
sian) 

Production of backward-emitted protons with momenta 0.2-0.5 
GeV/c in laboratory system in x—A interactions at 40 GeV/c 
momentum, 16:24917 (R;SU;In Russian) 

PION MINUS-PROTON INTERACTIONS 

Analyzing power measurements for the (x*,7°) reaction on a 
polarized 'SC target, 16:24944 (R;US) 

Interference correlations and the sizes of hadron jet baryon 
cluster formation in region collisions of relativistic hadrons and 
nuclei, 16:24779 (R;SU;in Russian) 

Investigation of radiation scattering x +p-> 7 +p+v+¥at43 
GeV, 16:24706 (R:SU;in Russian) 

PION PLUS REACTIONS 

Analyzing power measurements for the (x*,7°) reaction on a 

polarized '°C target, 16:24944 (R;US) 
PION PLUS-PROTON INTERACTIONS 

Inclusive characteristics of x*p-, K*p- and pp-interactions at 250 
GeV/c in the model of quark-gluon strings, 16:24769 (R;SU) 

Search for exotic baryon resonances with strangeness at 
P=4.23 GeV/c, 16:24697 (R;SU;in Russian) 
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PION-NUCLEON INTERACTIONS 


PION-NUCLEON INTERACTIONS 
On the field-theoretical formulation of the low-energy pion- 
nucleon scattering problem, 16:24775 (R;SU) 
Pion double charge exchange and hadron dynamics, 16:24809 
(R:US) 


PION-PION INTERACTIONS 
a7-scattering in the quark confinement model. Phase shifts, 
16:24767 (R:SU) 


PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
On the question of the coherent photoproduction of pions in the 
Coulomb field of a nucleus, 16:24783 (R;SU:In Russian) 
Photoproduction of pions off nucleons and nuclei, 16:25002 
(R;SU) 
Pion as relativistic bound state in oscillator potential, 16:24762 
(R:SU) 
Pion form factor (inverse Gounaris-Sakurai problem), 16:24784 
(R:SU;In Russian) 


PIONS MINUS 

Accurate multiplicity scaling in isotopically conjugate reactions, 
16:24757 (R:;SU) 

Characteristics of cumulative A-hyperons produced in nucleus- 
nuclear collisions, 16:24941 (R;SU;in Russian) 

Comparative characteristics of central and noncentral CC inter- 
actions at 4.2 GeV/c per nucleon, 16:24939 (R;SU;in Russian) 

Dependence of ~-meson spectra at fixed angles on the atomic 
weight of projectile in pC, dC,aC and CC interactions at 4.2 
GeV/c per nucleon, 16:24942 (R;SU;In Russian) 

Difference of nonannihilation p-barp interactions at 22.4 GeV/c 
from pp interactions at close energy, 16:24698 (R;SU;In Rus- 
sian) 

Interference correlations and the sizes of hadron jet baryon 
cluster formation in region collisions of relativistic hadrons and 
nuclei, 16:24779 (R;SU;In Russian) 

Longitudinal and transverse dimensions of 7~-meson emission 
region in central '*C + Cu collisions at 3.66 A GeV energy, 
16:24951 (R:SU;In Russian) 

Momentum and angular distributions of 7 ~-mesons produced in 
dC interfactions at 1 GeV/N, 16:24940 (R;SU;In Russian) 

Peculiarities of nonannihilation of proton-antiproton interactions 
at 22.4 GeV/c, 16:24707 (R;SU;In Russian) 

The method of statistical separation of x- and K~mesons by 
the procedure of a background subtraction in the maximum- 
likelihood function during the partial-wave analysis of the 
K~ 2 2* system, 16:24777 (R;SU;in Russian) 


PIONS NEUTRAL 

Measurement of internal conversion coefficient of gamma quan- 
tum into positronium atom Az, and of the decay probability for 
n°-> y+Az~ decay, 16:24708 (R;SU;Iin Russian) 

Measurement of the branching ratio for the 7°-meson decay 
into a photon and a positronium atom, 16:24704 (R;SU) 

Neutral pion photoproduction off nucleons and nuclei near 
threshold, 16:24774 (R;SU) 


PIONS PLUS 

Accurate multiplicity scaling in isotopically conjugate reactions, 
16:24757 (R;SU) 

Difference of nonannihilation p-barp interactions at 22.4 GeV/c 
from pp interactions at close energy, 16:24698 (R;SU;In Rus- 
sian) 

Interference correlations and the sizes of hadron jet baryon 
cluster formation in region collisions of relativistic hadrons and 
nuclei, 16:24779 (R;SU;in Russian) 

Peculiarities of nonannihilation of proton-antiproton interactions 
at 22.4 GeV/c, 16:24707 (R;SU;In Russian) 

The method of statistical separation of 7 and K~mesons by 
the procedure of a background subtraction in the maximum- 
likelihood function during the partial-wave analysis of the 
K~2~ x* system, 16:24777 (R;SU;in Russian) 

PIPELINES 

Automatic seismic support design of piping system by an object 

oriented expert system, 16:23021 (RA;F1) 
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Power City Partners, L.P. natural gas import project (FE Docket 

No. 90-33-NG): Environmental assessment, 16:22928 (R;US) 
PIPES 

Investigation of strength and service life of plastic district heating 
pipes: Status report for phase 1, 16:23551 (1:DK:In Danish) 

Modelling the bending/bowing of composite beams such as nu- 
clear fuel: The BOW code, 16:23022 (R:CA) 

The high level vibration test program: Final report, 16:23154 
(R;US) 

PISTONS 

Engine pressure recovering from minimum load vibration sig- 

nals, 16:23332 (R;IT) 
PITCHES 

Advanced concept for the production of co-products, 16:22458 

(RA;US) 
PLANT GROWTH 

lonizing radiation induction of plant cell resistance to anthranilic 
acid, 16:24575 (R;SU:in Russian) 

TREE: A model of the effects of acid precipitation and air pollu- 
tants on the growth of trees: Final report, 16:24597 (R;US) 

PLANTS 

See also TREES 

Health Instrument Department report for month of March 1948: 
Rough draft, 16:22792 (R;US) 

Health Instrument Divisions monthly report, August 1948: 
Rough draft, 16:22794 (R;US) 

Health Instrument Divisions monthly report, July 1948: Rough 
draft, 16:22793 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
EQUILIBRIUM PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 

Exact solutions for a system of nonlinear plasma fluid equations, 
16:25338 (R;US) 

Future explosive pulse-power technology for high-energy 
plasma physics experiments, 16:25429 (R;US) 

Generalized gyroviscous force and its effect on the momentum 
balance equation, 16:25393 (R;US) 

lon cyclotron modes in a low density plasma cavity. Part |: The- 
ory, 16:25369 (R;CH) 

lon cyclotron modes in a low density plasma cavity. Part Il: Ex- 
periment, 16:25370 (R;CH) 

Plasma properties: Annual report, January 1, 1990 — December 
31, 1990, 16:25329 (R;US) 

Plasma turbulence calculations on supercomputers, 16:25321 
(R;US) 

Sixth meeting of the IFCR Subcommittee on Atomic and Molec- 
ular Data for Fusion, IAEA Headquarters, Vienna 27-28 
September 1990: Summary report, 16:24651 (R;XA) 

To the theory of convective skin phenomena in a plasma, 
16:25348 (R;SU;In Russian) 

Velocity spectra of emission and absorption in electron- 
cyclotron radiation, 16:25320 (R;FR) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA DENSITY 

Edge electrostatic fluctuations and transport in the MST re- 

versed field pinch, 16:25325 (R;US) 
PLASMA DIAGNOSTICS 

Determination of plasma density and ion temperature using hy- 
drogen radiation spectral measurements in a gas-dynamic 
trap, 16:25360 (R;SU;In Russian) 

PLASMA HEATING 
See also ADIABATIC COMPRESSION HEATING 
BEAM INJECTION HEATING 
Ignition in the next step tokamak, 16:25344 (R;FR) 





PLUTONIUM 


Quantitative Chemical Analysis 


PLASMA INSTABILITY 
lon disturbance development, double layers and stochastic ef- 
fects, 16:25361 (R;SU;In Russian) 
PLASMA JETS 
Suppression of the Kelvin-Helmholtz instability by plasma jet 
electric field reversal, 16:25358 (R;SU;In Russian) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 
Ignition in the next step tokamak, 16:25344 (R;FR) 
PLASMA RADIAL PROFILES 
The role of integer-mode rational surface on peaked profile for- 
mation in toroidal rotation velocity and ion temperature, 
16:25365 (R;JP) 
PLASMA SCRAPE-OFF LAYER 
A portable and independent edge fluctuation diagnostic: Techni- 
cal progress report, May 14, 1990—May 14, 1991, 16:25331 
(R;US) 
ICRF edge modeling: Final performance report, 16:25330 (R;US) 
PLASMA SHEATH 
The dynamic response of on inhomogeneous plasma diode to 
an applied electric field, 16:25387 (R;SE) 
PLASMA SIMULATION 
Plasma injection and atomic physics models for use in particle 
simulation codes, 16:25390 (R;US) 
Progress in the development of a numerical tokamak, 16:25368 
(R;US) 
PLASMA SWITCHES 
Low-jitter, high-voltage, infrared, laser-triggered, vacuum switch, 
16:23841 (R;US) 
Plasma flow switch experiments on the Pegasus facility, 
16:22853 (R;US) 
Procyon experiments utilizing foil-fuse opening switches, 
16:23840 (R;US) 
Study of a plasma switch in case of high duration of current 
passing, 16:24120 (R;SU;In Russian) 
PLASMA WAVES 
Detection of coherent structures in the edge of the TEXT toka- 
mak plasma, 16:25392 (R;US) 
Ergodic divertor effect on ICRF wave coupling, 16:25398 (R;FR) 
Point vortex description of drift wave vortices: Dynamics and 
transport: Revised, 16:24674 (R;US) 
Stability of drift-wave modons in the presence of temperature 
gradients: Revised, 16:25334 (R;US) 
PLASTIC FOAMS 
Comparisons between fast shock tube calculations and tests, 
16:23777 (R;US) 
PLASTIC PROPERTIES 
See PLASTICITY 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Design and test of a high resolution plastic scintillating fiber detec- 
tor with intensified CCD readout, 16:24189 (R;FR;In French) 
Development of scintillation and luminescent detectors at 
BARC, 16:23518 (R;IN) 
Method for measuring scintillation spectra without recourse to 
pulse height analysis, 16:24294 (RA;JP) 
PLASTICITY 
Reliable modeling of complex behavior, 16:23545 (R;US) 
PLASTICS 
See also POLYSTYRENE 
TEFLON 
THERMOPLASTICS 
A chemical approach to recycling mixed plastics from shredder 
fluff, 16:23301 (R;US) 
Energy and cost impact of materials separation on municipal 
_ waste combustors, 16:23314 (R;US) 
PLATES 
Alkaline dissolution of UAI sub(x) for sup(99)Mo obtention, 
16:22837 (|;BR;In Portuguese) 
Hypervelocity plate acceleration, 16:23813 (R;US) 
Launch capabilities to over 10 km/s, 16:23418 (R;US) 
Sandia’s new hypervelocity launcher—HVL, 16:23815 (R;US) 


PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Account of cascade formation depth during sputtering, 16:25185 
(R;SU;In Russian) 
Photobiotechnology: Algal hydrogen production and photocon- 
ductivity of metalized chloroplasts, 16:22855 (R;US) 
Platinum solubility in phosphate laser glass, 16:23854 (R;US) 
Solid superacids as coal liquefaction catalysts: Quarterly report, 
June—September 1989, 16:22464 (R;US) 
Thermodynamic and kinetic aspects of surface acidity: Progress 
report, 16:23446 (R;US) 
PLATINUM ALLOYS 
Antiferromagnetic fluctuations and heavy electron superconduc- 
tivity, 16:25219 (IA;SU) 
Some high voltage de breakdown properties of thick film circuits 
on alumina, 16:23843 (R;US) 
PLATINUM COMPOUNDS 
Doping and pressure study of UsSb,Pts, 16:23401 (R;US) 
Possible heavy fermion behavior and field-induced transitions in 
new rare earth platinum gallium compounds, 16:23543 (R;US) 
PLATINUM ISOTOPES 
Transient field measurements of g-factors in 194-196-198 Py; 9/2, +) 
systematics in transitional W, Os, Pt nuclei, 16:24949 (R;AU) 
PLATINUM METALS 
See also PALLADIUM 
PLATINUM 
RHODIUM 
Precious metals determination in low grade ores by ion exchange 
and plasma emission - DCP, 16:23574 (IA;BR;in Portuguese) 
PLUTONIC ROCKS 
See also GRANITES 
Petrology, geochemistry of major elements, traces, rare earths 
and isotopes (Sr, O, H, S) on Meruoca and Mocambo 
batholith, Ceara State, Northeast of Brazil, 16:23577 (|;BR;In 
Portuguese) 
PLUTONIUM 
Absorption Spectra 
Spectrophotometric investigation of the Pu(IV) nitrate complex 
sorbed by ion exchange resins, 16:22638 (R;US) 
Aerosol Monitoring 
Response of the Eberline Alpha 6 to low level releases of pluto- 
nium: Laboratory tests and workplace experience, 16:22806 
(R;US) 
Air Pollution Monitoring 
Assessment of monitoring procedures for airborne plutonium 
particles in the workplace, 16:24396 (RA;US) 
Air Transport 
Flutter consideration of a crash-test aircraft: A review article on 
aircraft flutter, 16:23794 (R;US) 
Crystal Structure 
Electron hybridization effects and the crystal structure of pluto- 
nium: Final technical report, July 1, 1984—September 30, 
1988, 16:23363 (R;US) 
Hybridization 
Electron hybridization effects and the crystal structure of piuto- 
nium: Final technical report, July 1, 1984—September 30, 
1988, 16:23363 (R;US) 
Isotope Ratio 
The use of standard reference materials in analytical chemistry 
of uranium and plutonium, 16:23605 (IA;SU) 
Nondestructive Analysis 
Plutonium mass non-destructive assay. Use of information ob- 
tained using the S.C.R.D. device, 16:22823 (R;FR;In French) 
Quantitative Chemical Analysis 
Controlled-potential coulometric determination of uranium and 
plutonium out of one sample, 16:23627 (IA;SU) 
Coulometric determination of uranium and plutonium content in 
mixed fuel dissolved in nitric acid solutions, 16:23626 (IA;SU) 
Determination of actinides admixtures in uranium and pluto- 
nium, 16:23613 (IA;SU) 
Determination of plutonium in high-activity solutions, 16:23614 
(IA;SU) 
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PLUTONIUM 
Quantitative Chemical Analysis 


Photoluminescence of crystallophosphors for the determination 
of uranium, neptunium, plutonium and americium, 16:23606 
(IA;SU) 

The use of standard reference materials in analytical chemistry 
of uranium and plutonium, 16:23605 (IA;SU) 

Use of neutron well coincidence counter for the estimation of 
plutonium in solid waste packets, 16:23563 (R;IN) 

Radioactive Wastes 

Use of neutron well coincidence counter for the estimation of 

plutonium in solid waste packets, 16:23563 (R;IN) 
Radiometric Analysis 

Determination of thorium, uranium, plutonium and americium in 
environmental objects, man’s body and biological materials, 
16:23624 (IA;SU) 

Express detection of plutonium in environmental objects, 
16:23623 (IA;SU) 

Radionuclide Migration 

Comparison of statistical methods for estimating plutonium in- 

ventories in soil, 16:24439 (RA;US) 
Recovery 

Treatment of solid waste highly contaminated by alpha emitters. 
Recent developments of leaching process with continuous 
electrolyte regeneration, 16:22666 (R;FR) 

Removal 
Molten salt extraction salt cleanup, 16:22640 (R;US) 
Solvent Extraction 

Hold-up versus time simulation of U, Pu, and fission products in 

mixer-settler contactors, 16:22630 (R;IT;In Italian) 
X-Ray Fluorescence Analysis 

In-line and non-destructive determination of Th, U and Pu in 

process steams, air filters, and mox-pellets, 16:23619 (IA;SU) 
PLUTONIUM 238 

Identification of colloids in nuclear waste glass reactions, 
16:22659 (R;US) 

Low temperature nuclear orientation of 2°8Np in the Gd matrix, 
16:24967 (R:SU) 

Plutonium gastrointestinal absorption by adults baboons, 
16:24554 (R;FR;In French) 

PLUTONIUM 239 

Ambient concentrations of radionuclides in air at Maralinga and 
Emu: Chapter 2, 16:24363 (RA:AU) 

Artificial resuspension studies: Chapter 3, 16:24407 (RA;AU) 

Basic research for assessment of geologic nuclear waste repos- 
itories: What solubility and speciation studies of transuranium 
elements can tell us, 16:22726 (R;US) 

Characterisation of contaminaiton in Maralinga and Emu soils: 
Chapter 4, 16:24408 (RA;AU) 

Electrodeposition and evaporation technique applied for 
sup(239)Pu sources preparation. Determination by alpha 
spectrometry, 16:23771 (R;BR;In Portuguese) 

Electrodeposition of actinide traces from aqueous alkaline solu- 
tions and tributilphosphate, 16:23770 (IA;SU) 

Identification of colloids in nuclear waste glass reactions, 
16:22659 (R;US) 

Plutonium gastrointestinal absorption by adults baboons, 
16:24554 (R;FR;In French) 

Rapid monitoring for transuranic contaminants during buried 
waste retrieval, 16:22686 (R;US) 

Status of deiayed neutron data - 1990, 16:25060 (R;FR) 

PLUTONIUM 240 

A new thermal cut-off of Hammer-Technion, 16:23009 (I;BR;In 

Portuguese) 
PLUTONIUM ALLOYS 

Advances in the preparation of actinide intermetallic com- 
pounds, 16:23724 (IA;SU) 

Interaction between four-valence actinides double chlorides and 
metallic aluminium, 16:23746 (IA;SU) 

PLUTONIUM CHLORIDES 

The formation of mixed condensed clusters of the MzCl, type by 

actinides and lanthanides, 16:23721 (IA;SU) 
PLUTONIUM COMPLEXES 

New results of the study of physico-chemical properties of some 

slightly soluble compounds of actinoids, 16:23754 (IA;SU) 
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Spectrophotometric investigation of the Pu(IV) nitrate complex 
sorbed by ion exchange resins, 16:22638 (R;US) 
PLUTONIUM COMPOUNDS 
See also PLUTONIUM CHLORIDES 
PLUTONIUM FLUORIDES 
PLUTONIUM HYDROXIDES 
PLUTONIUM NITRATES 
PLUTONYL COMPOUNDS 
Determination of uranium and plutonium by direct and stripping 
voltammetry in alkaly media and in acetic solutions in the 
presence of cupferrone, 16:23629 (IA;SU) 
Thermal decomposition of neptunium (4) and plutonium (3,4) 
oxalates, 16:23755 (IA;SU) 
PLUTONIUM DIOXIDE 
Safety problems relating to plutonium recycling in light water re- 
actors, 16:22939 (R;FR) 
PLUTONIUM FLUORIDES 
The homogeneous gas phase reduction of plutonium hexafluo- 
ride by methane, 16:23757 (IA;SU) 
PLUTONIUM HYDROXIDES 
New results of the study of physico-chemical properties of some 
slightly soluble compounds of actinoids, 16:23754 (IA;SU) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
Investigation of delayed fission phenomenon of excited actinide 
nuclei by means of shadow method, 16:24992 (IA;SU;In Rus- 
sian 
X-ray seit for M-, L-series of actinides, 16:23722 (IA;SU) 
PLUTONIUM NITRATES 
Determination of plutonium mass by passive neutron assay in 
input and output samples of MOX pilot conversion plant, 
16:22826 (R;IT) 
PLUTONYL COMPOUNDS 
Some compounds of penta-, hexavalent actinides with anions of 
XO, type, where X=S, Cr, Se, Mo, W, 16:23732 (IA;SU) 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT CHARGE 
Relative velocity, momentum and energy of point particles in 
spaces with general linear transport, 16:25273 (R;SU) 
Relativistic charge field, 16:24890 (R;SU:In Russian) 
POINT MUTATIONS 
See GENE MUTATIONS 
POISEUILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARIMETERS 
Q-meter with digital register, 16:24329 (R;SU;In Russian) 
POLARIZATION-ASYMMETRY RATIO 
Coincidence: Fortran code for calculation of (e, e’x) differential 
cross-sections, nuclear structure functions and polarization 
asymmetry in self-consistent random phase approximation 
with Skyrme interaction, 16:24933 (R;IT) 
POLARIZED NUCLEI 
See ORIENTED NUCLEI 
POLLUTANTS 
Indoor air flow and pollutant removal in a room with task ventila- 
tion, 16:23287 (R;US) 
Modeling molecular processes in the environment, 16:24440 
(R;US) 
Supercomputer simulation of clay-chemical-water interactions: 
[Phase 2, Final report], 16:24411 (R;US) 
The National Energy Strategy Environmental Analysis Model 
design and results, 16:24361 (R;US) 
The effects of groundwater chemistry on co-metabolism of chlo- 
rinated solvents by methanotrophic bacteria, 16:24493 (R;US) 
POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLLUTION LAWS 
See also CLEAN AIR ACT 
SUPERFUND 





Applicable or relevant and appropriate requirements (ARARs) 
for remedial actions at the Oak Ridge Reservation: A com- 
pendium of major environmental laws, 16:22789 (R;US) 

POLLUTION SOURCES 
The National Energy Strategy Environmental Analysis Model 
design and results, 16:24361 (R;US) 
POLY(ISOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYAMIDES 
Evaluation of extractants and chelating resins in polishing 
actinide-contaminated waste streams, 16:23645 (R;US) 
POLYATOMIC MOLECULES 
Molecular beam studies of reaction dynamics, 16:23686 (R;US) 
POLYCARBONATES 
SESAME equation of state number 7740: 
16:23542 (R;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Semirigid systems of crown-ligands-extractants and adsorbents, 
16:23718 (IA;SU;In Russian) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 

Deformation mechanisms of a porous structure of the 
poly(ethylene terephthalate) nuclear track membrane, 
16:23539 (R;SU) 

Influence of temperature on radiation-induced graft polymeriza- 
tion of styrene onto poly(ethylene terephthalate) nuclear 
membranes and films, 16:23705 (R;SU) 

The destruction of polyethylene terephthalate under irradiation 
by high energy ions: yield and concentration of carboxy! 
groups in tracks, 16:23704 (R;SU;In Russian) 

POLYMERS 

See also ORGANIC POLYMERS 

Coalification by clay-catalyzed oligomerization of plant: Progress 
report, January 1, 1991—March 30, 1991, 16:22505 (R;US) 

Investigation of anisotropic structures by small angle neutron 
scattering with the help of the sample turn, 16:25162 (R;SU;in 
Russian) 

Magnetic resonance and optical spectroscopic studies of 
carotenoids: Progress report, Decemer 1, 1988—-November 
30, 1991, 16:23693 (R;US) 

Measurements of photo-induced changes in conjugated poly- 
mers, 16:23559 (R;US) 

Modification of polymer films by the nuclear track method, 
16:23540 (R;SU) 

Polymers at surfaces: Progress report, March 15, 1990—March 
14, 1991, 16:23529 (R;US) 

Precursors to Si-N-C-O ceramics: A reinvestigation of the poly- 
methylvinyisilylethylenediamine systems: Progress report, 
January 1990—December 1990, 16:23530 (R;US) 

The eftect of alkaline agents on retention of EOR chemicals, 
16:22594 (R;US) 

POLYOXYMETHYLENES 

Radiation initiated polymerization of trioxane and stabilization of 

polyoxymethyiene, 16:23697 (R;IN) 
POLYSTYRENE 
Comparisons between fast shock tube calculations and tests, 
16:23777 (R;US) 

POLYSULFIDES 

See SULFIDES 
POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POMERANCHUK PARTICLES 

Spin-flip effects in the pomeron exchange, 16:24766 (R;SU) 
POMERONS 

See POMERANCHUK PARTICLES 


Polycarbonate, 


POSTULATED PARTICLES 


POPULATION DYNAMICS 
Chaos and microbial systems: Technical progress report, 15 
April 1990-15 January 1991, 16:24516 (R:US; 
POPULATION INVERSION 
Field-induced narrowing of auto-ionization atomic states as a 
way of creating inverse population, 16:24649 (R:XA) 
POPULATION RELOCATION 
Reentry, recovery, and restoration following a chemical 
weapons stockpile disposal program accident: Offpost plan- 
ning and preparedness aspects. 16:24472 (R;US) 
PORE STRUCTURE 
See POROSITY 
PORK 
See MEAT 
POROSITY 
Dual porosity models for solute transport at Yucca Mountain, 
16:22749 (R;US) 
POROUS MATERIALS 
A mathematical model for two-phase water, air, and heat flow 
around a linear heat source emplaced in a permeable 
medium (Yucca Mountain Project), 16:22727 (R;US) 
Constitutive equations for polycrystalline void-containing materi- 
als and initiation of shear fracture, 16:23428 (R;:CS) 
Dual porosity models for solute transport at Yucca Mountain, 
16:22749 (R;US) 
Model validation at the Las Cruces Trench Site, 16:24457 (R;US) 
PORPHYRINS 
See also HEMOGLOBIN 
[Selective sorptive effects with applications to paraffins and 
petroporphyrin separations]: [Final technical report, 1985— 
1989], 16:22616 (R;US) 
PORTLAND CEMENT 
Cloride ion diffusion in low water-to-solid cement pastes, 
16:23553 (R;US) 
POSITION SENSITIVE DETECTORS 
A detector for the MSP-144 magnetic spectrometer, 16:24284 
(R;SU;In Russian) 
Coordinate-sensitive detector of UCN for a neutron microscope, 
16:24202 (R;SU;In Russian) 
Design image detector based on a CCD-matrix, 16:24279 
(R;SU;In Russian) 
Development and application of JINR position sensitive detec- 
tors for biology and medicine, 16:24239 (R;SU;In Russian) 
Measurements of possible type inversion in silicon junction de- 
tectors by fast neutron irradiation, 16:24039 (R;US) 
SSC project and detector R and D, 16:24177 (RA:JP) 
POSITIVE IONS 
See CATIONS 
POSITRON BEAMS 
Channeling crystals for positron production, 16:23973 (R;US) 
POSITRON CHANNELING 
Complex programs for calculations of radiation spectra during 
charged particle plane channeling, 16:25142 (IA;SU;In Rus- 
sian) 
POSITRON SOURCES 
SLC positron source pulsed flux concentrator, 16:24127 (R;US) 
SLC positron source: Simulation and performance, 16:24130 
(R;US) 
POSITRONIUM 
Measurement of internal conversion coefficient of gamma quan- 
tum into positronium atom A>, and of the decay probability for 
7°-> ++Az_ decay, 16:24708 (R;SU;In Russian) 
Measurement of the branching ratio for the x°-meson decay 
into a photon and a positronium atom, 16:24704 (R;SU) 
Positronium atom coherent photoproduction in crystal, 16:24653 
(IA;SU;In Russian) 
POSTULATED PARTICLES 
See also GLUONS 
HIGGS BOSONS 
POMERANCHUK PARTICLES 
QUARKS 
SPARTICLES 
TOP PARTICLES 
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POSTULATED PARTICLES 


Experimental exclusion of neutral resonances in Bhabha scat- 


tering at MeV energies. 16:24690 (R:DE) 

Limits for two-photon and ete~ decay widths of positron- 
electron scattering resonances for \/s=1.78 to 1.92 MeV, 
16:24689 (R;DE) 

Relativistic model of anyon, 16:24741 (R:SU) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

Fischer-Tropsch synthesis over iror/silica catalysts, 16:22417 

(RA:US) 
POTASSIUM 40 

Determination of sup(134)Cs. sup(137)Cs and sup(40)K in dried 
milk samples for intercomparison of IAEA 1989, 16:23592 
(I;BR:In Portuguese) 

POTASSIUM COMPOUNDS 

See also POTASSIUM OXIDES 

Studies of coupled chemical and catalytic coal conversion meth- 
ods: Fourteenth quarterly report and milestone status report, 
January 1991—March 1991, 16:22466 (R:US) 

POTASSIUM OXIDES 
Synthesis and superconductivity in Ba; _,KxKxBiO3, 16:23438 
(R;US) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POTENTIAL SCATTERING 

Effects of electric polarizability of nuclei in low-energy nuclear 
collisions and the action radius of the polarization potential, 
16:25010 (R;SU) 

Numerical solution to the scattering problem with complex po- 
tential, 16:25299 (R;SU;In Russian) 

POULTRY 
See FOWL 
POWDERS 

Structural distortion in RPtpSn2 compounds (R = rare earth), 

16:23402 (R;US) 
POWER DEMAND 

Software for production scheduling in hydro systems, 16:22872 
(R;NO) 

POWER DISTRIBUTION 

Operating system design of parallel computer for on-line man- 
agement of nuclear pressurised water reactor cores, 
16:25473 (R;FR;in French) 

POWER DISTRIBUTION SYSTEMS 
DER 90: main facts, 16:23219 (R;FR;in French) 
POWER GENERATION 

See also COGENERATION 

An EPRI [Electric Power Research Institute] perspective, 
16:22929 (RA;US) 

Manual of Nucost 1.0 - code for calculation of nuclear power 
generation costs, 16:25472 (R;BR;In Portuguese) 

Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities: Annual report, 1989, 16:22876 (R;US) 

Nonutility generation supply model: Final documentation, 
16:23306 (R;US) 

Rock Island Dam smolt monitoring: Final reports for 1988, 
1989, and 1990, 16:22878 (R;US) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also ANGRA-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CHERNOBYLSK-4 REACTOR 
CRYSTAL RIVER-3 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
EBR-2 REACTOR 
KUOSHENG-1 REACTOR 
KUOSHENG-2 REACTOR 
OBRIGHEIM REACTOR 
ROVNO-2 REACTOR 
THERMIONIC REACTORS 
THREE MILE ISLAND-2 REACTOR 
DER 90: main facts, 16:23219 (R;FR;in French) 
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Sensitivity study of a fast breeder reactor dynamic behaviour us- 
ing point kinetics method. 16:22980 (R:IN) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Common mode noise on the main Tevatron bus and associated 
beam emittance growth, 16:24050 (R:US) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
Applications in power systems developed in the artificial intelli- 
gence (Al) field, 16:23167 (R:SE:In Swedish) 
POWER TRANSMISSION 
State of the art investigation in the field of high power electron- 
ics, 16:23851 (R:SE:In Swedish) 
POWER TRANSMISSION LINES 
Ac electrostatic field study: Final report, [January 3, 1989—May 
10, 1990], 16:23168 (R;US) 
Wind action on overhead power cables: ENEL (Italy) research, 
16:23171 (R:IT:In Italian) 
“SMILE”: A Self Magnetically Insulated Transmission LinE adder 
for the 8-stage RADLAC II accelerator, 16:24121 (R;US) 
POWER TRANSMISSION TOWERS 
Ac electrostatic field study: Final report, [January 3, 1989—May 
10, 1990], 16:23168 (R:US) 
PRASEODYMIUM 
Obtainment of praseodymium from rare earths mixture chloride, 
16:23597 (1;BR;In Portuguese) 
PRASEODYMIUM BORIDES 
Fundamental magnetic studies of iron-rare-earth-metalloid al- 
loys: Progress report, 16:23369 (R;US) 
PRASEODYMIUM COMPLEXES 
Introduction to crystal structure determination methods using x- 
ray diffraction: application to some rare earth complexes, 
16:25112 (I;BR;In Portuguese) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREFABRICATED BUILDINGS 
Manufactured homes thermal analysis and cost effectiveness 
report, 16:23278 (R;US) 
Ventilation and moisture in new energy-efficient manufactured 
homes, 16:23294 (R;US) 
PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESSURE TUBES 
The role of strain localization in the fracture of irradiated pres- 
sure tube material, 16:23012 (R;CA) 
PRESSURE VESSELS 
Crack initiation under generalized plane strain conditions, 
16:22943 (R:US) 

Fracture methodology and analysis (For the Heavy Section 
Steel Technology (HSST) Program), 16:22957 (RA;US) 
PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 

TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
SMABRE - a dynamical model of the primary circuit for the code 
KARATE, 16:23131 (R;HU;In Hungarian) 
PROCESS CONTROL 
Simultaneous determination of nitric acid and uranium concen- 
trations in aqueous solution from measurements of electrical 
conductivity, density, and temperature: Consolidated Fuel 
Reprocessing Program, 16:22629 (R;US) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 





PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTION REACTORS 
See also SPECIAL PRODUCTION REACTORS 
[P Department daily reports October 5, 1944 through December 
31, 1948]: Part 4, 16:23095 (R;US) 
[P Department daily reports, October 5, 1944—December 31, 
1948]: Part 3, 16:23094 (R;US) 
PROFESSIONAL PERSONNEL 
See also ENGINEERING PERSONNEL 
ENGINEERS 
SCIENTIFIC PERSONNEL 
Development of educational programs for environmental 
restoration/waste management at two Department of Energy 
sites, 16:22682 (R;US) 
PROGRAMMING 
See also PARALLEL PROCESSING 
VECTOR PROCESSING 
A post-processor of results using finite element method, 
16:25487 (I;BR;In Portuguese) 
PROGRAMMING LANGUAGES 
An editor-translator specialized in real time processing on the 
CLANP-270 CAMAC microcomputer, 16:25496 (R;SU;In Rus- 
sian) 
PROJECTION SPARK CHAMBERS 
Test of the time projection chamber model with the delay line 
readout, 16:24276 (R;SU;in Russian) 
PRONGS 
See PARTICLE TRACKS 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Home heating fuels price survey, 1990-1991 heating season: 
Final report, 16:22597 (R;US) 
Light hydrocarbons, 16:22611 (R;NO;In Norwegian) 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
Development and test of gas-flow proportional detectors for al- 
pha, beta and gamma contamination monitoring in feet and 
hands, 16:24220 (1;BR;in Portuguese) 
Recent developments of helium-filled proportional counter: Op- 
eration at low temperatures (1-15 K), 16:24297 (RA;JP) 
Study of the response of proportional detectors with gaseous 
flux using different mixtures, 16:24225 (1;BR;in Portuguese) 
PROPULSION SYSTEMS 
Heat resistant materials and their feasibility issues for a space 
nuclear transportation system, 16:23104 (R;US) 
Nuclear data needs for the space exploration initiative, 
16:25058 (R;US) 
PROTACTINIUM 
Investigations of the separation of Np, Pa, U, Th, and ree in ge- 
ological samples, 16:23620 (IA;SU) 
PROTACTINIUM 222 
Cross sections and alpha decay properties of the Ac, Th and Pa 
isotopes produced in the 2°5T| + Ne reaction, 16:24960 
(R;SU) 
PROTACTINIUM 223 
Cross sections and alpha decay properties of the Ac, Th and Pa 
isotopes produced in the 2°5Ti + 22Ne reaction, 16:24960 
(R;SU) 
PROTACTINIUM 224 
Cross sections and alpha decay properties of the Ac, Th and Pa 
isotopes produced in the 2°5Ti + 2Ne reaction, 16:24960 
(R;SU) 
PROTACTINIUM COMPLEXES 
Aqueous chemistry with element 105, 16:23765 (IA;SU) 
PROTACTINIUM ISOTOPES 
See also PROTACTINIUM 222 
PROTACTINIUM 223 
PROTACTINIUM 224 


PROTON REACTIONS 


Investigation of delayed fission phenomenon of excited actinide 
nuclei by means of shadow method, 16:24992 (IA;SU;In Rus- 
sian) 

PROTECTION 
See SAFETY 


PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 

Personnel protective equipment total-encapsulating suit decon- 
tamination study using shower systems, 16:23784 (R;US) 

Robotic mannequin technology for enhanced product testing, 
16:23791 (R;US) 

PROTECTIVE COATINGS 

Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics, 16:23478 (RA;US) 

Development of wear resistant ceramic coatings for diesel en- 
gine components, 16:23480 (RA;US) 

Studies of dynamic contact of ceramics and alloys for advanced 
heat engines, 16:23485 (RA;US) 

Wear-resistant coatings, 16:23479 (RA;US) 

PROTEINS 
See also CYTOCHROMES 
GLYCOPROTEINS 

Characterization of a putative S locus encoded receptor protein 
and its role in self-incompatibility: Progress report, 16:24480 
(R;US) 

Comparison of protein patterns of xrs-5, a radiosensitive Chinese 
hamster ovary cell line, and CHO-K1, its radioresistant parent, 
using two-dimensional gel-electrophoresis, 16:24552 (R;US) 

Environmental stress-mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants: 
Progress report, August 1989-June 1991, 16:24479 (R:US) 

Hemoglobin variants as models for investigation of dissociation 
of intact polypeptide chains by ES! tandem mass spectrome- 
try, 16:24489 (R:US) 

Human retroviruses and AIDS, 1991: A compilation and analysis 
of nucleic acid and amino acid sequences, 16:24487 (R:US) 

Interface contributions to peak broadening in CE-ESI-MS, 
16:24488 (R:US) 

Parallel nanometer scale fabrication: Progress report, Septem- 
ber 15, 1990—May 15, 1991, 16:23362 (R;US) 

Quantitative mutation detection using two-dimensional elec- 
trophoresis, 16:24475 (R;US) 


PROTON BEAMS 
A Faraday Cup with high frequency response for a 200 MeV 
LINAC proton beam, 16:24031 (R;US) 
Methods for the measurement of the phasotron accelerated 
beam, 16:24069 (R;SU;in Russian) 
Using ridge filters for monmonoenergetic proton beams, 
16:24511 (R:SU;In Russian) 
PROTON BLOCKING 
See PROTON CHANNELING 


PROTON CHANNELING 

Collective spontaneous parametric X_ radiation, 
(IA;SU;in Russian) 

Computerized simulation of relativistic nuclei rotation by bent 
crystal, 16:25134 (IA;SU;In Russian) 

Theoretical description of spectra of channeled protons in silicon 
monocrystal, 16:25127 (IA;SU;in Russian) 

PROTON REACTIONS 

Approximation of double differential cross sections of (p,n) reac- 
tions at the energy of protons less than 15 MeV, 16:25035 
(R;SU;In Russian) 

Cross sections for the production of ''C in C targets by 3.65 
AGeV projectiles, 16:24936 (R;SU) 

Cumulative hadrons: production mechanism, information, 
16:25013 (R;SU;In Russian) 

Forecasting of radiation fields at relativistic ion accelerators: 
Test of algorithm for calculation of differential characteristics 
of secondary hadron radiation fields from targets irradiated by 
relativistic ions, 16:24914 (R;SU;in Russian) 

Inclusive charge-exchange proton reactions on nuclei with A- 
isobar excitation, 16:25020 (R;SU;In Russian) 


16:25146 
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PROTON REACTIONS 


Microscopic calculation method of pd elastic scattering in quark 
model, 16:24750 (R:SU) 

Nucleon-nucleus cross sections approximation, 
(R;SU;in Russian) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1989), 16:24909 (R;XA) 


PROTON SPECTROMETERS 
Spectrometer for detection of cumulative particles in hadron- 
nuclear interactions at momentum of 40 GeV/c, 16:24208 
(R;SU;in Russian) 


PROTON-ANTIPROTON INTERACTIONS 

Difference of nonannihilation p-barp interactions at 22.4 GeV/c 
from pp interactions at close energy, 16:24698 (R;SU;In Rus- 
sian) 

New parametrization of multiplicity distribution in pp and p-barp 
inelastic interactions, 16:24737 (R;SU;In Russian) 

Peculiarities of nonannihilation of proton-antiproton interactions 
at 22.4 GeV/c, 16:24707 (R;SU;in Russian) 

Scalar and vector contributions to pp — AA and pp — Ar° + 
c.c., 16:24730 (R;US) 

The Monte Carlo realization of quark-gluon string model for de- 
scription of high-energy hadron-hadron interactions, 16:24781 
(R;SU;In Russian) 

p-bar p collider physics, 16:24910 (IA;BR) 


PROTON-NEUTRON INTERACTIONS 

Observation of charmed baryons in neutron-proton interactions 
at the Serpukhov accelerator, 16:24701 (R;SU;In Russian) 

Status of np spin-dependent total cross sections and spin-spin 
correlation parameters, 16:24684 (R;US) 

The empirical residual proton-neutron interaction and the onset 
of collectivity in nuclei, 16:24979 (R;US) 

The neutron-proton interaction at low energies and possibility of 
the resonance existence with J™=0*, 16:24789 (R;SU:In Rus- 
sian) 


PROTON-PROTON INTERACTIONS 

Accurate scaling on multiplicity, 16:24756 (R:SU) 
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Stress analysis of HLW containers advanced test work Compas 
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Principles and guidelines for radioactive waste disposal facili- 
ties, 16:22650 (R;CA;In English, French) 

Leaching 
The disposal of vitrified high-level waste, 16:22712 (RA;XA) 
Marine Disposal 
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activity report 1986-1990, 16:22721 (R;XN) 

Risk Assessment 

Principles and guidelines for radioactive waste disposal facili- 
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cesses affecting the performance of geologic repositories: 
Volume 2, Suggested approaches, 16:22728 (R;US) 

Sait Deposits 

The HAW project test disposal of high-level waste in the Asse 
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Glass properties and source term models relevant to disposal, 
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Perceptions of risk in the management of nuclear wastes: Map- 
ping elite and mass beliefs and attitudes, 16:22752 (R;US) 
Plan 90. Costs for management of the radioactive waste from 

nuclear power production, 16:22649 (R;SE) 
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Cold-crucible melting of hulls and structural materials, 16:22665 
(R:FR) 

Evaluation of alternatives for best available technology treat- 
ment and retreatment of uranium-contaminated solutions at 
the Paducah Gaseous Diffusion Plant C-400 Facility: Part 2: 
Progress report, January 1991, 16:22724 (R;US) 

Treatment of organic radioactive wastes:TBP/dodecane system, 
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RADIOACTIVE WASTE STORAGE 
Evaluation of storage and disposal costs for conditioned radioac- 
tive waste in several European countries, 16:22701 (R;FR) 
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HIGH-LEVEL RADIOACTIVE WASTES 
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Conceptual project of waste treatment plant of CDTN, 16:22664 
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Development of Hanford Site lysimeter facilities, 16:22765 (R;US) 
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ment and retreatment of uranium-contaminated solutions at 
the Paducah Gaseous Diffusion Plant C-400 Facility: Part 2: 
Progress report, January 1991, 16:22724 (R;US) 

Evaluation of experimental factors that influence the application 
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Hanford Site waste minimization and pollution prevention 
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User's manual for SRS88: Site Ranking System for chemical 

and radioactive waste, 16:22820 (R:US) 
RADIOACTIVITY 
Data for estimating radioactivity induced by high protons. 
16:25050 (R;SU;In Russian) 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGY 

A new type of hybrid distribution and applications, 16:25081 
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Radiation physics, biophysics, and radiation biology: Progress 
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Radiochemistry Division annual progress report 1989, 16:23708 
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NUCLEAR MEDICINE 
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Food Irradiation Newsletter. V. 10, no. 1, 16:24539 (1;XA) 

Food Irradiation Newsletter. V. 14, no. 2, 16:24548 (I;XA) 
RADIOECOLOGICAL CONCENTRATION 

Introduction: Chapter 1, 16:24406 (RA;AU) 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (AUTO) 
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RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE GENERATORS 

Radiolysis effect over the yield of radiochemical elution and pu- 
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RADIOISOTOPE HEAT SOURCES 
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dices, 16:23251 (R;US) 

Safety Evaluation Report for Ulysses, 16:23253 (R;US) 

Safety Evaluation Report for Ulysses, 16:23252 (R;US) 

Safety Evaluation Report for Ulysses, 16:23253 (R;US) 

Safety Evaluation Report for Ulysses, 16:23252 (R;US) 
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RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
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NEUTRON-RICH ISOTOPES 
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clide states in waters and soils (with samples from Kiev, 
Chernigov and Gomel regions as an example), 16:23715 
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ment of the disposal of used CANDU fuel, 16:22655 (R;CA) 
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Sorption and complexing properties of cellulose and other natu- 
ral materials, 16:23717 (IA;SU;In Russian) 
Temporal variations in atmospheric dispersion at Hanford, 
16:24397 (RA;US) 
Wastes from uranium conversion, 16:22718 (1;BR;In Portuguese) 
RADIOLOGICAL PROTECTION 

See RADIATION PROTECTION 
RADIOLOGY 

Radiation medicine, 16:24509 (1;GB) 
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RADIOMETRIC ANALYSIS 
COMMODORE C-64 personal computer based system for ra- 
dioanalytical data evaluation. 16:23644 (R:SU:In Russian) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
Environmental monitoring data for evaluating atmospheric mod- 
eling results, 16:24394 (RA;US) 
RADIONUCLIDE METABOLISM 
See. RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 

A performance assessment methodology for high-level radioac- 
tive waste disposal in unsaturated, fractured tuff. 16:22730 
(R:US) 
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16:23163 (R:US) 

Development of Hanford Site lysimeter facilities, 16:22765 (R;US) 
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Solute transport in fractured rock - applications to radionuclide 
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Technical summary of the Performance Assessment Calcula- 
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configuration” hydrogeologic parameters and calculational re- 
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Mountain Project), 16:22750 (R:US) 

Techniques for determining probabilities of events and pro- 
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The use of Chernobyl fallout data to test model predictions of 
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Radiochemical quality control of kits labelied with Tc-99m pro- 
duced at IPEN-CNEN/SP, 16:23773 (R;BR) 

RADIOTHORIUM 
See THORIUM 228 
RADIUM 226 

The carrying out of a radiometric analysis method applicable to 
Moroccan phosphates. Study of the uranium amounts, of the 
U/Ra equilibrium ratio and of 222-radon emanation rates, 
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RADON 

Study of the atmospheric chemistry of radon progeny in labora- 
tory and real indoor atmospheres: Progress report, October 
1, 1990—June 30, 1991, 16:24373 (R;US) 

Survey of indoor radon levels in New York State and evaluation 
of USEPA screening protocols: Final report, 16:24391 (R;US) 
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Radon monitoring in schools, 16:24388 (IA;HU) 
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Laboratory and Environmental Measurements Laboratory 
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Radon indoors, 16:24425 (IA;HU) 
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The carrying out of a radiometric analysis method applicable to 
Moroccan phosphates. Study of the uranium amounts, of the 
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16:22644 (R:US) 
RAIN 
See also ACID RAIN 
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[Magnetic studies of iron-rare-earth-metalloid alloys]: Technical 
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Biocoordination compounds of rare earths with nitroaromatic 
acids, 16:23663 (IA:SU;In Russian) 
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new rare earth platinum gallium compounds, 16:23543 (R;US) 

RARE EARTHS 
See also CERIUM 
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Uncertainties in physics calculations for gas cooled reactor 
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Problems, needs and perspectives, 16:23116 (R;IT) 
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Instrumentation and Controls Division: Progress report, July 1, 

1988—June 30, 1990, 16:23214 (R;US) 
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REACTOR OPERATORS 

An application of A.|. to organizational learning in an operating 
NPP, 16:25464 (RA;Fl) 
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Uncertainties in physics calculations for gas cooled reactor 
cores: Proceedings of a specialist's meeting held in Villigen, 
Switzerland, 9-11 May 1990, 16:22969 (R;XA) 
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Event tree/fault tree analysis of KMRR, 16:23089 (R;KR;In Ko- 
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Inherently safe reactors, 16:22950 (IA;HU) 

International cooperation in nuclear safety, 16:25539 (IA;HU) 
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The use of economic criteria in providing a basis for safe reactor 
operation, 16:22995 (R;CA) 
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and PULSE, 16:22964 (R;CH) 
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Boiling Water Reactor Stability, 16:23111 (R;FR) 
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Development of advanced nodal methods for hexagonal geom- 
etry reactors: Technical progress report, 16:23001 (R;US) 
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RECORDS MANAGEMENT 
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media, 16:25538 (R;US) 
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(IA;JP;in Japanese) 
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scopic evidence, dynamics, and functional significance, 
16:24484 (R;US) 

REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 

REFRACTORY METALS 

Corrosion of refractory metals in liquid metal and gaseous envi- 

ronments: Draft, 16:23350 (R;US) 


16:23175 
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REFRIGERANTS 

The alternative refrigerant dilemma for refrigerator-freezers: 

Truth or consequences, 16:23273 (R;US) 
REFRIGERATING MACHINERY 

Turbo Refrigerating Company ice storage test report, 16:23790 
(R;US) 

REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 

See SOLID WASTES 
REGION III 

See FEDERAL REGION Ill 
REGION IV 

See FEDERAL REGION IV 
REGION VII 

See FEDERAL REGION VII 
REINDEER 

See DEER 
RELATIVITY THEORY 

On the principle of relativity and its violation in the phenomena 
of spin precession of moving charged particles, 16:25296 
(R:SU;In Russian) 

RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIABILITY 

R and D survey, systems and reliability, 16:23166 (R;SE;In 

Swedish) 
REMEDIAL ACTION 

A review of accelerated response actions available to the envi- 
ronmental restoration program: Selected case histories and 
associated issues, 16:22818 (R;US) 

Characterizing soils for hazardous waste site assessments, 
16:22788 (R;US) 

Development of educational programs for environmental 
restoration/waste management at two Department of Energy 
sites, 16:22682 (R;US) 

Evaluation of the Hanford RI/FS cost projections: Appendixes, 
Volume 2 of 2, 16:22787 (R;US) 

Evaluation of the Hanford RI/FS cost projections: Volume 1 of 2, 
16:22786 (R;US) 

Long-range plan for technology integration programs, Office of 
Technology Development, 16:22674 (R;US) 

Role of risk assessment in remediation of contaminated sites, 
16:22780 (R;US) 

Technology Integration Branch FY 1991 program plan, Office of 
Technology Development, 16:22675 (R;US) 

REPROCESSING 

See also PUREX PROCESS 

influence of high burn up nuclear fuel and MOX on the high 
level reprocessing waste management, 16:22667 (R:FR) 

Simultaneous determination of nitric acid and uranium concen- 
trations in aqueous solution from measurements of electrical 
conductivity, density, and temperature: Consolidated Fuel 
Reprocessing Program, 16:22629 (R;US) 

RESEARCH AND TEST REACTORS 

See also MAPLE REACTOR 

RESEARCH REACTORS 

BASIC program to compute uranium density and void volume 
fraction in laboratory-scale uranium silicide aluminum disper- 
sion plate-type fuel, 16:23028 (R;JP) 

The PNC/SNL SERAPH advanced test reactor feasibility study, 
16:23162 (R;US) 

RESEARCH PROGRAMS 

See also COORDINATED RESEARCH PROGRAMS 

Program management, 16:22956 (RA;US) 

Research facility financing: Near-term options, 16:23210 (R;US) 

The academic research enterprise within the industrialized na- 
tions: Comparative perspectives: Report of a symposium, 
16:23205 (R:US) 

RESEARCH REACTORS 
See also IBR-2 REACTOR 
IEAR-1 REACTOR 
KMR REACTOR 
MNR REACTOR 





NRU REACTOR 

SUPO REACTOR 

SLOWPOKE TYPE REACTORS 
WWR-SM ROSSENDORF REACTOR 

Instrumentation and Controls Division: Progress report. July 1, 
1988—June 30, 1990, 16:23214 (R:US) 

Large LOCA assessment of an early preconceptual design for 
the Advanced Neutron Source reactor, 16:23160 (R;US) 

Production of tungsten-188 and osmium-194 in a nuclear reac- 
tor for new clinical generators, 16:24499 (R:US) 

Safety-related parameters for the MAPLE research reactor and 
a comparison with the IAEA generic 10-MW research reactor, 
16:23071 (R;CA) 

RESERVOIR ROCK 

Improvement of CO, flood performance: Final report, April 1, 
1984—March 1, 1991, 16:22591 (R:US) 

Opportunities to improve oil productivity in unstructured deltaic 
reservoirs: Technical summary and proceedings of the techni- 
cal symposium, 16:22585 (R;US) 

Scale-up of miscible flood processes: Annual report, 16:22592 
(R;US) 

RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 

See also HOUSES 

Performance standards for new commercial and multi-family 
high rise residential buildings, 16:23279 (R;US) 

Protocol for TL gamma indoor dose measurements on large 
scale (in Italy), 16:24378 (R;IT) 

Study of the atmospheric chemistry of radon progeny in labora- 
tory and real indoor atmospheres: Progress report, October 
1, 1990-June 30, 1991, 16:24373 (R;US) 

RESIDENTIAL SECTOR 

Engineering evaluation/cost analysis for the proposed decon- 
tamination of properties in the vicinity of the Hazelwood 
Interim Storage Site, Hazelwood, Missouri — environment as- 
sessment, 16:22770 (R;US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Fundamental reaction pathways during coprocessing: Fourth 
quarterly and annual technical progress report and milestone 
schedule and status report, 16:22469 (R;US) 

Fundamental reaction pathways during coprocessing: Seventh 
quarterly status and milestone report, 16:22471 (R;US) 

RESISTAL 

See COPPER BASE ALLOYS 
RESISTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
RESONANCE 

See also CYCLOTRON RESONANCE 

Tune modulated beam-beam resonances in the Tevatron, 
16:23926 (R:US) 

RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE PARTICLES 

See also EXOTIC RESONANCES 

Twos in two photon physics: A convention for the +-* width of a 
spin-one particle, 16:24813 (R;US) 

RESONANCE STATES 

See ENERGY LEVELS 
RESORCIN 

See RESORCINOL 
RESORCINOL 

Environmental sampling and analysis in support of NTI-3, 
16:24401 (R;US) 

RESOURCE RECOVERY FACILITIES 

Conversion of resource recovery steam to hot and chilled water 
systems: A feasibility assessment for the Eastern Market 
area of the City of Detroit, 16:23198 (R;US) 

Developing environmentally responsible energy resources, 
16:22860 (RA;US) 

RESPIRABLE DUSTS 

See DUSTS 


RING LASERS 


RESUSPENSION 
See PARTICLE RESUSPENSION 
REVERSE-FIELD PINCH 

Edge electrostatic fluctuations and transport in the MST re- 
versed field pinch. 16:25325 (R:US) 

Global confinement and discrete dynamo activity in the MST re- 
versed field pinch, 16:25324 (R:US) 

Nonlinear reversed field pinch dynamics with nonideal bound- 
aries, 16:25327 (R;US) 

Resistive wall modes in the Reversatron Ii RFP, 16:25400 (R:US) 

Reversed field pinch experiments: Progress report, 16:25404 
(R:US) 

Reversed-Field Pinch dynamics and transport studies: Final re- 
port. April 1990—June 1991, 16:25386 (R;US) 

Sawteeth in the MST reversed field pinch, 16:25323 (R;US) 

REWETTING 

Analytical solution of the inverse transient heat conduction prob- 
lem under known temperature variations at two points of the 
same section of an annular homogeneous simulator, 
16:23803 (R;SU;In Russian) 

RF SYSTEMS 

Application of system identification techniques to an rf cavity 
tuning loop, 16:24136 (R;US) 

Basic design for the RF system of the synchrotron in the large 
synchrotron radiation facility (SPring-8), 16:23869 (R;JP;in 
Japanese) 

Beam-dynamics design and performance of the rf deflector in the 
Los Alamos single-beam funnel experiment, 16:23957 (R;US) 

Contributions to the 2nd EPAC conference, 16:23885 (R;FR) 

Eftect of rf phase noise on the SSC beam, 16:24156 (R;US) 

Stability of accelerating high-frequency system of ring cyclotron 
electron model, 16:24073 (R;SU;in Russian) 

The AGS Booster high frequency rf system, 16:24015 (R;US) 

The AGS Booster low frequency rf system, 16:24010 (R;US) 

RHENIUM 

Effect of Re-C crystal structure defects on the SC(P,-+)'4N nu- 
clear reaction yield and ion dechanneling, 16:25156 (IA;SU;iIn 
Russian) 

RHENIUM 188 
Production of tungsten-188 and osmium-194 in a nuclear reac- 
tor for new clinical generators, 16:24499 (R;US) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHODAMINES 

Desorption of large organic molecules by laser-induced plas- 

mon excitation, 16:25093 (R;US) 
RHODIUM 

Synthesis of octane enhancers during slurry-phase Fischer 
Tropsch: Quarterly technical progress report No. 2, January 
1—March 31, 1991, 16:22484 (R;US) 

The electrothermal atomic absorption spectrometry technique 
for determination of rhodium in presence of uranium(6) in ni- 
tric solution, 16:23610 (IA;SU) 

RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 

See RIEMANN SPACE 
RIEMANN MANIFOLDS 

See RIEMANN SPACE 
RIEMANN METRIC 

See RIEMANN SPACE 
RIEMANN SPACE 

On the monodromy group for the super Schwarzian differential 
equation, 16:24843 (R;JP) 

The curvature and the algebra of Killing vectors in five- 
dimensional space, 16:25239 (R;XA) 

RIEMANN SPHERE 
See RIEMANN SPACE 
RIEMANN WAVES 
See SHOCK WAVES 
RING LASERS 
Ring-laser solitons: A multipass approach, 16:25308 (R;US) 
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RINGS (STORAGE) 


RINGS (STORAGE) 
See STORAGE RINGS 
RISA 
See ORGANIC IODINE COMPOUNDS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 

A new type of hybrid distribution and applications, 16:25081 
(R;JP) 

Comparative risks of energy systems, 16:23124 (IA;HU) 

User's manual for SRS88: Site Ranking System for chemical 
and radioactive waste, 16:22820 (R:US) 

RNA POLYMERASES 

Genetics of the methanogenic bacterium, Methanococcus 
voltae with attention to genetic expression mechanisms: 
Summary progress report, 16:24477 (R:US) 

ROBOTS 

Numerical simulation of biped locomotion robot, 
(R;JP:In Japanese) 

The creation of multi-Degree-Of-Freedom mechanisms for 
robotic applications: Progress report, September 1990— 
August 1991, 16:23782 (R;US) 

Workshop on automation and robotics: Proceedings, 16:23781 
(R;US) 

ROCK DRILLING 

Geothermal materials development: Annual report FY 1990, 

16:22896 (R;US) 
ROCK MECHANICS 

Underground research laboratory room 209 instrument array: 
Numerical modellers’ predictions of the rock mass response 
to excavation, 16:25451 (R:CA) 

Underground research laboratory room 209 instrument array: 
Numerical modellers’ predictions of the rock mass response 
to excavation, 16:25452 (R;CA) 

ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 
Supercomputer simulation of clay-chemical-water interactions: 
[Phase 2, Final report], 16:24411 (R;US) 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
SYNTHETIC ROCKS 

District element modelling of the rock mass response to glacia- 
tion at Finnsjoen, central Sweden, 16:24608 (R;SE) 

Failure mechanisms of fractured rock: A fracture coalescence 
model, 16:23528 (R;US) 

Geologic evolution of Tucurui region - Para, 16:23578 (1;BR;In 
Portuguese) 

Groundwater in crystalline bedrock, 16:24469 (R;SE) 

In situ migration experiment in argillaceous formation: Per- 
formed within the PNC-SCK/CEN joint research, 16:24437 
(R;JP;In Japanese) 

Study of an alteration profile on the acid rocks of the center- 
south of Parana state, 16:24421 (I;BR;In Portuguese) 

Work plan for the preliminary site investigation for McMurdo Sta- 
tion, Ross Island, Antarctica, 16:24403 (R;US) 

RODS (CONTROL) 

See CONTROL ELEMENTS 
RODS (FUEL) 

See FUEL RODS 
ROOTS 

Effects of Mg-fertilizers on growth and elemental contents of fine 
roots in declining, SO2-polluted Norway spruce stands in the 
Fichtelgebirge (NE-Bavaria), 16:24586 (RA;DE;In German) 

ROTORS 
Three dimensional effects on stalled rotor blades, 16:22903 
(1A;DK) 
ROVNO-2 REACTOR 
WWER-440 reactor power increase, 16:22946 (R;SU;In Russian) 
RUBBER (NATURAL) 
See NATURAL RUBBER 


16:25489 
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RUBIDIUM COMPOUNDS 
Neutron diffraction data of phase transitions of Rb3H(SeO,4)o, 
16:25169 (R:SU:In Russian) 
RUNOFF 
Modeling extreme rainfall runoff events. 16:24445 (R:US) 
RUTHENIUM 106 
Organomineral forms of radionuclides in water-soluble state, 
16:24426 (IA:SU:In Russian) 
RUTHENIUM COMPLEXES 
Coordination compounds of platinum metals with thiodiacetic 
acid and their importance for biocoordination chemistry, 
16:23660 (IA:SU:In Russian) 
Studies relevant to the catalytic activation of carbon monoxide: 
Technical progress report, December 1, 1987—November 30, 
1990. 16:23652 (R:US) 
Synthesis and reactivity of compounds containing ruthenium- 
carbon, -nitrogen, and -oxygen bonds, 16:23685 (R;US) 
RUTHENIUM COMPOUNDS 
See also RUTHENIUM OXIDES 
Behavior of ruthenium in the case of shutdown of the cooling 
system of HLLW storage tanks, 16:22811 (RA;US) 
RUTHENIUM OXIDES 
Behavior of RuOz in a glass melt, 16:22746 (R;US) 


Ss 


S CODES 
SLIPS2-program for numerical solution of Sturm-Liouville prob- 
lem for the system of differential equations, 16:25498 
(R:SU;In Russian) 
S-1000 RESONANCES 
See MESONS 
S-993 RESONANCES 
See F0-975 MESONS 
SAFE LOW POWER CRITICAL EXPERIMENT 
See SLOWPOKE TYPE REACTORS 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Use of expert systems in the structural safety assessment of of 
pressurized nuclear components, 16:23164 (RA;Fl) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY ENGINEERING 
Overview of nuclear power plant equipment qualification issues 
and practices, 16:23036 (R;CA) 
SAFETY SHOWERS 
Personnel protective equipment total-encapsulating suit decon- 
tamination study using shower systems, 16:23784 (R;US) 
SALINE ZONE 
See OIL SHALES 
SALMON 
Evaluation of pure oxygen systems at the Umatilla Hatchery: 
Task 1, Review and evaluation of supplemental O2 systems: 
Final report, 16:22874 (R;US) 
Rock Island Dam smolt monitoring: Final reports for 1988, 
1989, and 1990, 16:22878 (R;US) 
SALMONELLA TYPHIMURIUM 
Influence of glycerol on gamma-induction mutagenesis in 
Salmonella typhimurium cells, 16:24573 (R;SU;in Russian) 
SALT DEPOSITS 
The HAW project test disposal of high-level waste in the Asse 
salt mine international test-plan for irradiation experiments, 
16:22703 (R:FR) 
The use of thick-walled hollow cylinder creep tests for evaluat- 
ing flow criteria for rock salt, 16:24606 (R;US) 
SALTS 
See also MOLTEN SALTS 
New reagents for coal desulfurization: Technical report, 
September 1, 1990—February 28, 1991, 16:22488 (R;US) 





SAMPLE PREPARATION 

Samples preparation for analysis by x-ray fluorescence: an al- 

ternative technique, 16:23587 (|:BR:In Portuguese) 
SANDIA LABORATORIES 

Cooperative Research & Development agreements between 
industry and government laboratories bring competitive ad- 
vantages, 16:23215 (R:US) 

Operating accelerators in accordance with new DOE orders re- 
garding environment, safety, and health, 16:22821 (R;US) 

Requirements for a network storage service, 16:25510 (R:US) 

SANITARY LANDFILLS 

Developing environmentally responsible energy resources, 
16:22860 (RA:US) 

Final report for the Idaho National Engineering Laboratory Cen- 
tral Facilities Area Landfill 2, 16:24414 (R;US) 

SARSON 

See BRASSICA 
SATELLITES 

On satellite constellation selection, 16:24358 (R;US) 
SAVANNAH RIVER PLANT 

Restart of K-Reactor, Savannah River Site: Safety evaluation 

report, 16:23112 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 
SCALING LAWS 

Scaling properties of band random matrices, 16:25266 (R;SU) 
SCANDINAVIA 

See also NORWAY 

SWEDEN 

The Nordic energy research program 1991-94, 
(I;NO;In Norwegian) 

SCANNING ELECTRON MICROSCOPY 

Single-electron charging effects: Technical progress report, 
16:25101 (R;US) 

SCATTERING 
See also BACKSCATTERING 
SMALL ANGLE SCATTERING 

How quantum impenetrability affects the Aharonov-Bohm scat- 
tering, 16:25291 (R;SU;In Russian) 

Lax-Phillips scatteri — theory with perturbations of the type: 
V(x)=(phi(x))/—x where 6=2-(n)/s, phi is an element of 
L§(R"),s > 2 ands > (n)/2, 16:25242 (R;XA) 

Pitch angle scattering of runaway electrons in tokamaks due to 
cyclotron resonance in the ripple, 16:25317 (R;FR) 

SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 

Breather type solutions of the vector nonlinear Schroedinger 
equation with quasi-constant boundary conditions, 16:25278 
(R;SU) 

SCHROEDINGER PICTURE 

Analysis on infinite-dimensional manifolds-Schroedinger repre- 
sentation for quantized fields, 16:24864 (IA;BR) 

Quantum field theory in flat Robertson-Walker space-time func- 
tional Schroedinger picture, 16:24865 (IA;BR) 

SCIENTIFIC PERSONNEL 
Science and technology in the academic enterprise: Status, 
trends, and issues: A discussion paper, 16:23212 (R;US) 
SEAFOOD 
Food Irradiation Newsletter. V. 12, no. 1, 16:24542 (1;XA) 
Food Irradiation Newsletter. V. 14, no. 1, 16:24546 (1;XA) 
SEAS 
See also BALTIC SEA 
MEDITERRANEAN SEA 

Distribution of the sea surface temperature in the area of the 
Angra dos Reis Power Plant: final report for missions 1,2 and 
3, 16:23067 (R;BR) 

SEASONS 

A study of heat and moisture budgets over the south China dur- 

ing the prevailing northeast monsoon, 16:24386 (R;XA) 


16:23213 


SEMICONDUCTOR SWITCHES 


SEBACEOUS GLANDS 

See SKIN 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECURITY 

Transfer of security technology from Sandia to industry, 
16:22833 (R;US) 

SEDIMENTS 

Amazon basin: trace elements in Varzea sediments, 16:23582 
(1;BR) 

Optoelectronic system to measure the concentration and turbid- 
ity of suspended solids in the water, 16:24213 (I;BR;In 
Portuguese) 

Results of bulk sediment analysis and bioassay testing on se- 
lected sediments from Oakland Inner Harbor and Alcatraz 
disposal site, San Francisco, California, 16:24462 (R:US) 

Sorption studies of uranium in sediment-groundwater systems 
from the natural analogue sites of Needie’s Eye and Broub- 
ster, 16:24415 (R:FR) 

Surveillance of Site A and Plot M: Report for 1990, 16:24444 
(R;US) 

The distribution pattern of trace elements in Pedra do Fogo for- 
mation, permian of Maranhao Basin and it application as an 
environment indicator of sedimentation, 16:24420 (I;BR;in 
Portuguese) 

Transfer of trace elements in the Amazon basin, 16:24423 (1;BR) 

Work plan for the preliminary site investigation for McMurdo Sta- 
tion, Ross Island, Antarctica, 16:24403 (R;US) 

SEISMIC EFFECTS 

Suggestions and comments about preliminary plans of ABNT 
20:04.002-001 standard 'Seismic actions for nuclear facilities 
project’, 16:23068 (R;BR;In Portuguese) 

The high level vibration test program: Final report, 16:23154 
(R;US) 

SELENITES 

Neutron diffraction data of phase transitions of Rb3H(SeO.4)>, 

16:25169 (R;SU;In Russian) 
SELENIUM 75 

Viability utilization of one Se sup(75) source in the analysis of 
uranium, thorium and rare earths for use on energy dispersive 
x-ray fluorescence, 16:23580 (1;BR;in Portuguese) 

SELF-POWERED DETECTORS 

See also SELF-POWERED NEUTRON DETECTORS 

Use of self powered neutron detectors in the IEA-R1 reactor, 
16:24214 (1;BR;In Portuguese) 

SELF-POWERED NEUTRON DETECTORS 

Calibration and tests of SPND detectors of IEA-R1-1 reactor, 
16:24217 (1;BR;In Portuguese) 

Sensitivity simulation of self-powered detectors by Monte Carlo 
method, 16:24221 (1;BR;in Portuguese) 

SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR SWITCHES 
THYRISTORS 
TRANSISTORS 

The use of perfluorocarbon tracer (PFT) technology to deter- 
mine fine leaks in hermeticity testing of semiconductor 
devices, 16:23825 (R;US) 

SEMICONDUCTOR LASERS 

Adjustable magnification anamorphic beam expander, 16:23852 

(R;US) 
SEMICONDUCTOR MATERIALS 

High pressure optical studies of semiconductors and het- 
erostructures: Progress report, September 1, 1990—August 
31, 1991, 16:25102 (R;US) 

SEMICONDUCTOR SWITCHES 

A 10,000 A 1000 VDC solid state dump switch, 16:23832 (R;US) 

High gain GaAs photoconductive semiconductor switches for 
compact linear induction accelerators, 16:24122 (R;US) 
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SEMICONDUCTOR SWITCHES 


High gain photoconductive semiconductor switching. 16:23844 
(R:US) 

Physics and applications of the lock-on effect. 16:23845 (R:US) 

SEMILEPTONIC DECAY 
Measurement of B°. - antiB°. oscillations using semi-leptonic 
decays. 16:24719 (R:FR) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEPARATION EQUIPMENT 

Separation of adsorbed components by variable temperature 
desorption: Final report. 16:23572 (R:US) 

Separator plate technology, 16:23263 (RA:US) 

SEPARATION PROCESSES 

See also REPROCESSING 

Gas separation using ion exchange membranes for producing 
hydrogen from synthesis gas, 16:22446 (RA;US) 

SEPTUM MAGNETS 

Design and fabrication of the magnets for the synchrotron in the 
large synchrotron radiation facility, 16:24176 (R;JP;In Japan- 
ese) 

Dipole magnet and quadrupole lens for the slow extraction of a 
beam from the Dubna synchrophasotron, 16:24067 (R;SU;In 
Russian) 

SEQUESTRENE 
See EDTA 
SERPUKHOV SYNCHROTRON 
Using a crystal splitter for organization of simultaneous operation 
of slow extraction in two directions, 16:24059 (R;SU;In Russian) 

SERVICE WATER SYSTEMS 

See AUXILIARY WATER SYSTEMS 
SEWAGE SLUDGE 

Application of radiation to agro-resources, 16:22852 (RA;JP) 
SHALE OIL 

Advanced fuels research, 16:22452 (RA;US) 
SHAPE 

Molecular dynamics studies of aromatic hydrocarbon liquids: Fi- 

nal report, September 1986—February 1990, 16:25097 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHEETS 

Representation of material anisotropies in sheet deep-drawing 

process simulations: Numerical experiments, 16:23372 (R;/T) 
SHIELDING 

See also MAGNETIC SHIELDING 

Nuclear vulnerability of the US M60A1 tank in an initial radiation 
environment: MASH code system analysis, 16:25063 (R;US) 

Shielding dimension of closed installation for using x-ray equip- 
ments, 16:22841 (IA;BR;In Portuguese) 

Shielding optimization for fission products transport, 16:22645 
(I;BR:In Portuguese) 

Speedup of MCACE, a Monte Carlo code for evaluation of 
shielding safety, by parallel computer, 1: Paralleling of 
MCACE code and performance evaluation by simulator, 
16:25049 (R;JP;in Japanese) 

SHIELDS 

See also BIOLOGICAL SHIELDS 

Whipple bumper shield simulations, 16:23424 (R;US) 
SHIFT PROCESSES 

Studies relevant to the catalytic activation of carbon monoxide: 
Technical progress report, December 1, 1987—November 30, 
1990, 16:23652 (R;US) 

SHIP PROPULSION REACTORS 
Conceptual design of the advanced marine reactor MRX, 
16:23105 (R;JP;In Japanese) 

SHIPMENT 

See TRANSPORT 
SHOCK (IMPACT) 

See IMPACT SHOCK 
SHOCK (THERMAL) 

See THERMAL SHOCK 
SHOCK ABSORBERS 

Design experience of base-isolation system applied to a com- 
puter center building, 16:23109 (RA;US) 
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Desian experience on seismically isolated buildings, 16:23110 
(RA:US) 

UK contribution to CEGB-EPRI-CRIEPI program on seismic iso- 
lation, 16:23108 (RA:US) 

SHOCK WAVES 

ALE shock calculations using a stabilized serendipity rezoning 
scheme. 16:24681 (R:US) 

Shock compression of low-density microcellular materials, 
16:23818 (R:US) 

SHOWER COUNTERS 

Algorithm of hadron energy reconstruction for combined 
calorimeters in the DELPHI detector, 16:24240 (R:SU) 

Compensated lead hadronic calorimeter for the NEPTUN facil- 
ity, 16:24206 (R;SU;In Russian) 

Measuring electron drift mobility and its lifetime in tetramethylsil- 
icon samples, 16:24209 (R:SU:In Russian) 

Operation of the plastic streamer tubes of the DELPHI hadron 
calorimeter with the Ar:CO2:iso-C4H19 gas mixture, 16:24245 
(R;SU) 

Rad-hard electronics study for SSC detectors, 16:24186 (R:US) 

SSC project and detector R and D, 16:24177 (RA:JP) 

The Soudan 2 honeycomb calorimeter, 16:24185 (R:US) 

The development of Si(Li)/Pb sampling calorimeter telescope 
for observation of cosmic gamma-rays in the GeV region, 
16:24620 (RA;JP) 

SHOWERS (SAFETY) 
See SAFETY SHOWERS 
SHROUDS 

Vibrations of a cylindrical shroud containing a liquid and a rod 

bundle, 16:23017 (R:SU:in Russian) 
SI SEMICONDUCTOR DETECTORS 

See also LI-DRIFTED S| DETECTORS 

Application of the Monte Carlo method to determine the thick- 
ness of a A E-detector, 16:24248 (R;SU) 

Development and investigation of silicon microstrip detectors, 
16:24204 (R;SU;In Russian) 

High precision tracking and the measurement of B(Z — bb)/B(Z 
— hadrons) with the Mark II at the SLC, 16:24723 (R;US) 

Measurements of possible type inversion in silicon junction de- 
tectors by fast neutron irradiation, 16:24039 (R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA C-2450 BARYONS 

Observation of L. charmed baryons in neutron-proton interactions 
at the Serpukhov accelerator, 16:24701 (R;SU;in Russian) 

Quasi-elastic neutrino production of charmed baryons from the 
point of view of local duality, 16:24772 (R;SU) 

SIGMA MODEL 

Tai-transitions and the low-energy limit in the linear o-model 
with vector and axial-vector mesons, 16:24765 (R;SU) 

N=3 and N=4 superconformal WZNW sigma models in super- 
space. Part 1: 1. General formalisn and N=3 case, 16:24885 
(R;SU) 

SIGMA-1385 BARYONS 
Search for exotic baryon resonances with strangeness at 
P=4.23 GeV/c, 16:24697 (R;SU;in Russian) 

SIGMA-1385 RESONANCES 

See SIGMA-1385 BARYONS 
SIGMA-2430 RESONANCES 

See SIGMA C-2450 BARYONS 
SIGMA-410 RESONANCES 

See SIGMA MODEL 
SILANES 

A semi-empirical study of CISIHZBNHCH2CH2NH2: INDO and 
NDDO geometries and relative energies: Progress report, 
January 1990—December 1990, 16:23656 (R;US) 

Semi-empirical calculations on model systems for organosilyl- 
diamine preceramic polymers: Progress report, January 
1990—December 1990, 16:23655 (R;US) 

SILICA 

Equation of state and crushing dynamics of low-density silica 

aerogels, 16:24346 (R;US) 





Mechanism of hydrodenitrogenation (Part 5) x-ray diffraction of 
molybdenum catalysts: Fifth quarter report, October 1— 
December 31, 1990, 16:22477 (R;US) 

Role of solid-state interactions in the acid-catalyzed thermolysis 
of surface-attached diphenylalkanes, 16:22428 (R;US) 

Shock compression of low-density microcellular materials, 
16:23818 (R;US) 

Thermolysis of surface-immobilized phenethyl phenyl ether, 
16:23651 (R;US) 

SILICATES 
See also ALUMINIUM SILICATES 
LITHIUM SILICATES 

Alkali-aggregate reaction in concrete: Italian overview of prob- 

lem, 16:23533 (R;IT) 
SILICIDES 

See also URANIUM SILICIDES 

Ceramic fabrication R&D: Quarterly technical progress report, 
July 1, 1990-September 30, 1990, 16:23451 (R;US) 

[Project report for synchrotron radiation studies of local structure 
and bonding in high T-superconducting oxides, transition 
metal aluminides, and silicides]: Progress report, August 
1990—July 1, 1991, 16:23450 (R;US) 


SILICON 
Collective phenomena in silicon crystal defect ensembles under 
ion beam treatment, 16:25158 (IA;SU;In Russian) 
Damage and recovery of monocrystalline Si induced by swift 
heavy ions, 16:25170 (R;SU;In Russian) 
Dopant concentration influence on tunnel formation in chemi- 
cally vapor-deposited tungsten on silicon, 16:23408 (R;US) 
Doping of monocrystalline silicon with phosphorus by means of 
neutron irradiation at the IEA-R1 research reactor, 16:23538 
(R;BR;in Portuguese) 

Effect of surtace irradiation during the photo-CVD deposition of 
a-Si:H thin films, 16:23525 (IA;JP;in Japanese) 

High-resolution Z-contrast imaging of superlattices and het- 
erostructures, 16:23526 (R;US) 

lon dechanneling on dislocation loops, 16:25153 (IA;SU;In Rus- 
sian) 

On the mechanism of ion-stimulated annealing of radiation de- 
fects in silicon, 16:25151 (IA;SU;In Russian) 

The study of the ion-crystal interaction by using the blocking 
technique for scattered recoils, 16:25163 (R;SU) 


SILICON ALLOYS 
Direct imaging of ordering in Si-Ge alloys, ultrathin superiat- 
tices, and buried Ge layers, 16:25092 (R;US) 


SILICON CARBIDES 
Bending 
Advanced statistical concepts of fracture in brittle materials, 
16:23486 (RA:US) 
Brazing 
Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 16:23482 (RA;US) 
Creep 
Cyclic fatigue of toughened ceramics, 16:23492 (RA;US) 
Fracture behavior of toughened ceramics, 16:23491 (RA;US) 


Decomposition 
Thermal chemical degradation of ceramic candle filter materials, 
16:22440 (RA;US) 
Fabrication 
Development of high-density fiber-reinforced silicon carbide 
FCVI composites, 16:23445 (R;US) 


Fatigue 
Cyclic fatigue of toughened ceramics, 16:23492 (RA;US) 
Environmental effects in toughened ceramics, 16:23497 (RA;US) 


Fracture Properties 
SiC-whisker-toughened silicon nitride, 16:23472 (RA;US) 


Hot Pressing 
Dispersion-toughened oxide composites, 16:23475 (RA;US) 
Fabrication of SiC-AIN composites, 16:23474 (RA;US) 
SiC-whisker-toughened silicon nitride, 16:23472 (RA;US) 


SILICON NITRIDES 
Fracture Properties 


Joining 
Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 16:23483 (RA;US) 
Mechanical Properties 
Toughened ceramics life prediction, 16:23494 (RA;US) 
Microstructure 
Dispersion-toughened oxide composites, 16:23475 (RA;US) 
Fracture behavior of toughened ceramics, 16:23491 (RA;US) 
Microstructural characterization, 16:23488 (RA;US) 
Toughened ceramics life prediction, 16:23494 (RA;US) 
Milling 
Turbomilling of SiC whiskers, 16:23464 (RA;US) 
Oxidation 
Environmental effects in toughened ceramics, 16:23497 (RA;US) 
Sintering 
Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 16:23483 (RA;US) 
Fabrication of SigN4SiC composites by transient liquid phase 
sintering, 16:23473 (RA;US) 
Thermal Degradation 
Thermal chemical degradation of ceramic candle filter materials, 
16:22440 (RA;US) 
Wear Resistance 
Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics, 16:23478 (RA;US) 
SILICON COMPOUNDS 
See also SILANES 
SILICATES 
SILICIDES 
SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 
Scanning tunneling microscopy studies of the surfaces of a-Si:H 
and a-SiGe:H films: Annual report, 1 December 1989-31 
January 1991, 16:23561 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Brazing 
Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 16:23482 (RA;US) 
Joining of ceramics for heat engine applications, 16:23481 
(RA;US) 
Casting 
Improved processing (Improved processing of monolithics), 
16:23469 (RA;US) 
Creep 
Cyclic fatigue of toughened ceramics, 16:23492 (RA;US) 
Fracture behavior of toughened ceramics, 16:23491 (RA;US) 
Microstructural analysis of structural ceramics, 16:23487 (RA;US) 
Standard tensile test development, 16:23500 (RA;US) 
Testing and evaluation of advanced ceramics at high tempera- 
ture in uniaxial tension, 16:23499 (RA;US) 
Density 
X-ray computed tomographic imaging, 16:23504 (RA;US) 
Drying 
Improved processing (Improved processing of monolithics), 
16:23469 (RA;US) 
Electrophoresis 
Surface thermodynamics, 16:23689 (RA;US) 
Energy Beam Deposition 
The ECR-plasma deposition of silicon nitride on a tunnel oxide, 
16:25187 (R;US) 
Fabrication 
Processing science for SigN, ceramics, 16:23471 (RA;US) 
Fatigue 
Cyclic fatigue of toughened ceramics, 16:23492 (RA;US) 
Environmental effects in toughened ceramics, 16:23497 (RA;US) 
Fracture Properties 
SiC-whisker-toughened silicon nitride, 16:23472 (RA;US) 
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SILICON NITRIDES 
Hot Pressing 


Hot Pressing 
Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 16:23483 (RA;US) 
Dispersion-toughened oxide composites, 16:23475 (RA;US) 
Improved processing, 16:23468 (RA;US) 
Improved processing (Improved processing of monolithics), 
16:23470 (RA;US) 
SiC-whisker-toughened silicon nitride, 16:23472 (RA;US) 
Hydrolysis 
Physicochemical characterization and surface modification of 
silicon nitride ceramic powders, 16:23688 (RA;US) 
Joining 
Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 16:23483 (RA;US) 
Mechanical Properties 
Toughened ceramics life prediction, 16:23494 (RA;US) 
Microstructure 
Dispersion-toughened oxide composites, 16:23475 (RA:US) 
Fracture behavior of toughened ceramics, 16:23491 (RA;US) 
Microstructural analysis of structural ceramics, 16:23487 (RA;US) 
Microstructural characterization, 16:23488 (RA;US) 
Microwave sintering of silicon nitride, 16:23466 (RA;US) 
Testing and evaluation of advanced ceramics at high tempera- 
ture in uniaxial tension, 16:23499 (RA;US) 
Toughened ceramics life prediction, 16:23494 (RA;US) 
Microwave Heating 
Microwave sintering of silicon nitride, 16:23466 (RA;US) 
Milling 
Silicon nitride milling characterization, 16:23467 (RA;US) 
Molding 
Improved processing (improved processing of monolithics), 
16:23470 (RA;US) 
Oxidation 
Environmental effects in toughened ceramics, 16:23497 (RA;US) 
Ruptures 
Microstructural analysis of structural ceramics, 16:23487 (RA;US) 
Service Life 
Life prediction methodology, 16:23495 (RA;US) 
Sintering 
Fabrication of SisN,SiC composites by transient liquid phase 
sintering, 16:23473 (RA;US) 
Improved processing (Improved processing of monolithics), 
16:23469 (RA;US) 
Microwave sintering of silicon nitride, 16:23466 (RA;US) 
Sintered silicon nitride, 16:23465 (RA;US) 
Surtace Properties 
Physicochemical characterization and surface modification of 
silicon nitride ceramic powders, 16:23688 (RA;US) 
Tensile Properties 
Improved processing, 16:23468 (RA;US) 
Rotor data base generation, 16:23493 (RA;US) 
Wear Resistance 
Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics, 16:23478 (RA;US) 
Yield Strength 
Low heat rejection diesel coupon tests, 16:23498 (RA;US) 
SILICON OXIDES 
See also QUARTZ 
SILICA 
Fabrication of SiC-AIN composites, 16:23474 (RA;US) 
Sintered silicon nitride, 16:23465 (RA;US) 
SILICON SEMICONDUCTOR DETECTORS 
See S| SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
One-sun silicon solar cell research, 16:22883 (R;US) 
SILVER 
Desorption of Al, Au, and Ag using surface plasmon excitation, 
16:23355 (R;US) 
Determination of the silver content in coals, 16:23641 (R;SU;in 
Russian) 
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SILVER 108 TARGET 

—— residues from the reactions of 3.65 A GeV deuterons with 
83Nb, 198 Ag, °Tb, 197Au and 2°72Pb, 16:24919 (R:SU;In 
Russian) 

SILVER NITRATES 
Performance of replacement and regenerated silver reactors: 
Operated at 375°F, 16:23100 (R;US) 

SIMS 

See MASS SPECTROSCOPY 
SIMULATORS (REACTOR) 

See REACTOR SIMULATORS 
SINGLE CRYSTALS 

See MONOCRYSTALS 
SITE CHARACTERIZATION 

Environmental management objectives, impact potential and 
reclamation planning for DOE site characterization at Yucca 
Mountain, Nevada, 16:22733 (R;US) 

Nevada Environmental Studies Plan, 16:22734 (R;US) 

Review of revegetation practices appropriate for reclamation of 
the proposed nuclear waste repository at Yucca Mountain, 
Nevada, 16:22732 (R;US) 

SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
Evidentiary requirements to identify potentially acceptable sites 
(PAS) in crystalline rock: Draft, 16:22660 (R;US) 
SITES (REACTOR) 
See REACTOR SITES 
SKIN 

See also HAIR 

The effect of shower/bath frequency on the health and opera- 
tional effectiveness of soldiers in a field setting: Progress 
report, November 1—-December 31, 1990, 16:24339 (R;US) 

SKYRMIONS 
See SOLITONS 
SLAGS 

Gasification Ash and Slag, 16:22434 (RA;US) 

Treatment of filter dust through acidic solution of the scrubber to 
leach heavy metals for the purpose to utilize the slag with fil- 
ter dust together. Final report, 16:23324 (|;DE;In German) 

SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 

CANFLEX - an advanced fuel bundle for CANDU, 16:22972 
(R;CA) 

SLOWPOKE TYPE REACTORS 

Proceedings of the Canadian Nuclear Society sixth annual con- 
ference, 16:25454 (R;CA) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

Hydrodynamics of the three-phase slurry Fischer-Tropsch bub- 
ble column reactors: Final report, 16:22483 (R;US) 

The effect of slurry rheology on cold cap formation, 16:22743 
(R;US) 

SMALL ANGLE SCATTERING 

Small-angle neutron scattering in water solutions of tetramethy- 

lurea, 16:25173 (R;SU;In Russian) 
SNAKES 

Attenuation of Bothrops jararaca venom by the ionizing radia- 
tion, 16:24563 (1;BR) 

Gamma irradiation reduces the toxic activities of Crotalus duris- 
sus terrificus venom but does not affect their immunogenic 
activities, 16:24564 (|;BR) 

SNOW 

Radioactive contamination in the environs of the Hanford Works 
and vicinity for the period January, February, March, 1948: 
Progress report, 16:24381 (R;US) 

Shock wave studies of snow, 16:23547 (R;US) 

SODIUM 

Determination of impurities in high-purity solvents by instrumen- 
tal neutron activation analysis, 16:23640 (R;SU;in Russian) 

Recent (e,2e) studies: laser excited atoms, autoionization, 
Auger processes, and thin films, 16:24645 (R;AU) 





SODIUM - a code for calculating thermophysical properties of 
the sodium in the liquid and gaseous states, 16:23395 (R;DE) 
SODIUM 24 
Second-class currents and the 6-particle asymmetry at the de- 
cay of oriented *4™Na nuclei, 16:25011 (R;SU) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM IODIDES 
SODIUM SULFIDES 
New reagents for coal desulfurization: Technical report, 
September 1, 1990—February 28, 1991, 16:22488 (R;US) 
SODIUM IODIDES 
Analysis of radiopharmaceuticals. 2. Aliphatic carboxylic acids, 
16:23646 (R;SU;In Russian) 
SODIUM IODOHIPPURATE 
See HIPPURAN 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM SULFIDES 
Neutron diffraction investigations of the superionic conductors 
lithium sulfide and sodium sulfide, 16:25184 (R;CH;in German) 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOIL CHEMISTRY 
Effects of nitrate and sulfate fertilizers on the ph of soil and on 
nutritive element supply of spruce and beech stands, 
16:24595 (RA;DE;In German) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Absorption Spectroscopy 
Geochemical dispersion of Si, Al, Fe, Mn, Na, K, Cu and Zn 
elements in soils and their use for characterization areas geo- 
chemically homogeneous, 16:24418 (|;BR;in Portuguese) 
Contamination 
A brief analysis and description of transuranic wastes in the 
subsurface disposal area of the radioactive waste manage- 
ment complex at INEL, 16:22688 (R;US) 
Characterizing soils for hazardous waste site assessments, 
16:22788 (R;US) 
Remedial action measures, 16:22790 (R;US) 
Coordinated Research Programs 
Soils Newsletter. V. 10, no. 1, 16:24533 (1;XA) 
Soils Newsletter. V. 11, no. 2, 16:24534 (1;XA) 
Soils Newsletter. V. 12, no. 1, 16:24535 (1;XA) 
Soils Newsletter. V. 12, no. 2, 16:24536 (1;XA) 
Soils Newsletter. V. 13, no. 1, 16:24537 (1;XA) 
Soils Newsletter. V. 13, no. 2, 16:24538 (1;XA) 
Soils Newsletter. V. 9, no. 1, 16:24532 (1;XA) 
Fallout Deposits 
Characterisation of contaminaiton in Maralinga and Emu soils: 
Chapter 4, 16:24408 (RA;AU) 
Geochemistry 
Geochemica! dispersion of Si, Al, Fe, Mn, Na, K, Cu and Zn 
elements in soils and their use for characterization areas geo- 
chemically homogeneous, 16:24418 (|;BR;In Portuguese) 
Mineralogical and geochemical aspects of nickeliferous laterite 
of Vermelho region, Serra dos Carajas (State of Para), 
16:24419 (1;BR;In Portuguese) 
Geophysical Surveys 
Use of noninvasive geophysical techniques for the in situ vitrifi- 
cation program: Volume 1, Literature review, 16:22687 (R;US) 
Labelled Compounds 
Determination of symbiotic nitrogen fixation by labelling the soil 
atmosphere with sup(15)N sub(2) at low isotope enrichment, 
16:24527 (1;BR;iIn Portuguese) 
Magnesium 
Comparative analysis of fertilization experiments in the Federal 
Republic of Germany and the USA, 16:24590 (RA;DE;In Ger- 
man) 
Meetings 
Soils Newsletter. V. 10, no. 1, 16:24533 (I;XA) 
Soils Newsletter. V. 11, no. 2, 16:24534 (1;XA) 


SOLIDS FLOW 


Soils Newsletter. V. 12, no. 1, 16:24535 (1;:XA) 

Soils Newsletter. V. 12, no. 2, 16:24536 (1;XA) 

Soils Newsletter. V. 13, no. 2, 16:24538 (1:XA) 

Soils Newsletter. V. 9, no. 1, 16:24532 (1;XA) 

Mineral Cycling 

Investigation of the impact of neutral salt applications in the ARI- 

NUS project, 16:24430 (RA;DE;in German) 
Mineralogy 

Mineralogical and geochemical aspects of nickeliferous laterite 
of Vermelho region, Serra dos Carajas (State of Para), 
16:24419 (I;BR;In Portuguese) 

Monitoring 
2101-M Pond closure pian: Revision 1, 16:22784 (R;US) 
Nitrogen 15 

Determination of symbiotic nitrogen fixation by labelling the soil 
atmosphere with sup(15)N sub(2) at low isotope enrichment, 
16:24527 (|;BR;In Portuguese) 

Nitrogen Fixation 

Determination of symbiotic nitrogen fixation by labelling the soil 
atmosphere with sup(15)N sub(2) at low isotope enrichment, 
16:24527 (|;BR;in Portuguese) 

Particle Size 

Characterisation of contaminaiton in Maralinga and Emu soils: 

Chapter 4, 16:24408 (RA;AU) 
Potassium 

Comparative analysis of fertilization experiments in the Federal 
Republic of Germany and the USA, 16:24590 (RA;DE;in Ger- 
man) 

Radioactive Waste Disposal 

Engineering evaluation/cost analysis for the proposed decon- 
tamination of properties in the vicinity of the Hazelwood 
Interim Storage Site, Hazelwood, Missouri — environment as- 
sessment, 16:22770 (R;US) 

Sampling 

Environmental sampling and analysis in support of NTI-3, 
16:24401 (R;US) 

Work plan for the preliminary site investigation for McMurdo Sta- 
tion, Ross Island, Antarctica, 16:24403 (R;US) 

Screening 
Direct-sampling MS measurement of volatiles in environmental 
samples, 16:24409 (R;US) 
Vitrification 
In situ vitrification: Process and products, 16:22742 (R;US) 
SOLDERED JOINTS 

Improving fatigue life in near-eutectic Sn Pb solders, 16:23409 
(R;US) 

Microstructural characterization of solders and brazes for ad- 
vanced packaging technology, 16:23422 (R;US) 

SOLENOIDS 

The electromagnetic field of solenoids with time-dependent cur- 

rent, 16:24895 (R;SU;In Russian) 
SOLID ELECTROLYTE FUEL CELLS 

Developmental status and system studies of the monolithic solid 
oxide fuel cell, 16:23255 (R:US) 

Sealant research for SOFC, 16:23256 (R;US) 

SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
Fast-response laser for holography, 16:24319 (R;SU;in Russian) 
Platinum solubility in phosphate laser glass, 16:23854 (R;US) 
SOLID WASTES 

Treatment of solid waste highly contaminated by alpha emitters. 
Recent developments of leaching process with continuous 
electrolyte regeneration, 16:22666 (R;FR) 

Treatment of solid waste highly contaminated by alpha emitters: 
recent developments of leaching process with continuous 
electrolyte regeneration, 16:22668 (R;FR) 

SOLIDS 

Coalescence kinetics of vacancy void ensemble with accounting 
for microscopical processes on void surfaces, 16:23376 
(R;SU;In Russian) 

SOLIDS FLOW 

A review of theories for flowing granular materials with applica- 

tions to fluidized beds and solids transport, 16:22565 (R;US) 
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SOLITONS 


SOLITONS 
Interaction of solitary waves in the system described by the 
Kadomtsev-Petviashvili equation with a_ self-consistent 
source, 16:25280 (R;SU;In Russian) 
New solitons in the Skyrme model, 16:24886 (R;SU) 
Ring-laser solitons: A multipass approach, 16:25308 (R;US) 
SOLUTES 
Dual porosity models for solute transport at Yucca Mountain, 
16:22749 (R;US) 
Model validation at the Las Cruces Trench Site, 16:24457 (R;US) 
SOLVENTS 
See also ORGANIC SOLVENTS 
The effect of selective absorption on coal conversion: [Quar- 
terly] report for the period of September, 1990—January 1991, 
16:22491 (R;US) 
SOMATIC CELLS 
Perturbation techniques for models of bursting electrical activity 
in pancreatic B-cells, 16:24490 (R;US) 
SONIC MEASUREMENTS 
See ACOUSTIC MEASUREMENTS 
SORBENT INJECTION PROCESSES 
Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Quarterly report No. 11, 
January 1—March 31, 1991, 16:22918 (R;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Estimating array target-localization performance, 
(R;US) 
SOURCE TERMS 
Waste package simulation and source term modeling—A sum- 
mary of existing capabilities: Draft technical report, 16:22662 
(R:US) 
SOUTH AFRICA 
Experience with fluidized bed Fischer-Tropsch reactors at 
Sasol, 16:22421 (RA;US) 
SOUTH AUSTRALIA 
Inhalation hazard assessment at Maralinga and Emu, 16:24405 
(R;AU) 
SOUTH CAROLINA 
Hydrogeologic investigation and establishment of a permanent 
muiti-observational well network in Aiken, Allendale, and 
Barnwell Counties South Carolina—Phase 4: Open-File Re- 
port No. 39, 16:24448 (R;US) 
SOUTHEAST REGION 
See FEDERAL REGION IV 
SOVIET UNION 
See USSR 
SPACE FLIGHT 
Nuclear data needs for the space exploration initiative, 
16:25058 (R;US) 
SPACE HVAC SYSTEMS 
HVAC and building systems congress '91; Lighting efficiency 
congress '91; Cogeneration project development '91; Environ- 
mental management congress '91: Proceedings, 16:23272 
(R;US) 
Optimization of air ducts for nuclear reactor power generation 
station, 16:23145 (RA;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE PROPULSION REACTORS 
Heat resistant materials and their feasibility issues for a space 
nuclear transportation system, 16:23104 (R;US) 
Nuclear data needs for the space exploration initiative, 
16:25058 (R;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES 
Heat resistant materials and their feasibility issues for a space 
nuclear transportation system, 16:23104 (R;US) 
Power System Subpanel Report for Galileo: Volume 2, Appen- 
dices, 16:23251 (R;US) 
Safety Evaluation Report for Ulysses, 16:23253 (R;US) 
Safety Evaluation Report for Ulysses, 16:23252 (R;US) 


16:23824 
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Safety Evaluation Report for Ulysses, 16:23253 (R;US) 
Safety Evaluation Report for Ulysses, 16:23252 (R;US) 
Small Ex-core Heat Pipe Thermionic Reactor concept (SEH- 
PTR), 16:22990 (R;US) 
The Ulysses risk uncertainty analysis: 
(R;US) 
Whipple bumper shield simulations, 16:23424 (R;US) 
SPACE-TIME 
Anisotropic space-time, 16:25272 (R;SU) 
SPALLATION 
Measurement of spallation cross sections using the synchrocy- 
clotron internal beam, 16:24119 (R;SU;In Russian) 
PSI condensed matter research and material sciences progress 
report 1990: Annex Ill - Annual report 1990, 16:25457 (I;CH) 


SPARK GAPS 
Laser triggered spark gap modeling: Final report, 16:23850 
(R;US) 
SPARTICLES 
Symmetries of N=2 supersymmetric models and the mass of 
lightest SUSY particle, 16:24739 (R;SU) 


SPECIAL PRODUCTION REACTORS 
See also K REACTOR 
Efficiency and mass loading characteristics of a typical HEPA fil- 
ter media material, 16:23146 (RA;US) 


SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 


SPECIFICATIONS 
Feasibility assessment of a risk-based approach to technical 
specifications: Volume 1, Executive summary, 16:23158 
(R;US) 
SPECTRA UNFOLDING 
An algorithm for the construction of a complex gamma-decay 
scheme on the basis of spectroscopic data from (n, 2) and 
(n, -) reactions, 16:25001 (R;SU) 
Packaged program for nuclear reaction products spectrometry, 
16:24263 (R;SU;In Russian) 
The algorithms of digital data processing for the dynamic spec- 
tral analysis, 16:25497 (R;SU;In Russian) 


SPECTROMETERS 
See also GAMMA SPECTROMETERS 

MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NMR SPECTROMETERS 
NEUTRON SPECTROMETERS 
OPTICAL SPECTROMETERS 
PROTON SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 

The characteristics of hadron calorimeter of the tagged neutrino 
beam facility, 16:24252 (R;SU;In Russian) 
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Transverse cooling in SSC magnets, 16:23998 (R;US) 

Cooling Systems 
Subcooler assembly for SSC single magnet test program, 
16:24042 (R;US) 
Corrections 
The SSC Collider correction system, 16:24163 (R;US) 
Cryostats 

Design development for the 50mm Superconducting Super Col- 

lider dipole cryostat, 16:24055 (R;US) 
Design 

Design considerations and prototype performance of the Fermi- 
lab Main Injector dipole, 16:24047 (R;US) 

Design of superconducting magnets for the SSC, 16:24134 
(R;US) 





Light weight, high field, stable, superconducting magnets for ad- 
vanced transportation systems, 16:23296 (R;US) 

Mechanical design and analysis of the 2D cross-section of the 
SSC collider dipole magnet, 16:24057 (R;US) 

RHIC insertion magnets, 16:24029 (R;US) 

SSC 50 mm dipole cross section, 16:23999 (R;US) 

Errors 

Correction of skew-quadrupole errors in RHIC, 16:24018 (R;US) 

Dynamic aperture and extraction studies for the SSC High En- 
ergy Booster: Revision, 16:23978 (R;US) 

Expansion Joints 

Stability of bellows used as expansion joints between supercon- 

ducting magnets in accelerators, 16:24000 (R;US) 
Frequency Response Testing 

A frequency response study of dipole magnet cold mass for the 

Superconducting Super Collider, 16:24139 (R;US) 
Harmonics : 

A comparison of calculations and measurements of the field 
harmonics as a function of current in the SSC dipole magnets, 
16:24028 (R;US) 

Harmonic analysis of Fermilab main ring quadrupoles, 16:24048 
(R;US) 

Heat Fiux 

Static heat flux to the superconducting dipole of the 

accelerating-storage complex, 16:24173 (R;SU;in Russian) 
Heavy lon Accelerators 

On the problem of energy evacuation from nuclotron magnets, 

16:24068 (R;SU;In Russian) 
Magnetic Fields 

Observation of a periodic pattern in the persistent-current fields 
of the superconducting HERA magnets, 16:24181 (R;US) 

Preliminary study of an integral harmonic analysis magnetic field 
measurement system for long SSC magnets, 16:24112 (R;US) 

Time decay measurements of the sextupole component of the 
magnetic field in a 4-cm aperture, 17-m-long SSC dipole mag- 
net prototype, 16:24166 (R;US) 

Magnetic Properties 

Magnetic properties of iron yoke laminations for SSC dipole 

magnets, 16:24027 (R;US) 
Magnetization 

Correction of magnetization sextupole and decapole in a 5 cen- 
timeter bore SSC dipole using passive superconductor, 
16:24115 (R;US) 

Mechanical Structures 

Tests of 40 mm SSC dipole model magnets with vertically split 

yokes, 16:24044 (R;US) 
Operation 

Cooldown and warmup computer simulations of the SSC ring, 

16:24167 (R;US) 
Performance 

Magnetic performance of new Fermilab high gradient 

quadrupoles, 16:24046 (R;US) 
Pertormance Testing 

Effect of prestress on performance of a 1.8 m SSC R&D dipole, 

16:24026 (R;US) 
Power Supplies 

Switchable 10 Hz/1 Hz LEB magnet power supply system, 

16:24144 (R;US) 
Pulsed Magnet Coils 

Development of pulsed superconducting magnets and their op- 

erating characteristics, 16:25212 (RA;XA) 
Quenching 

Divergent quench velocity expression and 4-cm SSC R&D 
dipole magnets, 16:24151 (R;US) 

Hydraulic quench simulations in SSC dipole magnets, 16:24158 

R;US) 

wan similarity solution approximation to the thermal hydraulic 
quenchback in superconductors, 16:24150 (R;US) 

One-dimensional time-independent conduction states and tem- 
perature distribution along a normal zone during a quench, 
16:24152 (R;US) 

Quench analysis of the energy deposition in the SSC magnets 
and radiation shielding of the low-6 IR quadrupoles, 16:24153 
(R;US) 


SUPERCONDUCTING SUPER COLLIDER 
Design 


Quench propagation in a_ cable-in-conduit force-cooled 
superconductor—Preliminary results, 16:23826 (R;US) 

Quench simulation studies of TAC jelly roll superterric dipole 
corrector elements for the SSC, 16:24137 (R:US) 

Quench simulation studies of the TAC Jelly Roll superterric 
dipole corrector elements for the SSC, 16:24149 (R;US) 

Research Programs 

Development of pulsed superconducting magnets and their op- 
erating characteristics, 16:25212 (RA;XA) 

Development of superconducting magnets for a tokamak fusion 
machine at JAERI, Japan, 16:25216 (RA:XA) 

ITER magnet development program at the Lawrence Livermore 
National Laboratory, USA, 16:25213 (RA;XA) 

Model coil testing to complete the database for the NET fusion 
device, 16:25215 (RA;XA) 

Research and development project of superconducting helical 
coil at the National Institute for Fusion Science, Japan, 
16:25214 (RA;XA) 

The SULTAN-II| project, 16:25217 (RA;XA) 

Serpukhov Tevatron 

Static heat flux to the superconducting dipole of the 

accelerating-storage complex, 16:24173 (R;SU;in Russian) 
Stress Analysis 

Effect of prestress on performance of a 1.8 m SSC R&D dipole, 

16:24026 (R;US) 
Stresses 

Cookiown stresses on the coldmass of SSC dipole magnets, 
16:24159 (R;US) 

Experiments with all-Kapton insulation and axial prestress in 1.8 
m-long SSC R&D magnets, 16:24025 (R;US) 

Subcooling 

Subcooler assembly for SSC single magnet test program, 

16:24042 (R;US) 
Supports 

Alternative concepts for structurally supporting the cold mass of 

a superconducting accelerator magnet, 16:24138 (R;US) 
Temperature Gradients 

Cooldown stresses on the coldmass of SSC dipole magnets, 

16:24159 (R;US) 
Testing 

Bipolar and unipolar tests of 1.5m model SSC collider dipole 
magnets at Fermilab, 16:24043 (R;US) 

Tests of 1.5 meter model 50mm SSC collider dipoles at Fermi- 
lab, 16:24045 (R;US) 

Tests of 40 mm SSC dipole model magnets with vertically split 
yokes, 16:24044 (R;US) 

SUPERCONDUCTING SUPER COLLIDER 
Beam Dumps 
On the design of beam absorbers for the SSC, 16:24154 (R;US) 
Beam Dynamics 
Recent non-linear dynamics studies for the SSC, 16:23981 
(R;US) 
Beam Emittance 
Emittance growth due to beam motion, 16:23987 (R;US) 
Beam injection 

Low momentum compaction lattice study for the SSC Low En- 

ergy Booster, 16:23985 (R;US) 
Beam Optics 

Effect of tune modulation on the dynamic aperture of the SSC 
lattice, 16:23986 (R;US) 

On dynamic aperture, 16:23919 (R;US) 

Computer Architecture 
High energy physics computing at the SSCL, 16:23982 (R;US) 
Computerized Control Systems 

Overview of real-time kernels at the Superconducting Super 

Collider Laboratory, 16:24142 (R;US) 
Cryostats 

Design of the multilayer insulation system for the Superconduct- 

ing Super Collider 50mm dipole cryostat, 16:24056 (R;US) 
Data Base Management 

Lattice parameters database and operational simulation at 

FNAL and SSCL, 16:23897 (R;US) 
Design 
Evolution of SSC collider design, 16:23899 (R;US) 
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SUPERCONDUCTING SUPER COLLIDER 
Filaments 


Filaments 
Magnetization studies of multifilamentary strands for supercon- 
ducting supercollider (SSC) applications Methods of 
controlling proximity-effect coupling and residual magnetiza- 
tion. 16:25209 (RA:XA) 
Higgs Bosons 
Detection of heavy particles: 
(RA:JP) 
Information Retrieval 

Document format considerations for a document tracking and 

storage system, 16:24308 (R;US) 
Measuring Instruments 
Instrumentation for SSC test beams, 16:24165 (R;US) 
Meetings 

Proceedings of the international workshop on solenoidal detec- 

tors for the SSC, 16:24087 (R;JP) 
Particle Boosters 

Debunching and capture in the LEB for the SSC: Revision, 

16:24145 (R;US) 
Quarks 

Detection of heavy particles: 
(RA;JP) 

Radiation Detectors 

Proceedings of the international workshop on solenoidal detec- 
tors for the SSC, 16:24087 (R;JP) 

Rt Systems 
Overview of the Superconducting Super Collider rf systems, 
16:24155 (R;US) 
Standard Model 
Present status and physics prospects of SSC, 16:24718 (RA:JP) 
Superconducting Magnets 

Recent improvements in superconducting cable for accelerator 

dipole magnets, 16:24108 (R;US) 
Underground Facilities 

Planning and development of underground facilities for the 

SSC, 16:23898 (R;US) 
SUPERCONDUCTING WIRES 
Alternating Current 

Developments of advanced superconductors for fusion in 

Japan, 16:25194 (RA;XA) 
Critical Current 

High field J. characteristics of in-situ processed V3Ga and CCE 
processed Nb;°Al wires, 16:25200 (RA;XA) 

High-field superconducting properties and electrical resistivity of 
(Nb,Ti)3Sn composite conductors by the tube method, 
16:25196 (RA;XA) 

Nb3Al conductor development at ENEA and EM/LMI, Italy, 
16:25201 (RA;XA) 

Strain dependence of critical current in advanced NbzSn super- 
conductors, 16:25199 (RA;XA) 

Electric Conductivity 

High-field superconducting properties and electrical resistivity of 
(Nb,Ti)g3Sn composite conductors by the tube method, 
16:25196 (RA:XA) 

Measurement of thermal conduction coefficient and electric spe- 
cific resistance of composite superconducting wires, 
16:24061 (R;SU;in Russian) 

Progress in superconducting wires in Furukawa, Japan, 
16:25197 (RA;XA) 

Extrusion 

Fabrication and wire extrusion of ceramic superconductors, 

16:23432 (R;US) 
Fabrication 

Development of Nb3A! multifilamentary wire by the jelly-roll pro- 
cess, 16:25202 (RA;XA) 

High field J. characteristics of in-situ processed V3Ga and CCE 
processed Nb;°Al wires, 16:25200 (RA;XA) 

Nb3Al conductor development at ENEA and EM/LMI, Italy, 
16:25201 (RA;XA) 

Progress in superconducting wires in Furukawa, 
16:25197 (RA;XA) 

Ginzburg-Landau Theory 

Flux pinning by thin a-Ti ribbons in superconducting Nb-Ti, 

16:25198 (RA;XA) 


Quarks and Higgs. 16:24285 


Quarks and Higgs, 16:24285 


Japan, 


674 ERA Vol. 16, No. 9 


intermetallic Compounds 
Technical superconducting materials, 16:25195 (RA:XA) 
Niobium Alloys 
Technical superconducting materials, 16:25195 (RA:XA) 
Processing 
Overview of the status of and prospects for high-T.wire and 
tape development, 16:23839 (R;US) 
Stability 
Effect of heat capacity and matrix resistivity on stability of super- 
conductors in fast changing fields, 16:25210 (RA;XA) 
Superconducting Composites 
Nb3Al multifilamentary superconductor, 16:25203 (RA;XA) 
Thermal Conduction 
Measurement of thermal conduction coefficient and electric spe- 
cific resistance of composite superconducting wires, 
16:24061 (R;SU;in Russian) 
Titanium Alloys 
Technical superconducting materials, 16:25195 (RA;XA) 
SUPERCONDUCTIVITY 
Muon studies of heavy fermions, 16:25222 (R;US) 
SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
ORGANIC SUPERCONDUCTORS 
TYPE-II SUPERCONDUCTORS 
Application of muon spin relaxation experiment to the mixed 
state superconductors, 16:25221 (R;US) 
Electro-electronic ceramic/superconductors, 16:23454 (1;BR;In 
Portuguese) 
Structural changes in ceramics YBagCu307_, under Ar*” irradi- 
ation with energy 46 MeV, 16:23460 (R;SU;In Russian) 
Superconducting materials and magnets: Proceedings of a spe- 
cialists’ meeting held in Tokyo, 4-6 September 1989, 
16:25193 (R;XA) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFUND 
SAFFIRE user's guide: Superfund and Federal Facilities 
Information System for Risk Evaluation: Installation proce- 
dure/tutoriaV/data dictionary: Release 1.0, 16:23186 (R;US) 
SUPERLATTICES 
High-resolution Z-contrast imaging of superlattices and het- 
erostructures, 16:23526 (R;US) 
Temperature dependence of the elastic behavior of structurally 
disordered metallic superlattices, 16:23345 (R;US) 
SUPERNOVAE 
Eftects of the equation of state in neutron stars and in stellar col- 
lapse, 16:24611 (R;US) 
Self-similar matter expansion into the vacuum after shock wave 
appearence on a star surface, 16:24617 (R;SU;iIn Russian) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 
A novel supersymmetry in 2-dimensional Yang-Mills theory on 
Riemann surfaces, 16:24841 (R;JP) 
Dynamical parasupersymmetries in quantum mechanics, 
16:24832 (IA;BR) 
Geometry of spontaneously broken local N=1 supersymmetry in 
superspace, 16:24833 (R;SU) 
R-symmetry violation in N=2 SUSY, 16:24830 (R;SU) 
SUSY search at HERA, 16:24798 (RA;JP) 
Supercoherent states and physical systems, 16:25305 (R;US) 
SUPO REACTOR 
TA-2 Water Boiler Reactor Decommissioning Project: Final 
project report, 16:23134 (R;US) 
SURFACE BARRIER DETECTORS 
A model of charge collection process in a silicon surface barrier 
detector, 16:24296 (RA;JP) 
SURFACE CONTAMINATION 
ARAC: A_ computer-based emergency-response 
assessment service with global 
16:23163 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


dose- 
application potential, 





SEAS 
SWIMMING POOLS 

Hydrogeologic performance assessment analysis of the com- 
mercial low-level radioactive waste disposal facility near West 
Valley, New York, 16:24458 (R;US) 

Surveillance of Site A and Plot M: Report for 1990, 16:24444 
(R;US) 

Work plan for the preliminary site investigation for McMurdo Sta- 
tion, Ross Island, Antarctica, 16:24403 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Computing minimal surfaces via level set curvature flow, 
16:25502 (R;US) 

Interactions of molecules with surfaces: Final report, 1 August 
1986-30 April 1991, 16:25096 (R;US) 

Recent ASME Code Section 11 developments for surface ex- 
amination through coatings, 16:23810 (R;US) 

Studies of ultrathin magnetic films and particle-surface interac- 
tions with spin-sensitive electron spectroscopies: Progress 
report, 1 November 1990-31 October 1991, 16:25100 (R;US) 

X-ray reflectivity studies of Au surfaces, 16:23361 (R;US) 

SURFACTANTS 

Dewatering studies of fine clean coal: Technical [quarteriy] re- 
port, December 1, 1990—February 28, 1991, 16:22489 (R;US) 

The effect of alkaline agents on retention of EOR chemicals, 
16:22594 (R;US) 

SURPLUS NUCLEAR FACILITIES 
Environmental Audit, Weldon Spring Site Remedial Action 
Project, 16:22782 (R;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SUSCEPTIBILITY (MAGNETIC) 

See MAGNETIC SUSCEPTIBILITY 
SWEAT GLANDS 

See SKIN 
SWEDEN 

Fracture detection in crystalline rock using ultrasonic reflection 
techniques: Volume 1: Swedish-American Cooperative Pro- 
gram on radioactive waste storage in mined caverns in 
crystalline rock, 16:22725 (R;US) 

SWIMMING POOLS 
Dehumiditying water heater: 
16:23317 (R;US) 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 
Procyon experiments utilizing explosively-formed fuse opening 
switches, 16:23838 (R;US) 
SWITZERLAND 
PS| annualreport 1990: Generai part, 16:25455 (|;CH;In German) 
SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYMMETRY BREAKING 

Calculating the decay constants in dynamical symmetry break- 

ing, 16:24803 (RA;JP) 
SYNCHROCYCLOTRONS 

See also DUBNA SYNCHROCYCLOTRON 

Measurement of spallation cross sections using the synchrocy- 
clotron internal beam, 16:24119 (R;SU;In Russian) 

The system for remote shutting of the LIYaF synchrotron colli- 
mators, 16:24118 (R;SU;in Russian) 

SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
ANL Advanced Photon Source crotch absorber design, 
* 16:23996 (R;US) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
SPRING-8 STORAGE RING 

ANL Advanced Photon Source crotch absorber design, 

16:23996 (R;US) 


Technical progress report, 


SYNTHINE PROCESS 


Beam transport to the SXLS ring, 16:24036 (R;US) 

Commissioning of the Phase | superconducting x-Ray lithogra- 
phy source (SXLS) at BNL, 16:23860 (R;US) 

Lattice properties of the Phase | BNL x-ray lithography source 
obtained from fits to magnetic measurement data, 16:23923 
(R;US) 

Magnetic measurements of the XLS magnets, 16:24022 (R;US) 

Modeling in control of the Advanced Light Source, 16:24116 
(R;US) 

Operation of synchrotron light sources with multiple insertion de- 
vices, 16:23997 (R;US) 

Physics and technology challenges of ultra low emittance syn- 
chrotron light sources, 16:23861 (R;US) 

Real world issues for the new soft x-ray synchrotron sources, 
16:23892 (R;US) 

Soft x-ray lithography at Berkeley's Advanced Light Source: 
Proceedings, 16:23889 (R;US) 

The ALS — A high-brightness XUV synchrotron radiation source, 
16:23890 (R;US) 

The U5.0 Undulator for the ALS, 16:24109 (R;US) 

Transport line from the Linac to the SXLS ring, 16:24040 (R;US) 

Variant of the focusing monochromator for experiments on exci- 
tation of isotopes nuclear levels using synchrotron radiation, 
16:24065 (R;SU;In Russian) 

SYNCHROTRONS 

See also BROOKHAVEN AGS 

FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
JINR SYNCHROTRON 
KEK SYNCHROTRON 
NSLS 
SERPUKHOV SYNCHROTRON 

Application of system identification techniques to an rf cavity 
tuning loop, 16:24136 (R;US) 

Realistic modeling of microwave instability effects on the 
evolution of the beam energy-phase distribution in proton syn- 
chrotrons, 16:23928 (R;US) 

SYNOVIA 
See BONE JOINTS 


SYNROC 
See SYNTHETIC ROCKS 


SYNTHESIS GAS 

Heterogeneous catalytic conversion of syn-gas to fuel alcohols, 
16:22870 (RA;US) 

Probe molecule studies: Active species in alcohol s 
Quarterly report No. 2, January 1991—March 1991, 16: 22492 
(R;US) 

Synthesis of dimethyl ether and alternative fuels in the liquid 
phase from coal-derived syngas, 16:22414 (RA;US) 

SYNTHETIC FUELS 

See aiso HYDROGEN FUELS 

Design of slurry rector for indirect liquefaction applications, 
16:22424 (RA;US) 

Opportunities in the synfuels industry, 16:22871 (R;US) 

Opportunities in the synfuels industry: Proceedings, 16:22866 
(R;US) 

Specifications for future transportation fuels: Impacts on coal 
liquefaction R and D, 16:23335 (RA;US) 

The slurry phase Fischer-Tropsch reactor: A comparison of 
slurry versus fixed-bed reactor designs for Fischer-Tropsch 
distillate production, 16:22423 (RA;US) 

SYNTHETIC ROCKS 

Pertormance of SYNROC under conditions relevant to reposi- 
tory disposal, 16:22715 (RA;XA) 

The SYNROC studies at the Japan Atomic Energy Research In- 
stitute, 16:23537 (RA;XA) 

SYNTHETIC-APERTURE RADAR 

Comparison of synthetic aperture radar autofocus techniques— 
Phase gradient vs subaperture, 16:23792 (R;US) 

Relationships between autofocus methods for SAR and self- 
survey techniques for SONAR, 16:23793 (R;US) 


SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
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SYSTEMS ANALYSIS 


SYSTEMS ANALYSIS 
R and D survey, systems and reliability, 16:23166 (R;SE;In 
Swedish) 
6J-SYMBOLS 
See RACAH COEFFICIENTS 


T 


T INVARIANCE 
CP-violation in SUSY and T-odd asymmetry, 16:24800 (RA;JP) 
T3 HORMONE 
See TRIIODOTHYRONINE 
T4 HORMONE 
See THYROXINE 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 

Evaluation of tank thermal expansion data in CALDEX, 
16:22643 (R:US) 

Federal facility agreement contingency, upgrade, and replace- 
ment plans for the ORNL active low-level radioactive waste 
tank system, 16:22736 (R;US) 

Ventilation flow recommendations for Waste Tank 241-SY-101, 
16:22764 (R:US) 

TANTALUM 
The Mo/Ta (100) interface, 16:25108 (R;XA) 
TANTALUM 181 TARGET 

Investigation of photonuclear reactions with a-particle emission in 
the giant dipole resonance region, 16:24921 (R;SU;In Russian) 

Production cross sections of neutron deficient isotopes of At and 
Po from nuclear reactions 'Ho+*°Ar, ™°Tb+ “Ca and 
181Ta+24Mg, 16:24954 (R;SU) 

The Coulomb effects in the microscopic theory of multinucieon 
transfer reactions, 16:25004 (R;SU) 

The measurement of the absolute a-branches of neutron- 
deficient '*°-'®5Bj nuclei, 16:24956 (R;SU;In Russian) 

TANTALUM ALLOYS 
On a possibility to develop high-field superconducting magnet 
systems, 16:25218 (R;SU;in Russian) 
TANTALUM COMPLEXES 
Aqueous chemistry with element 105, 16:23765 (IA;SU) 
TAR 

See also BITUMENS 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical process report, January 1, 1991—April 1, 1991, 
16:22479 (R;US) 

Modeling the devolatilization behavior of high volatile bitumi- 
nous coals, 16:22412 (R;US) 

TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also ARGON 40 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
BORON 10 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CHLORINE 35 TARGET 
COBALT 59 TARGET 
COPPER 64 TARGET 
COPPER 65 TARGET 
DEUTERIUM TARGET 
ERBIUM 170 TARGET 
GADOLINIUM 157 TARGET 
GERMANIUM 76 TARGET 
GOLD 197 TARGET 
HAFNIUM 180 TARGET 
HELIUM 3 TARGET 
HOLMIUM 165 TARGET 
HYDROGEN 1 TARGET 
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INDIUM 115 TARGET 
LASER TARGETS 

LEAD 207 TARGET 
LEAD 208 TARGET 
LITHIUM 7 TARGET 
MOLYBDENUM 96 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
SILVER 108 TARGET 
TANTALUM 181 TARGET 
TERBIUM 159 TARGET 
THALLIUM 205 TARGET 
THORIUM 232 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
URANIUM 239 TARGET 
VANADIUM 51 TARGET 
XENON 131 TARGET 

Seventh target fabrication specialists’ meeting, 16:25399 (R;US) 

Some design considerations for pbar target sweeping station, 
16:24058 (R;US) 

The equivalence of simple models for radiation-induced im- 
pulse, 16:25064 (R;US) 

The modified method of electrocapillar spraying of thin and thick 
targets from organic solutions of radioactive and nonradioac- 
tive substances, 16:23774 (R;SU;In Russian) 

TASK SCHEDULING 
FALCON: A distributed scheduler for MIMD architectures, 
16:25478 (R;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
How to search for an electric dipole form factor of the 7 lepton at 
a r-charm factory, 16:24814 (R;US) 
TAUONS 
See TAU PARTICLES 
TAXES 
Production based taxation, 16:22596 (R;NO;In Norwegian) 
TBR TOKAMAK 

Analysis of turbulence spectrum in the TBR-1, 16:25350 

(1;BR;In Portuguese) 
TECHNETIUM 99 

Technical summary of the Performance Assessment Calcula- 
tional Exercises for 1990 (PACE-90): Volume 1, “Nominal 
configuration” hydrogeologic parameters and caiculational re- 
sults: Yucca Mountain Site Characterization Project (Yucca 
Mountain Project), 16:22750 (R;US) 

TECHNICAL SPECIFICATIONS 

See SPECIFICATIONS 

TECHNOLOGY TRANSFER 

Communicating success: 
16:25537 (R;US) 

Conservation and renewable energy programs: Technical and 
financial assistance, 16:23200 (R;US) 

Technology transfer: A new program between Sandia National 
Laboratories and the University of New Mexico, 16:23216 
(R;US) 

TEFLON 

Stability of pore size in nuclear track membranes, 16:23541 
(R;SU) 

TELLURIUM COMPLEXES 

Study of the kinetic of [Te(SCN sub(2)H sub(4)) sub(4)}] (SO 
sub(4)) sub(2) complex formation used on sup(132)Te sepa- 
ration from sup(99)Mo obtained in sup(235)U fission, 
16:22637 (|;BR;in Portuguese) 

TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
TENSOR MESONS 
See also F2-1270 MESONS 
K*2-1430 MESONS 


Writing about technology transfer, 





Experimental study of the reaction +-7->2*2~ with the detector 

CELLO, 16:24687 (R;DE;In German) 
TERBIUM 159 TARGET 

Production cross sections of neutron deficient isotopes of At and 
Po from nuclear reactions '®5Ho+“°Ar, ®Tb+ “Ca and 
181Ta+24Mg, 16:24954 (R;SU) 

Target residues from the reactions of 3.65 A GeV deuterons with 
8SNb, 8 Ag, Tb, 197Au and 2°7:2Pb, 16:24919 (R;SU;In 
Russian) 

TERNARY FISSION 
Allowance for nuclear and dissipative forces in trajectory calcu- 
lations of ternary fission, 16:25039 (R;SU;in Russian) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 

See also RANGELANDS 

Development of Hanford Site lysimeter facilities, 16:22765 (R;US) 

Survey seminar ‘Fertilization of ailing tree stands’ by the IMA 
(Inter-Ministerial Task Force of the Federal Government and 
Laender on Forest Decline/Air Pollution), 16:24584 (R;DE;In 
German) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRAHYMENA 

Chaos and microbial systems: Technical progress report, 15 

April 1990-15 January 1991, 16:24516 (R;US) 
TETRALIN 

The effect of selective absorption on coal conversion: [Quar- 
terly] report for the period of September, 1990—January 1991, 
16:22491 (R;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEXACO GASIFICATION PROCESS 
Integration and testing of hot desulfurization and entrained flow 
gasification for power generation systems, 16:22907 (RA;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 

Detection of coherent structures in the edge of the TEXT toka- 
mak plasma, 16:25392 (R;US) 

The Texas experimental tokamak: Progress report, December 
1, 1990—October 31, 1991, 16:25405 (R;US) 

TEXT EDITORS 
Using fullscreen CMS at CERN, 16:25515 (R;US) 
TEXTOR TOKAMAK 
Density limits and evolution of disruptions on TEXTOR, 
16:25367 (R;DE) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

Comparison of high-n instabilities including alpha-particle ef- 
fects in BPX and TFTR, 16:25385 (R;US) 

Operation of a TFTR ion source with a ground potential gas 
feed into the neutralizer, 16:25440 (R;US) 

Power and particle balance during neutral beam injection in 
TFTR, 16:25377 (R;US) 

Recent TFTR results, 16:25382 (R;US) 

Search for diffusion of counter-passing MeV ions in the TFTR 
tokamak, 16:25383 (R;US) 

Slow diffusion of passing MeV ions in TFTR, 16:25384 (R;US) 

THALLIUM 205 TARGET 

Cross sections and alpha decay properties of the Ac, Th and Pa 
isotopes produced in the 2°5T] + ?2Ne reaction, 16:24960 
(R;SU) 

THALLIUM COMPOUNDS 
See also THALLIUM OXIDES 
THALLIUM SULFIDES 

The superconducting flux flow transistor: Models and applica- 

tions, 16:23849 (R;US) 


THERMOELECTRIC GENERATORS 


THALLIUM OXIDES 

Annealing and structure studies on TI-2223 and TI-1223 crys- 

tals, 16:23513 (R;US) 
THALLIUM SULFIDES 

Measurements of quadrupolar interaction by perturbed angular 
correltion method on intercalated 2H-TaS sub(2), 16:25117 
(|;BR;In Portuguese) 

THERMAL BATTERIES 
Feasibility study of a 200 ampere battery, 16:23178 (R;US) 
THERMAL CONDUCTIVITY 

Quasi-analogue method for determination thermal contact resis- 

tance, 16:23805 (R;UA;In Russian) 
THERMAL EFFLUENTS 

Experimental verification of mathematical model of thermal diffu- 

sion in sea, 16:24449 (R;IT;In Italian) 
THERMAL ENERGY STORAGE EQUIPMENT 
Opportunities for thermal energy storage in electric utility appli- 
cations, 16:23174 (R;US) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL INSULATION 

Joint Industry/Government Research Project: Comparison of 
thermal aging for roof exposures and thin-specimens of 
experimental polyisocyanurate insulation foamed with alterna- 
tive blowing agents, 16:23275 (R;US) 

Monitoring and evaluation of foundation insulation retrofits in 
single family detached houses in St. Paul and Minneapolis, 
Minnesota: Final report, 16:23292 (R;US) 

THERMAL NEUTRONS 

Detection of thermal and fast neutrons using track detectors, 
16:24227 (|;BR;In Portuguese) 

Neutron diffraction optics of limited matter with a complicated 
magnetic structure, 16:24260 (R;SU;In Russian) 

THERMAL POLLUTION 
Environmental characterization to assess potential impacts of 
thermal discharge to the Columbia River, 16:24465 (RA;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION 
THERMAL POLLUTION (WATER) 
See THERMAL POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
WOOD-FUEL POWER PLANTS 

Emissions from smail district heating plants and their dispersion, 

16:22541 (RA;Fl) 
THERMAL SHOCK 
Pressurized-thermal-shock technology (For the Heavy Section 
Steel Technology (HSST) Program), 16:22960 (RA;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC REACTOR EXPERIMENT (TREX) 
See THERMIONIC REACTORS 
THERMIONIC REACTORS 

Heat resistant materials and their feasibility issues for a space 
nuclear transportation system, 16:23104 (R;US) 

Small Ex-core Heat Pipe Thermionic Reactor concept (SEH- 
PTR), 16:22990 (R;US) 

THERMOELECTRIC CELLS 

See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 

See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 

Power System Subpane! Report for Galileo: Volume 2, Appen- 
dices, 16:23251 (R;US) 

Safety Evaluation Report for Ulysses, 16:23252 (R;US) 

Safety Evaluation Report for Ulysses, 16:23253 (R;US) 

Safety Evaluation Report for Ulysses, 16:23252 (R;US) 

Tegen - an onedimensional program to calculate a thermoelec- 
tric generator, 16:23250 (R;BR;in Portuguese) 

The Ulysses risk uncertainty analysis: Volume 2, 16:23254 
(R;US) 
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THERMOLUMINESCENT DOSEMETERS 


THERMOLUMINESCENT DOSEMETERS 
The measurement of dose at 70 micrometres’ depth using ther- 
moluminescent dosimeters (tlds), 16:24212 (R:CA) 
THERMOLUMINESCENT DOSIMETRY 
Analysis of quality control tests done by the Canadian power 
utilities on their external dosimetry systems (June 1985 to 
May 1988), 16:25073 (R;CA) 
THERMONUCLEAR DEVICES 
Research and development project of superconducting helical 
coil at the National Institute for Fusion Science, Japan, 
16:25214 (RA;XA) 

Sixth meeting of the IFCR Subcommittee on Atomic and Molec- 
ular Data for Fusion, IAEA Headquarters, Vienna 27-28 
September 1990: Summary report, 16:24651 (R;XA) 

THERMONUCLEAR FUELS 

Fusion with highly spin polarized HD and Dz: Final report, Octo- 

ber 1, 1989-September 30, 1990, 16:25407 (R;US) 
THERMONUCLEAR IGNITION 

Sensitivity of ignition conditions to plasma parameters for com- 

pact tokamak, 16:25340 (R;IT) 
THERMONUCLEAR REACTIONS 

See also MUON-CATALYZED FUSION 

Establishment of an Institute for Fusion Studies: Technical 
progress report, November 1, 1990—October 31, 1991, 
16:25333 (R;US) 

Evaluation of charged-particle reactions for fusion applications, 
16:24931 (R;US) 

THERMONUCLEAR REACTOR MATERIALS 

Evaluation of thermo-mechanical properties data of carbon-based 
plasma facing materials: Report of a consultants’ meeting 
held in Vienna, 17-21 December 1990, 16:25417 (R;XA) 

Postirradiation deformation of ferritic Fe-Cr binary alloys, 
16:25439 (R;US) 

Thermonuciear reactor blankets: Research support activities 
program of COMB (italian ENEA), 16:25412 (R;IT;In Italian) 

THERMONUCLEAR REACTOR WALLS 

See also FIRST WALL 

Evaluation of thermo-mechanical properties data of carbon-based 
plasma facing materials: Report of a consultants’ meeting 
held in Vienna, 17-21 December 1990, 16:25417 (R;XA) 

Thermonuclear reactor blankets: Research support activities 
program of COMB (Italian ENEA), 16:25412 (R;IT;In Italian) 

THERMONUCLEAR REACTORS 

See also ION BEAM FUSION REACTORS 

Catalysed nuclear fusion, 16:25418 (IA;HU) 

Development of superconducting magnets for a tokamak fusion 
machine at JAERI, Japan, 16:25216 (RA;XA) 

External events analysis for experimental fusion facilities, 
16:25410 (R;US) 

Graphite for the nuciear industry, 16:25401 (R;US) 

Organic coolant for ARIES-IIl, 16:25395 (R;US) 

Proposal of infrared bolometry on Frascati Tokamak Upgrade, 
16:25341 (R;IT) 

Sixth meeting of the IFCR Subcommittee on Atomic and Molec- 
ular Data for Fusion, IAEA Headquarters, Vienna 27-28 
September 1990: Summary report, 16:24651 (R;XA) 

Some aspects on alternative lines of magnetic confinement, 
16:25442 (R;SE) 

Temperature and stress analysis of the self-cooled DEMO liquid 
metal blanket (option A), 16:25425 (R;DE) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPLASTICS 

A chemical approach to recycling mixed plastics from shredder 

fluff, 16:23301 (R;US) 
THETA PINCH 

Numerical study of multipole field influence on plasma cooling in 

theta pinch, 16:25349 (R;SU;In Russian) 
THIN FILMS 

Metastable phase equilibria in co-deposited Ni, _,Zr, thin films, 
16:23397 (R;US) 

Studies of ultrathin magnetic films and particle-surface interac- 
tions with spin-sensitive electron spectroscopies: Progress 
report, 1 November 1990-31 October 1991, 16:25100 (R;US) 
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THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOETHERS 
See SULFIDES 
THIOLS 
See also MEA 
MALATHION 
Study of radiation induced oxidation of thiol compounds in aque- 
ous solutions, 16:23706 (R;SU;in Russian) 
THIONAPHTHENES 
Applications of micellar enzymology to clean coal technology: 
Sixth quarterly report, 16:22478 (R;US) 
THORAX 
See CHEST 


THORIUM 

Determination of actinides admixtures in uranium and pluto- 
nium, 16:23613 (IA;SU) 

Determination of thorium distribution coefficient in sediments of 
Pinheiros river, 16:24453 (1;BR;In Portuguese) 

Determination of thorium, uranium, plutonium and americium in 
environmental objects, man’s body and biological materials, 
16:23624 (IA;SU) 

In-line and non-destructive determination of Th, U and Pu in 
process steams, air filters, and mox-pellets, 16:23619 (IA;SU) 

Investigations of the separation of Np, Pa, U, Th, and ree in ge- 
ological samples, 16:23620 (IA;SU) 

Neutron activation analysis for trace amounts of thorium, ura- 
nium and neptunium, 16:23616 (IA;SU) 

Neutron activation analysis for ultra low content of uranium and 
thorium in aluminium and silica, 16:23617 (IA;SU) 

Quantitative determination of thorium on the environment moni- 
toring program of IPEN - CNEN/SP, 16:23585 (I;BR;In 
Portuguese) 

THORIUM 223 

Cross sections and alpha decay properties of the Ac, Th and Pa 
isotopes produced in the 2°5Ti + *2Ne reaction, 16:24960 
(R;SU) 

THORIUM 228 

Hydrogeochemical utilization of natural isotopes from U(4n+2) 
and Th(4n) series at Morro do Ferro, Pocos de Caldas (MG), 
16:24451 (1;BR;In Portuguese) 

THORIUM 230 

Hydrogeochemical utilization of natural isotopes from U(4n+2) 
and Th(4n) series at Morro do Ferro, Pocos de Caldas (MG), 
16:24451 (1;BR;In Portuguese) 

THORIUM 232 

Hydrogeochemical utilization of natural isotopes from U(4n+2) 
and Th(4n) series at Morro do Ferro, Pocos de Caldas (MG), 
16:24451 (1;BR;ln Portuguese) 

THORIUM 232 TARGET 

Target residues from the reaction of 3.654 GeV 'C with 252Th 

and 298), 16:24966 (R;SU) 
THORIUM 234 
Electrodeposition of actinide traces from aqueous alkaline solu- 
tions and tributilphosphate, 16:23770 (IA;SU) 
THORIUM BROMIDES 
Metal clusters with reduced thorium bromides, 16:23728 (IA;SU) 
THORIUM CARBIDES 
Metal clusters with reduced thorium bromides, 16:23728 (IA;SU) 


THORIUM COMPLEXES 

Complexing of 
acid(phosphinotricyn) 
(IA;SU;In Russian) 

Composition and structure of fluoro-complexone compounds of 
some f-elements, 16:23736 (IA;SU) 

Interaction of metal ions with humus substances as the basis of 
some natural and technological processes, 16:23714 
(IA;SU;In Russian) 

Structural and chemical aspects in mixed ligand uranyl com- 
plexes and related compounds, 16:23735 (IA;SU) 


2-amino-4(methyiphosphino)-butanoic 


with some metal ions, 16:23662 





THORIUM COMPOUNDS 
See also THORIUM BROMIDES 
THORIUM CARBIDES 
THORIUM HYDROXIDES 
THORIUM NITRIDES 
THORIUM OXIDES 
Combined XRD, optical reflectivity, and X-ray absorption study 
of actinide pnictides and chalcogenides: a triple way of ap- 
proaching 5f behaviour under pressure, 16:23457 (IA;SU) 
indenyl compounds of thorium and uranium, 16:23748 (IA;SU) 
Synthesis of actinide pnictides by self propagating high temper- 
ature synthesis, 16:23725 (IA;SU) 
THORIUM CYCLE 
Thorium fuel cycle development activities in India (a decade of 
progress: 1981-1990), 16:22996 (R;IN) 
THORIUM HYDROXIDES 
New results of the study of physico-chemical properties of some 
slightly soluble compounds of actinoids, 16:23754 (IA;SU) 
THORIUM ISOTOPES 
See also THORIUM 223 
THORIUM 228 
THORIUM 230 
THORIUM 232 
THORIUM 234 
X-ray intensity for M-, L-series of actinides, 16:23722 (IA;SU) 
THORIUM NITRIDES 
Metal clusters with reduced thorium bromides, 16:23728 (IA;SU) 
THORIUM OXIDES 
Electro-electronic ceramic/superconductors, 16:23454 (1;BR;In 
Portuguese) 
THORON 
See RADON 220 
THREE MILE ISLAND-2 REACTOR 
The lesson of three mile island, 16:23122 (IA;HU) 
THREE-BODY PROBLEM 
Dynamical chaos in the linear 3a-system, 16:25027 (R;SU;in 
Russian) 
Scattering problem for Faddeev equations in adiabatic repre- 
sentation, 16:25282 (R;SU;In Russian) 
THULIUM 169 
Analysis of delayed coincidences curves at parallel and succes- 
sive decay of isomeric states of a nucleus, 16:24920 (R;SU;In 
Russian) 
THULIUM OXIDES 
influence of the superconducting energy gap on the line width of 
the crystal field transition in the high Te superconductor 
Tmo.; Yo.9BaoCuzO¢ 9, 16:25165 (R;SU) 
THYRISTORS 
Thyristor converter simulation and analysis, 16:24013 (R;US) 
THYROID 
Localized beta dosimetry of '5'! in human thyroid, 16:25084 
(R;US) 
THYROID CELLS 
X-ray and radioiodine dose to thyroid follicular cells, 16:24555 
(R;US) 
THYROID STIMULATING HORMONE 
See TSH 
THYROXINE 
Results of the first year of inter-laboratory quality-control of the 
radioassays of thyroid-related hormones in Brazil, 16:24529 
(1;BR) 
TIME-OF-FLIGHT SPECTROMETERS 
Monte Carlo calculations of efficiency, resolution and response 
functions for the upgraded version of the neutron time-of-flight 
spectrometer, KM3, at JET, 16:24192 (R;SE) 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIMING CIRCUITS 
Contributions to the 2nd EPAC conference, 16:23885 (R;FR) 
TIN ALLOYS 
See also ALLOY-ZR98SN-4 
BRONZE 
Improving fatigue life in near-eutectic Sn Pb solders, 16:23409 
(R;US) 


TOKAMAK DEVICES 


On a possibility to develop high-field superconducting magnet 
systems, 16:25218 (R;SU;In Russian) 
TIN OXIDES 
intermediate temperature electrolyte for SOFC, 16:23257 (R;US) 
Solid superacids as coal liquefaction catalysts: Quarterly report, 
June—September 1989, 16:22464 (R;US) 
TISSUE DISTRIBUTION 
Biodistribution studies of rich compounds on boron-10 for BNCT 
(boron neutron capture therapy) uses, 16:24507 (1;BR;in Por- 
) 


High precision in-vivo neutron activation analysis: A new era for 
compartmental analysis in body composition, 16:24517 (R;US) 
TITANIUM 
Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1—March 
31, 1991, 16:22921 (R;US) 
Mechanism of titanium nitride layer production under nitrogen 
ion implantation into titanium, 16:25149 (IA;SU;in Russian) 
The effect of MC forming additions and 10% cold work on the high 
temperature strength of 20Cr-30Ni-Fe alloys, 16:23353 (R;US) 
The future supply of and demand for candidate materials for the 
fabrication of nuclear fuel waste disposal containers, 
16:23780 (R;CA) 
TITANIUM ALLOYS 
Launch capabilities to over 10 km/s, 16:23418 (R;US) 
On a possibility to develop high-field superconducting magnet 
systems, 16:25218 (R;SU;in Russian) 
Properties of titanium alloys: Corrosion and galvanic compatibil- 
ity, 16:23822 (R;NO) 
Synthesis of metastable aluminum-based intermetallics by me- 
chanical alloying, 16:23398 (R;US) 
TITANIUM COMPOUNDS 
See also TITANIUM NITRIDES 
TITANIUM OXIDES 
Radiation-induced amorphization of intermetallic compounds: A 
molecular-dynamics study of CuTi and Cu,Tiz, 16:25089 
(R;US) 
TITANIUM NITRIDES 
Parallel nanometer scale fabrication: Progress report, Septem- 
ber 15, 1990—-May 15, 1991, 16:23362 (R;US) 
TITANIUM OXIDES 
Amorphization in Gd2Ti207 and CaZrTi2O7 irradiated with 3 
meV argon ions, 16:23510 (R;US) 
An exploratory program for using hydrous metal oxide ion ex- 
changers as Fischer-Tropsch catalysts, 16:22419 (RA;US) 
Large bipolarons and superconductivity, 16:25226 (R;US) 
Parallel nanometer scale fabrication: Progress report, Septem- 
ber 15, 1990—May 15, 1991, 16:23362 (R;US) 
Solid superacids as coal liquefaction catalysts: Quarterly report, 
June—September 1989, 16:22464 (R;US) 
X-ray diffraction study of heteroepitaxy of MOCVD grown TiO. 
and VOz films on sapphire single crystals, 16:23436 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES 
Nicotine in environmental tobacco smoke (ETS): Comparison of 
mobile personal and stationary area sampling, 16:24368 
(R;US) 
TOKAMAK DEVICES 
See also ASDEX TOKAMAK 
COMPACT IGNITION TOKAMAK 
FT TOKAMAK 
ITER TOKAMAK 
JFT-2M TOKAMAK 
TBR TOKAMAK 
TEXT DEVICES 
TEXTOR TOKAMAK 
TORE SUPRA TOKAMAK 
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TOKAMAK DEVICES 


Active stabilization of n=0 and n=1 modes in the TCV tokamak, 
16:25371 (R;CH) 
Formation and sustainment of a very low aspect ratio tokamak 
using coaxial helicity injection (the Helicity Injected Torus 
[HIT] experiment): Progress report No. 1, June 1, 1990- 
January 31, 1991, 16:25406 (R;US) 
H-mode energy confinement scaling from the ASDEX, DIll-D 
and jet tokamaks, 16:25346 (R;US) 
Hot-cathode preionization studies in CCT, 16:25381 (R;US) 
The energy confinement scaling based on microturbulence 
transport and neoclassical conductivity in a tokamak, 
16:25364 (R;JP) 
Tokamak magnetic isiands in the presence of nonaxisymmetric 
perturbations, 16:25378 (R;US) 
Transport profiles induced by radially localized modes in toka- 
mak, 16:25337 (R;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOLERANCE 
Thermodynamic and kinetic aspects of surface acidity: Progress 
report, 16:23446 (R;US) 
TOMATOES 
[Mechanisms of inhibition of viral replication in plants]: Progress 
report, 16:24478 (R;US) 
TOP PARTICLES : 
Measuring the heavy top quark width by soft gluon radiation in 
e*te- -> tt-bar, 16:24743 (R;SU) 
Using the top quark for testing Standard Model polarization and 
CP predictions, 16:24823 (R;US) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
First results of the ECE measurements on Tore Supra, 16:25318 
(R;FR) 
Submillimetric interferometry of Tore Supra plasma, 16:25316 
(R;FR) 
Tore Supra: technical aspects and early results after one year of 
operation, 16:25313 (R;FR) 
TORSATRON STELLARATOR 
See also ATF TORSATRON 
Trapped particle confinement studies in | = 2 torsatrons for addi- 
tional helical coils, radial electric field and finite beta effect, 
16:25376 (R;JP) 
TOTAL SUSPENDED PARTICULATES 
Determination of PAHs in airborne particulates in several Italian 
cities by gas chromatography/mass spectometry and HPLC, 
16:24379 (R;IT:In Italian) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS 
PHOEBUS: a 30 MWe solar tower plant for Jordan. Phase 1B: 
feasibility study: Volume 1: main results, 16:22885 (R;CH) 
TRACE ELEMENTS 
See ELEMENTS 
TRACER TECHNIQUES 
Analysis and diagnostics of technological processes by using 
nuclear techniques, 16:22844 (1;CS;in Czech) 
Carbon-14 urea utilization in diagnosis of the presence Campy- 
lobacter pylori in stomach, 16:24498 (R;BR;In Portuguese) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRANSDUCERS 
New TVM transducer: 
(R;IT;In Italian) 
Optoelectronic system to measure the concentration and turbid- 
ity of suspended solids in the water, 16:24213 (I;BR;In 
Portuguese) 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 


Description and operation, 16:23829 
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TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 


TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 


TRANSFER (MASS) 
See MASS TRANSFER 


TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 


TRANSFORMERS 
Investigation of the technical position in the area Power trans- 
formers, 16:23170 (R;SE;in Swedish) 


TRANSIENTS 
See also ELECTRICAL TRANSIENTS 
Effect of guideway discontinuities on magnetic levitation and 
drag forces, 16:23329 (R;US) 


TRANSISTORS 
See also MOS TRANSISTORS 
The superconducting flux flow transistor: Models and applica- 
tions, 16:23849 (R;US) 


TRANSITION ELEMENT ALLOYS 

[Magnetic studies of iron-rare-earth-metalloid alloys]: Technical 
progress report, 16:23364 (R;US) 

[Project report for synchrotron radiation studies of local structure 
and bonding in high T-superconducting oxides, transition 
metal aluminides, and silicides]: Progress report, August 
1990—July 1, 1991, 16:23450 (R:US) 


TRANSITION ELEMENT COMPLEXES 
See also HAFNIUM COMPLEXES 
MOLYBDENUM COMPLEXES 
NICKEL COMPLEXES 
NIOBIUM COMPLEXES 
RUTHENIUM COMPLEXES 
TANTALUM COMPLEXES 
VANADIUM COMPLEXES 
ZIRCONIUM COMPLEXES 
Binding of metal ions with pectins, 16:23716 (IA;SU;In Russian) 
Interaction of metal ions with humus substances as the basis of 
some natural and technological processes, 16:23714 
(IA;SU;In Russian) 
Photoinduced charge and energy transfer processes in molecu- 
lar aggregates: Progress report, 1 July 1988-31 May 1991, 
16:23695 (R;US) 


TRANSITION ELEMENT COMPOUNDS 
See also COPPER COMPOUNDS 
GOLD COMPOUNDS 
IRON COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NICKEL COMPOUNDS 
PLATINUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
TITANIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
Regularities of phase equilibria in the binary uranium tetrachlo- 
ride systems, 16:23726 (IA;SU) 


TRANSITION ELEMENTS 
See also CHROMIUM 

COBALT 
COPPER 
GOLD 
IRON 
MOLYBDENUM 
NICKEL 
NIOBIUM 
PLATINUM METALS 
RHENIUM 
SILVER 
TANTALUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
YTTRIUM 
ZIRCONIUM 





Determination of non-metallic impurities in solid and liquid 
actinide-containing materials by ion-exchange chromatogra- 
phy and gas chromatography, 16:23632 (IA;SU) 

Reactive characterization as a probe of the nature of catalytic 
sites: Progress report, 16:23654 (R;US) 

The pressure-induced Mott Transition in transition-metal io- 
dides, 16:23400 (R;US) 

TRANSITION METALS 

See TRANSITION ELEMENTS 
TRANSMISSION (DATA) 

See DATA TRANSMISSION 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 

Advancing conventional high-resolution electron microscopy, 

16:24331 (R;US) 

TRANSMISSION LINES 

See POWER TRANSMISSION LINES 
TRANSMISSION TOWERS 

See POWER TRANSMISSION TOWERS 
TRANSMUTATION 

REAC*3 nuclear data libraries, 16:24926 (R;US) 
TRANSONIC FLOW 

A comparison of the potential and the Euler formulations of the 
equations of motion for transonic flow, 16:24672 (R;US) 

TRANSPLANTS 

Post-operative observation of ilio-apophyseal transplants on the 
basis of radiography, computed tomography, autoradiography 
and histological assessment, 16:24510 (I;DE;in German) 

TRANSPLUTONIUM COMPOUNDS 
See also AMERICIUM COMPOUNDS 
EINSTEINIUM COMPOUNDS 
ELEMENT 104 COMPOUNDS 

lon-exchange methods for isolation and determination of transplu- 

tonium elements in environmental samples, 16:23602 (IA;SU) 
TRANSPORT 

See also LAND TRANSPORT 

Safety problems relating to plutonium recycling in light water re- 
actors, 16:22939 (R;FR) 

Test Plan and implementation procedures for the Integrated 
Booking System Prototype (IBS-P), 16:23299 (R;US) 

TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 

See PHOTON TRANSPORT 
TRANSPORT (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 

See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORTATION SECTOR 

Feasibility study of transportation management strategies in the 
Poplar Corridor, Memphis, Tennessee, 16:23298 (R;US) 

TRANSPORTATION SYSTEMS 
End-user’s handbook for the Integrated Booking System Proto- 
type (IBS-P), 16:23300 (R;US) 
TRANSURANIUM COMPOUNDS 
See also NEPTUNIUM COMPOUNDS 
PLUTONIUM COMPOUNDS 
TRANSPLUTONIUM COMPOUNDS 

Complex concentrate pretreatment FY 1986 progress report: 
Hanford Tank Safety Project, 16:22740 (R;US) 

United States Transuranium and Uranium Registries: Annual re- 
port, October 1, 1989-September 30, 1990, 16:24560 (R;US) 

TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Bibliography on transuranium elements, 16:23709 (R;IN) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 


TRITIUM SYSTEMS TEST ASSEMBLY 


TRAPS 
Investigation of density inhomogeneities in liquids by positron 
annihilation: Micellar solutions and liquid hydrocarbons, 
16:25174 (R;HU) 
Transportable GC/ion trap mass spectrometry for trace field 
analysis of organic compounds, 16:24330 (R;US) 
TRAVELLING WAVES 
New accelerating unit study with travelling waves, 16:23953 
(R;FR;In French) 
TREES 
See also PINES 
SPRUCES 
Northeast regional biomass energy program: Final report, Au- 
gust 1989-September 1990, 16:22863 (R;US) 
TREUNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TRIGA-BRAZIL REACTOR 
Uses of a small research reactor in Brazil, 16:23076 (R;BR) 
TRIGGER CIRCUITS 
CAMAC fast units (issue 3), 16:24328 (R;SU;In Russian) 
Trigger for charmed particle decays, 16:24250 (R;SU;In Russian) 
TRIODOTHYRONINE 
Results of the first year of inter-laboratory quality-control of the 
radioassays of thyroid-related hormones in Brazil, 16:24529 
(1;BR) 
TRIOXANES 
Radiation initiated polymerization of trioxane and stabilization of 
polyoxymethylene, 16:23697 (R;IN) 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
Recent results and future prospects of TOPAZ experiment, 
16:24714 (RA;JP) 
Recent results from AMY at TRISTAN, 16:24713 (RA;JP) 
Recent results from VENUS, 16:24715 (RA;JP) 


TRITICUM 
See WHEAT 


TRITIUM 

Application of LKB 1220 Quantulus device to determine tritium 
content in hydrosphere, 16:24450 (R;SU;in Russian) 

Evaluation of charged-particle reactions for fusion applications, 
16:24931 (R;US) 

Measurement of beta-spectrum boundary energy of tritium intro- 
duced in a semiconductor detector, 16:24261 (R;SU;in 
Russian) 

Mode of retention of gases in irradiated Li-Al alloy: 1, Distribu- 
tion of tritium and helium between alpha and beta phases, 
16:24932 (R;US) 

Muon-catalyzed fusion theory, 16:24665 (R;US) 

On Coulomb disintegration of relativistic nuclei and hypernuciei, 
16:25016 (R;SU;in Russian) 

Stainless steel electrochemical behaviour - application to the 
decontamination of steel parts contaminated by tritium, 
16:22669 (R;FR;in French) 

Surveillance of Site A and Plot M: Report for 1990, 16:24444 
(R;US) 

Technology and component development for a closed tritium cy- 
cle, 16:25427 (R;US) 

Tritium percolation through porous ceramic breeders: A 
random-lattice approach, 16:25397 (R;US) 

Tritium room air monitor component failure data analysis from 
January 1, 1984 to December 31, 1990, 16:25408 (R;US) 

[Mutagenic effect of tritium on DNA _ of Drosophila 
melanogaster]: Progress report, 16:24557 (R;US) 

TRITIUM PRODUCTION REACTORS 

Guidelines to achieve seals with minimal leak rates for HWR- 

NPR coolant system components, 16:23091 (R;US) 
TRITIUM SYSTEMS TEST ASSEMBLY 

Tritium room air monitor component failure data analysis from 

January 1, 1984 to December 31, 1990, 16:25408 (R;US) 
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TRITON REACTIONS 


TRITON REACTIONS 

On Coulomb disintegration of relativistic nuclei and hypernuclei, 

16:25016 (R:SU;In Russian) 
TRIUMF CYCLOTRON 

TRIUMF KAON factory pre-construction study, 16:23900 (R;CA) 

Three dimensional TOSCA calculations on the TRIUMF second 
arm spectrometer magnet, 16:24298 (RA;US) 

TROPICAL REGIONS 

Physical processes responsible for ENSO events, 16:24630 

(R:XA) 
TROPOSPHERE 

Methods for determination of low-molecular weight carbonyl 
compounds in the ambient atmosphere, 16:24366 (R;US) 

Sampling of atmospheric carbonyl compounds for determination 
by liquid chromatography after 2,4-dinitrophenylhydrazine la- 
belling, 16:24365 (R;US) 

TROUT 

Evaluation of pure oxygen systems at the Umatilla Hatchery: 
Task 1, Review and evaluation of supplemental O2 systems: 
Final report, 16:22874 (R;US) 

Rock Island Dam smolt monitoring: Final reports for 1988, 
1989, and 1990, 16:22878 (R;US) 

TRU WASTES 

See ALPHA-BEARING WASTES 
TRX-1 

See REVERSE-FIELD PINCH 
TSH 

Thyreotrophic hormone from pituitary glands: isolation and use 

on radioimmunoassay, 16:24508 (1;BR;In Portuguese) 

TSP 

See TOTAL SUSPENDED PARTICULATES 
TSTA 

See TRITIUM SYSTEMS TEST ASSEMBLY 
TSUKUBA KEK SYNCHROTRON 

See KEK SYNCHROTRON 
TUBES 

See also PRESSURE TUBES 

An experimental investigation of enhanced tubes for steam con- 
densers, 16:23310 (R;US) 

Impact of cross-sectional changes in the beam tube on beam 
dynamics, 16:23984 (R;US) 

Mechanical analysis of beam tube assemblies for SSC dipoles 
during a quench, 16:24157 (R;US) 

Neutron diffraction determination of the residual stress redistri- 
bution in cracked autofrettaged tubing, 16:23403 (R;US) 

Remote field eddy current testing of ferromagnetic tubes, 
16:23809 (R;FR;In French) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

A performance assessment methodology for high-level radioac- 
tive waste disposal in unsaturated, fractured tuff, 16:22730 
(R;US) 

Assessment of hydrologic impact of extending exploratory 
shafts into the Calico Hills nonwelded tuff unit at Yucca Moun- 
tain, Nevada, 16:22739 (R;US) 

Mechanical characterization of densely welded Apache Leap 
tuff, 16:23552 (R;US) 

Technical basis for a conceptual model in unsaturated tuff for 
the NEFTRAN-S code, 16:22748 (R;US) 

Yucca Mountain near-field environment considerations for engi- 
neered barrier system design and performance (YUCCA 
MOUNTAIN PROJECT), 16:22757 (R;US) 

TUMORS 
See NEOPLASMS 
TUNGSTATES 

Some compounds of penta-, hexavalent actinides with anions of 

XO, type, where X=S, Cr, Se, Mo, W, 16:23732 (IA;SU) 
TUNGSTEN 

Account of cascade formation depth during sputtering, 16:25185 
(R;SU;In Russian) 

Adhesion between CVD diamond films and tungsten, 16:23554 
(R;US) 
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Dopant concentration influence on tunnel formation in chemi- 
cally vapor-deposited tungsten on silicon, 16:23408 (R;US) 

Texture development in CU-W composites, 16:23544 (R;US) 

The magnetron-enhanced etching of double-level tungsten in- 
terconnect, 16:25189 (R;US) 

TUNGSTEN 188 

Production of tungsten-188 and osmium-194 in a nuclear reac- 

tor for new clinical generators, 16:24499 (R:US) 
TUNGSTEN ALLOYS 

Mechanical performance of Alloy 333 to support ceramic barrier 

fitters in a hot-gas cleanup system, 16:23352 (R;US) 
TUNGSTEN CARBIDES 

Beneficial effects of austemper post-treatment on tungsten car- 

bide based wear coatings, 16:23511 (R;US) 
TUNGSTEN ISOTOPES 

See also TUNGSTEN 188 

Transient field measurements of g-factors in 194-196-198 Pr: g(2, +) 
systematics in transitional W, Os, Pt nuclei, 16:24949 (R;AU) 

TUNGSTEN OXIDES 

Large bipolarons and superconductivity, 16:25226 (R;US) 
TUNING 

Tune splitting in the presence of linear coupling, 16:23914 (R;US) 
TURBINE BLADES 

Measurements on a Nibe turbine A at high wind velocity, 12-30 
m/s, 16:22899 (R;DK;In Danish) 

Measurements on air brakes on LM11/12 blades with leading 
edge spoilers: A project supported by the Council of Technol- 
ogy and Elkraft, 16:22901 (I;DK;In Danish) 

TURBULENCE 

Plasma turbulence calculations on supercomputers, 16:25321 
(R;US) 

Shock acceleration with turbulence minimization, 16:24677 
(R;US) 

TURBULENT FLOW 

Heat transfer in channels with uniformly swirled flow, 16:23801 
(R;SU;In Russian) 

Modification of the “TEACH” computer code for use in a study of 
swirling turbulent flows, 16:22574 (R;US) 

Numerical simulation of turbulent convection over wavy sur- 
faces, 16:23799 (R;DE;in German) 

Shockwave considerations for sub-grid closure modeling in tur- 
bulent large eddy simulations, 16:24682 (R;US) 

To the account of finite velocity of thermal diffusion in turbulent 
flows, 16:23800 (R;SU;In Russian) 

TURNIPS 

See BRASSICA 
TURNOVER (RADIONUCLIDES) 

See RADIONUCLIDE KINETICS 
TUVALU 

Agreement of 15 March 1991 between the Republic of Tuvalu 
and the International Atomic Energy Agency for the applica- 
tion of safeguards in connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons, 16:22828 (R;XA) 

TWO-BODY PROBLEM 

Examples of areal objects: relativistic two-body system, spheri- 
cal membrane, de Sitter world, 16:25281 (R;SU;In Russian) 

Integrable three-channel static model for cattering of two parti- 
cles with spin 1 (continued), 16:25290 (R;SU;in Russian) 

TWO-PHASE FLOW 

Adiabatic two-phase flow frictional pressure drop: Part 1, Criti- 
cal parameters and friction factors for air-water mixture, 
16:23796 (R;US) 

Adiabatic two-phase flow frictional pressure drop: Part 2, A gen- 
eralized method for data correlation, 16:23797 (R;US) 

Technique for obtaining standard reference data on critical heat 
fluxes in tubes with uniform heating, 16:23802 (R;SU;In Rus- 
sian) 

TYPE-I] SUPERCONDUCTORS 

Neutron diffraction study of the modulated structure of 

Bio(Sr,Ca)3CusOg,.,, 16:23461 (R;SU) 
TYPE-IIl SUPERCONDUCTORS 

See TYPE-Il SUPERCONDUCTORS 

3J-SYMBOLS 

See CLEBSCH-GORDAN COEFFICIENTS 





U 


U308 

See URANIUM OXIDES U308 
UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
UJM 

See JET MODEL 
UJV 

Progress report for ’89, 16:25463 (R;CS;in Czech) 
ULTRACOLD NEUTRONS 

On measurement of the ultra cold neutron loss factor in beryl- 
lium, 16:25054 (R;SU;In Russian) 

Phenomenological description of UCN interaction with magnetic 
foils, 16:25056 (R;SU;In Russian) 

UCN loss factor measurement in low absorbing surfaces, 
16:25055 (R;SU;in Russian) 

UNCERTAINTY 
See DATA COVARIANCES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND DISPOSAL 

Performance of vitrified high level waste relevant to a repository 
in salt, 16:22711 (RA;XA) 

Radionuclide transport paths in the nearfield - a KBS-3 concept 
study, 16:24441 (R;SE) 

Repository source term for vitrified high level waste, 16:22713 
(RA;XA) 

Spent fuel performance in geologic repository environments, 
16:22717 (RA;:XA) 

The SKB spent fuel corrosion programme: 
16:22716 (RA;XA) 

The potential for microbial life in a Canadian high-level nuclear 
fuel waste disposal vault: A nutrient and energy source analy- 
sis, 16:22653 (R;CA) 

UNDERGROUND FACILITIES 

See also WIPP 

Planning and development of underground facilities for the 
SSC, 16:23898 (R;US) 

Present status and future of Kamiokande, 16:24716 (RA;JP) 

SKN’s review of the preinvestigations for the Aespoe hard rock 
Laboratory, 16:24609 (R;SE;in Swedish) 

The assessment of human intrusion into underground repositories 
for radioactive waste Volume 1: Main report, 16:22692 (R;FR) 

The assessment of human intrusion into underground repositories 
for radioactive waste Volume 2: Appendices, 16:22693 (R;FR) 

The assessment of human intrusion into underground repositories 
for radioactive waste Volume 1: Main report, 16:22692 (R;FR) 

The assessment of human intrusion into underground repositories 
for radioactive waste Volume 2: Appendices, 16:22693 (R;FR) 

Underground research laboratory room 209 instrument array: 
Numerical modellers’ predictions of the rock mass response 
to excavation, 16:25452 (R;CA) 

Underground research laboratory room 209 instrument array: 
Numerical modellers’ predictions of the rock mass response 
to excavation, 16:25451 (R;CA) 

UNDERWATER VEHICLES 
See SUBMARINES 
UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED GAUGE MODELS 
See also STANDARD MODEL 
WEINBERG-SALAM GAUGE MODEL 

Independent SU(2)-loop variables, 16:24844 (R;DE) 

Numerical analysis of tunneling paths in constant field SU(2) lat- 
tice gauge theory, 16:24850 (R;DE) 

The reduced configuration space of SU(2)-lattice gauge theory, 
16:24845 (R;DE) 

UNIFIED-FIELD THEORIES 
See also KOBAYASHI-MASKAWA MATRIX 
WEINBERG-SALAM GAUGE MODEL 
Can gravity do what Higgs does?, 16:24736 (F;XA) 


Status report, 


URANIUM 
Mining 


Number fields dynamics and the compactification of space prob- 
lem in the unified theories of fields and strings, 16:24887 
(R;SU;In Russian) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Qualitative analysis of cosmological models in Brans-Dicke 
theory, solutions from non-minimal coupling and viscous uni- 
verse, 16:24615 (1;BR;In Portuguese) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY MINAS GERAIS TRIGA REACTOR 
See TRIGA-BRAZIL REACTOR 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNSTEADY FLOW 
A method for the approximate solutions of the unsteady bound- 
ary layer equations, 16:25241 (R;XA) 
URAGAN STELLARATOR 
Analytical description of the vacuum magnetic configuration of 
the ’Uragan-2M’ torsatron and {eq ratio evolution, 16:25414 
(R;SU;In Russian) 
URANIUM 
See also DEPLETED URANIUM 
Adsorption 
Sorption studies of uranium in sediment-groundwater systems 
from the natural analogue sites of Needle’s Eye and Broub- 
ster, 16:24415 (R;FR) 
Alpha Spectroscopy 
Electrodeposition of actinide traces from aqueous alkaline solu- 
tions and tributilphosphate, 16:23770 (IA;SU) 
Aqueous Solutions 
Simultaneous determination of nitric acid and uranium concen- 
trations in aqueous solution from measurements of electrical 
conductivity, density, and temperature: Consolidated Fuel 
Reprocessing Program, 16:22629 (R;US) 
Auc 
Technology of uranium recovery from effluent of uranium 
hexafluoride(UF sub(6)) reconversion to ammonium urany! tri- 
carbonate (TCAU), 16:22634 (1;BR;In Portuguese) 
Uranium recovery from the TCAU experimental unity effluent 
produced by uranyl nitrates, 16:22635 (I;BR;in Portuguese) 
Deposition 
Molecular deposition of uranium in fission chamber electrodes, 
16:23583 (|;BR;In Portuguese) 
Electrodeposition 
Electrodeposition of actinide traces from aqueous alkaline solu- 
tions and tributilphosphate, 16:23770 (IA;SU) 
Electrodes 
Molecular deposition of uranium in fission chamber electrodes, 
16:23583 (1;BR;in Portuguese) 
Fission Chambers 
Molecular deposition of uranium in fission chamber electrodes, 
16:23583 (|;BR;In Portuguese) 
Flow Stress 
A new model of rate dependent elastic-plastic flow, 16:23406 
(R;US) 
Fluorescence Spectroscopy 
Results evaluation of uranium and fluorine analysis in urine from 
workers of Aimirante Alvaro Alberto uranium enrichment 
plant, 16:25078 (I;:BR;In Portuguese) 
Fuel Plates 
Uranium recovery from fuel plates and non-irradiated briquette, 
16:22633 (1;BR;in Portuguese) 
Heavy Water 
Uranium and electricity, 16:23223 (i;CA) 
Isotope Ratio 
The use of standard reference materials in analytical chemistry 
of uranium and plutonium, 16:23605 (IA;SU) 
Mining 
Uranium and electricity, 16:23223 (|;CA) 
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URANIUM 
Neutron Activation Analysis 


Neutron Activation Analysis 

Investigations of the separation of Np, Pa, U, Th, and ree in ge- 
ological samples, 16:23620 (IA;SU) 

Neutron activation analysis for trace amounts of thorium, ura- 
nium and neptunium, 16:23616 (IA;SU) 

Neutron activation analysis for ultra low content of uranium and 
thorium in aluminium and silica, 16:23617 (IA;SU) 

Nuclear Medicine 

Uranium and electricity, 16:23223 (1;CA) 
Nuclear Power 

Uranium and electricity, 16:23223 (1;CA) 
Photometry 

Quantitative determination of total uranium in liquid wastes gen- 
erated from IPEN - CNEN/SP, 16:23586 (i;BR;In Portuguese) 

Quantitative Chemical Analysis 

Controlied-potential coulometric determination of uranium and 
plutonium out of one sample, 16:23627 (IA;SU) 

Coulometric determination of uranium and plutonium content in 
mixed fuel dissolved in nitric acid solutions, 16:23626 (IA;SU) 

Determination of actinides admixtures in uranium and pluto- 
nium, 16:23613 (IA;SU) 

Luminescent determination of neptunium in uranium, 16:23607 
(IA;SU) 

On influence of acid-base equilibrium on characteristics of spec- 
trophotometric methods of uranium solution analysis, 
16:23609 (IA;SU) 

Photoluminescence of crystallophosphors for the determination 
of uranium, neptunium, plutonium and americium, 16:23606 
(IA;SU) 

The use of standard reference materials in analytical chemistry 
of uranium and plutonium, 16:23605 (iA;SU) 

Radioactive Wastes 2 eo 

Quantitative determination of total uranium in liquid wastes gen- 
erated from IPEN - CNEN/SP, 16:23586 (|;BR;In Portuguese) 

Radiometric Analysis 

Determination of thorium, uranium, plutonium and americium in 
environmental objects, man’s body and biological materials, 
16:23624 (IA;SU) 

Solvent Extraction 

Hold-up versus time simulation of U, Pu, and fission products in 

mixer-settler contactors, 16:22630 (R;IT;In Italian) 
Thermal Diftusion 

Contribution of Rutherford backscattering spectrometry to the 
study of irradiation effects on diffusion properties in oxides 
glasses, 16:23524 (R;FR;In French) 

Volumetric Analysis 

Quantitative determination of total uranium in liquid wastes gen- 

erated from IPEN - CNEN/SP, 16:23586 (1;BR;In Portuguese) 
X-Ray Fluorescence Analysis 

In-line and non-destructive determination of Th, U and Pu in 

process steams, air filters, and mox-pellets, 16:23619 (IA;SU) 
URANIUM 225 

Production of Ac, Th, and U isotopes by ?*Ne-induced reac- 

tions, 16:24963 (IA:SU) 
URANIUM 226 

Production of Ac, Th, and U isotopes by 2*Ne-induced reac- 

tions, 16:24963 (IA;SU) 
URANIUM 233 

Method for sources preparation of sup(233)U by evaporation 
technique with tetraethyleneglycol for alpha spectrometry, 
16:23711 (1;BR;in Portuguese) 

Nuclear charge radii changes and electromagnetic moments ra- 
tios of uranium determined by laser spectroscopy, 16:24969 
(R;SU;In Russian) 

URANIUM 234 

Hydrogeochemical utilization of natural isotopes from U(4n+2) 
and Th(4n) series at Morro do Ferro, Pocos de Caldas (MG), 
16:24451 (1;BR;In Portuguese) 

Isotopic ratios determination of sup(235)U/ sup(238)U and 
sup(234)U/ sup(238)U in environmental samples by alpha 
spectrometry, 16:23591 (1;BR;in Portuguese) 

Nuclear charge radii changes and electromagnetic moments ra- 
tios of uranium determined by laser spectroscopy, 16:24969 
(R;SU;In Russian) 
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URANIUM 235 

Average values of 2°°U resonance parameters up to 500 eV, 
16:22999 (R;US) 

Isotopic ratios determination of sup(235)U/ sup(238)U and 
sup(234)U/ sup(238)U in environmental samples by alpha 
spectrometry, 16:23591 (1;BR;In Portuguese) 

Laser isotope separation: the physics of the process, 16:22623 
(R;FR) 

Nuclear charge radii changes and electromagnetic moments ra- 
tios of uranium determined by laser spectroscopy, 16:24969 
(R;SU;In Russian) 

Status of delayed neutron data - 1990, 16:25060 (R;FR) 

Study of the kinetic of [Te(SCN sub(2)H sub(4)) sub(4)] (SO 
sub(4)) sub(2) complex formation used on sup(132)Te sepa- 
ration from sup(99)Mo obtained in sup(235)U fission, 
16:22637 (1;BR;In Portuguese) 

The carrying out of a radiometric analysis method applicable to 
Moroccan phosphates. Study of the uranium amounts, of the 
U/Ra equilibrium ratio and of 222-radon emanation rates, 
16:23598 (1;MA;In French) 

WIMS library up-date project: first stage results, 16:22673 (R;BR) 

URANIUM 235 TARGET 

Fission cross sections in the intermediate energy region, 

16:25032 (R;US) 
URANIUM 236 

Nuclear charge radii changes and electromagnetic moments ra- 
tios of uranium determined by laser spectroscopy, 16:24969 
(R;SU;In Russian) 

URANIUM 237 

Nuclear charge radii changes and electromagnetic moments ra- 
tios of uranium determined by laser spectroscopy, 16:24969 
(R;SU;In Russian) 

URANIUM 238 

Hydrogeochemical utilization of natural isotopes from U(4n+2) 
and Th(4n) series at Morro do Ferro, Pocos de Caldas (MG), 
16:24451 (|;BR;In Portuguese) 

implantation report of laser code, 16:22998 (R:BR;in Portuguese) 

Isotopic ratios determination of sup(235)U/ sup(238)U and 
sup(234)U/ sup(238)U in environmental samples by alpha 
spectrometry, 16:23591 (1;BR;in Portuguese) 

Nuclear charge radii changes and electromagnetic moments ra- 
tios of uranium determined by laser spectroscopy, 16:24969 
(R:SU;In Russian) 

Status of delayed neutron data - 1990, 16:25060 (R;FR) 

The carrying out of a radiometric analysis method applicable to 
Moroccan phosphates. Study of the uranium amounts, of the 
U/Ra equilibrium ratio and of 222-radon emanation rates, 
16:23598 (|;MA;In French) 

URANIUM 238 TARGET 

PEND-B6: Point cross-section data files derived form ENDF/B-6 
basic data files, 16:24962 (R;XA) 

Target residues from the reaction of 3.65A GeV 12C with 22Th 
and 238, 16:24966 (R;SU) 

URANIUM 239 TARGET 

Fission cross sections in the intermediate energy region, 

16:25032 (R;US) 
URANIUM ALLOYS 

Advances in the preparation of actinide intermetallic com- 
pounds, 16:23724 (IA;SU) 

Antiferromagnetic fluctuations and heavy electron superconduc- 
tivity, 16:25219 (IA;SU) 

interaction between four-valence actinides double chlorides and 
metallic aluminium, 16:23746 (IA;SU) 

URANIUM CHLORIDES 

Regularities of phase equilibria in the binary uranium tetrachlo- 

ride systems, 16:23726 (IA;SU) 
URANIUM COMPLEXES 

See also URANYL COMPLEXES 

Amide and pyrazolide derivatives of UClo[HBpz3]}o, 16:23742 
(IA;SU) 

Carbonylation, carboxylation, oxidation reaction and thermal de- 
composition of tetrabenzyluranium, 16:23752 (IA;SU) 

Composition and structure of fluoro-complexone compounds of 
some f-elements, 16:23736 (IA;SU) 





Electron exchange across bridging ligands in binuclear com- 
plexes of the f-block metals, 16:23749 (IA;SU) 

Endor or an organometallic compound of trivalent uranium, 
16:23750 (IA;SU) 

Structural and chemical aspects in mixed ligand uranyl! com- 
plexes and related compounds, 16:23735 (IA;SU) 

Structure change of uranium(4) tetrahaloides addition com- 
plexes with urea between solid state and solution detected by 
magnetic susceptibility, 16:23737 (IA;SU) 

The strength of chemical bonds formed by uranium in cyclopen- 
tadienyl compounds from thermochemical data, 16:23751 
(IA:SU) 

Vaporization of coordination-saturated uranium compounds, 
16:23747 (IA;SU) 

URANIUM COMPOUNDS 
See also URANIUM CHLORIDES 
URANIUM OXIDES 
URANIUM SILICIDES 
URANYL COMPOUNDS 

Combined XRD, optical reflectivity, and X-ray absorption study 
of actinide pnictides and chalcogenides: a triple way of ap- 
proaching 5f behaviour under pressure, 16:23457 (IA;SU) 

Determination of uranium and plutonium by direct and stripping 
voltammetry in alkaly media and in acetic solutions in the 
presence of cupferrone, 16:23629 (IA;SU) 

Doping and pressure study of U,Sb,Pt,, 16:23401 (R;US) 

Electrochemistry of uranium in sodium chloroaluminate metts, 
16:23727 (IA;SU) 

Indenyl compounds of thorium and uranium, 16:23748 (IA;SU) 

Isotope exchange reaction in uranous-uranyl-sulphuric acid sys- 
tem, 16:23682 (IA;SU) 

Synthesis of actinide pnictides by self propagating high temper- 
ature synthesis, 16:23725 (IA;SU) 

URANIUM DIOXIDE 

A method for determination of hydrogen content in uranium diox- 
ide samples using semiconductor sensor, 16:23631 (IA;SU) 

A method for hydrogen content control of UO fuels, 16:23630 
(IA;SU) 

Parameter study of cold fluidization for uranium dioxide, 
16:22621 (1;BR;In Portuguese) 

URANIUM HEXAFLUORIDE 
A process simulator/trainer for the process inventory contro! 
system 20-MW freezer/sublimer, 16:22624 (R;US) 
URANIUM Ii 
See URANIUM 234 
URANIUM IONS 
Systematic studies of positron production in heavy-ion collisions 
near the Coulomb barrier, 16:24648 (R;DE) 
URANIUM ISOTOPES 
See also URANIUM 225 
URANIUM 226 
URANIUM 233 
URANIUM 234 
URANIUM 235 
URANIUM 236 
URANIUM 237 
URANIUM 238 

Fission cross section ratios for 299-254-236) relative to 2°5U from 
0.5 to 400 MeV, 16:24970 (R;US) 

New nuclide 2*4U, 16:24968 (R;SU;in Russian) 

Secondary standards (non-activation) for neutron data mea- 
surements above 20 MeV, 16:24971 (R;US) 

X-ray intensity for M-, L-series of actinides, 16:23722 (IA;SU) 

URANIUM MINES 

See also KEY LAKE MINE 

Key Lake Mining Corporation metallurgical complex, 16:22619 
(R;CA) 

URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM TRIOXIDE 

Defect chemistry of uranium oxides, 16:23730 (IA;SU) 

Density of UO sub(2)-Gd sub(2)O sub(3) briquets obtained by 
different processes, 16:23453 (1;BR;in Portuguese) 


URANYL COMPOUNDS 


Determination of O/U ratio from uranium-gadolinium (U,Gd)O 
sub(2) by gravimetric technique, 16:23593 (I;BR;In Por- 
tuguese) 

Nuclear criticality safety analysis of X-705 B-Area caiciner dis- 
charge chute, 16:22625 (R;US) 

Oxidation states of U and Mo in U-Mo-O ternary oxides by means 
of magnetic susceptibility, XPS and ESR, 16:23731 (IA;SU) 
Preparation of hypostoichiometric UO2_, at low temperatures 

and study of some properties, 16:23729 (IA;SU) 

Use of additives on fabrication of UO sub(2) briquets, 16:23455 
(1;BR;In Portuguese) 

URANIUM OXIDES U308 

Contribution for the new international philosophy study of radio- 
logical safety on chemical processing of natural uranium, 
16:25077 (1;BR;In Portuguese) 

Development of chemical process for uranium oxide recovery 
contaminated with mercury, 16:22622 (|;BR;In Portuguese) 
Fission fragment spectrometry for U3O08 thickness optimization 

on fission chamber electrodes, 16:24224 (i;BR;In Portuguese) 

Obtainment of U;0, from ammonium and uranyl tricarbonates, 
16:23456 (|;BR;In Portuguese) 

Qualification under MTR fuel irradiation of U3O08-Al from IEA- 
R1-1 reactor fabrication, 16:23080 (1;BR;In Portuguese) 

URANIUM RECYCLE 

Advanced fuel cycles in CANDU reactors: Reconfirming the 

need, 16:22976 (R;CA) 
URANIUM SILICIDES 

Measurement of thermal conductivity of uranium silicide - alu- 

minum dispersion fuel, 16:23103 (R;JP;in Japanese) 
URANIUM TRIOXIDE 

Inspection, testing, and operating requiremens for the packag- 
ing and shipping of uranium trioxide in 55-gallon Department 
of Transportation (DOT) Specification 6M shipping packag- 
ings, 16:22648 (R;US) 

URANIUM X 1 
See THORIUM 234 
URANYL COMPLEXES 

Composition and structure of fluoro-complexone compounds of 
some f-elements, 16:23736 (iIA;SU) 

Dioxouranium(4) complexes with carbonyl donors, 16:23739 
(IA;SU) 

Eftect of solvent donor strength on the structure of uranyl solva- 
tocomplexes, 16:23719 (IA;SU;in Russian) 

Interaction of metal ions with humus substances as the basis of 
some natural and technological processes, 16:23714 
(IA;SU;in Russian) 

Investigation into effect of solvent structure on complexing pro- 
cesses of uranyl ions with DMSO, 16:23720 (IA;SU;in Russian) 

Specific chemical behaviour of a-dioximes in uranyl complexes, 
16:23741 (IA;SU) 

Structural and chemical aspects in mixed ligand uranyl com- 
plexes and related compounds, 16:23735 (IA;SU) 

Synthesis and properties of uranyl(6) complexes with a new 
compartmental schiff base, 16:23740 (IA;SU) 

The spectra and structure of uranyloxalate complexes with neu- 
tral ligands, 16:23738 (IA;SU) 

Vanadyl(2) and uranyl(2) complexes with N2,O2,- N2,0,S-and 
N2,Se-ligands, diacetyl derivatives and acyl,  thio- 
acylhydrazines, 16:23677 (IA;SU;In Russian) 

Vaporization and thermolysis of uranyl 6-diketonates, 16:23743 
(IA;SU) 

URANYL COMPOUNDS 
See also AUC 
URANYL NITRATES 
URANYL PERCHLORATES 

On influence of acid-base equilibrium on characteristics of spec- 
trophotometric methods of uranium solution analysis, 
16:23609 (IA;SU) 

Oxygen exchange in the study of actinyl ion reactions under ef- 
fects of light and +-radiation, 16:23766 (IA;SU) 

Some compounds of penta-, hexavalent actinides with anions of 
XO, type, where X=S, Cr, Se, Mo, W, 16:23732 (IA;SU) 

Synthesis methods and physico-chemical properties of uranium 
fluorophosphates, 16:23734 (IA;SU) 
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URANYL COMPOUNDS 


The luminescent 

16:23608 (IA;SU) 
URANYL NITRATES 

Critical experiments with strong neutron absorbers heteroge- 
neously distributed throughout uranyl nitrate solution, 
16:22646 (R:US) 

Effect of solvent donor strength on the structure of uranyl! solva- 
tocomplexes, 16:23719 (IA;SU;In Russian) 


URANYL PERCHLORATES 
Effect of solvent donor strength on the structure of uranyl solva- 
tocomplexes, 16:23719 (IA;SU;In Russian) 
URINALYSIS 
See URINE 


URINE 
Results evaluation of uranium and fluorine analysis in urine from 
workers of Almirante Alvaro Alberto uranium enrichment 
plant, 16:25078 (1;BR;in Portuguese) 
UROCYON 
See FOXES 


US CLEAN COAL TECHNOLOGY PROGRAM 

Fossil energy review, January—March 1991, 16:22527 (R;US) 

Regional Emissions Data Base and Evaluation System (RE- 
DES): Technical and system documentation of Version 2.0, 
16:22526 (R;US) 

US DOE 
See also ANL 

BNL 

BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 

BONNEVILLE POWER ADMINISTRATION 

ENERGY EXTENSION SERVICE 

ENVIRONMENTAL MEASUREMENTS LABORA- 
TORY 

FEED MATERIALS PRODUCTION CENTER 

HAPO 

HANFORD RESERVATION 

IDAHO NATIONAL ENGINEERING LABORATORY 
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LAWRENCE BERKELEY LABORATORY 

LAWRENCE LIVERMORE LABORATORY 

MORGANTOWN ENERGY TECHNOLOGY CEN- 
TER 

NIPER 

NEVADA TEST SITE 

ORGDP 

ORNL 

OAK RIDGE RESERVATION 

SANDIA LABORATORIES 

SAVANNAH RIVER PLANT 

STANFORD LINEAR ACCELERATOR CENTER 

US FERC 

WIPP 

Y-12 PLANT 

Comparative examination of deep subsurface microorganisms 
at geographically and climatically diverse locations on DOE 
land, 16:24515 (R;US) 

Emergency Planning and Community Right-To-Know Act 
(EPCRA), 16:23193 (R;US) 

indirect coal liquefaction program, 16:22413 (RA;US) 

Remedial action measures, 16:22790 (R;US) 

USDOE Office of Civilian Radioactive Waste Management quar- 
terly report on program cost and schedule, second quarter FY 
1991, 16:22678 (R;US) 

US EES 
See ENERGY EXTENSION SERVICE 
US FERC 

A review of FERC’s technical reports on incentive regulation 

(Contains bibliography), 16:23244 (R;US) 
US NRC 

Feasibility assessment of a risk-based approach to technical 
specifications: Main report: Volume 2, 16:23159 (R;US) 

Nuclear Regulatory Commission issuances, April 1991: Vol. 33, 
No. 4, 16:22993 (R;US) 


analyzer for uranium(6) determination, 
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Status of safety issues at licensed power plants: Unresolved 
safety issues, 16:23140 (R;US) 
Title list of documents made publicly available, April 1-30, 1991: 
Volume 13, No. 4, 16:22992 (R;US) 
USNRC regulatory guidance for engineered safety feature air 
cleaning systems, 16:23143 (RA;US) 
USA 
See also FEDERAL REGION III 
FEDERAL REGION IV 
FEDERAL REGION VII 
Fracture detection in crystalline rock using ultrasonic reflection 
techniques: Volume 1: Swedish-American Cooperative Pro- 
gram on radioactive waste storage in mined caverns in 
crystalline rock, 16:22725 (R;US) 
USSR 
See also BYELORUSSIAN SSR 
Nuclear power programme in Soviet Union, 16:25462 (R;SE;In 
Swedish) 
USTAV JADERNYCH VYZKUMU 
See UJV 
UTAH 
Hydrothermal opportunities and challenges in the basin and 
range, 16:22890 (R;US) 


V 


VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM SYSTEMS 

An automated vacuum system, 16:24098 (R;US) 

Calculation of pressure distribution in vacuum systems using a 
commercial finite element program, 16:23994 (R;US) 

Instrumentation and control of the AGS Booster vacuum sys- 
tem, 16:24034 (R;US) 

Processing and evaluation of the AGS Booster ultra-high vac- 
cum system, 16:24035 (R;US) 

Types of contaminations, their influence on the vacuum and opti- 
mal cleaning technology on metal and glass parts for ultrahigh 
vacuum physical equipment, 16:24084 (R;SU;In Russian) 

VALENCE ELECTRONS 

See ELECTRONS 

VALVES 

Aging and malfunction of valves in CANDU special safety sys- 
tems. Phase 1, 16:22978 (R;CA) 

Construction of the molten salt pump and valve loops, 16:22886 
(R;US) 

VANADIUM 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1—March 
31, 1991, 16:22921 (R;US) 

The effect of MC forming additions and 10% cold work on the high 
temperature strength of 20Cr-SONi-Fe alloys, 16:23353 (R;US) 

VANADIUM 51 REACTIONS 

The Coulomb effects in the microscopic theory of multinucieon 

transfer reactions, 16:25004 (R;SU) 
VANADIUM 51 TARGET 

investigation of photonuclear reactions with a-particle emission in 

the giant dipole resonance region, 16:24921 (R;SU;In Russian) 
VANADIUM COMPLEXES 

Composition and structure of fluoro-complexone compounds of 
some f-elements, 16:23736 (IA;SU) 

Vanadyl(2) and uranyl(2) complexes with No,Oz2,- Nz,0,S-and 
N2,Se-ligands, diacetyl derivatives and acyl, _ thio- 
acylhydrazines, 16:23677 (IA;SU;In Russian) 

VANADIUM OXIDES 

X-ray diffraction study of heteroepitaxy of MOCVD grown TiO. 

and VOz films on sapphire single crystals, 16:23436 (R;US) 
VAPOR CONDENSATION 

Analysis of condensation and evaporation of ammonia/water 

mixtures in matrix heat-exchangers, 16:23795 (R;US) 
VAPORIZATION 
See EVAPORATION 





VAVILOV-CHERENKOV RADIATION 

See CHERENKOV RADIATION 

VECTOR PROCESSING 

Implementation of reactor safety analysis code RELAP5/MOD3 
and its vectorization on supercomputer FACOM VP2600, 
16:23129 (R:JP) 

Introduction to vectorization using the IBM 3090 VF and VS For- 
tran release 2, 16:25514 (R;US) 

VEGETATION 
See PLANTS 
VEHICLES 
See also ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 

Energy use impacts of the mobile source provisions of the 
Clean Air Act Amendments of 1990, 16:23295 (R;US) 

Fleet assessment for opportunities to effectively deploy light 
duty alternative fuel vehicles, 16:23336 (R;US) 

VELOCITY 

Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly technical progress report, Jan- 
uary 1, 1991—March 30, 1991, 16:22561 (R;US) 

Full-field Fabry-Perot interferometer, 16:24322 (R;US) 

Measurements on a Nibe turbine A at high wind velocity, 12-30 
ms, 16:22899 (R;DK;in Danish) 

VISAR: Line-imaging interferometer, 16:24321 (R;US) 

VENOMS 

Attenuation of Bothrops jararaca venom by the ionizing radia- 
tion, 16:24563 (1;BR) 

Gamma irradiation reduces the toxic activities of Crotalus duris- 
sus terrificus venom but does not affect their immunogenic 
activities, 16:24564 (1;BR) 

VENTILATION BARRIERS 

Analysis of annual thermal and moisture performance of radiant 

barrier systems, 16:23290 (R;US) 
VENTILATION SYSTEMS 
Active ventilation report: RCDP cycle Il: Report 1, Active venti- 
lation (February 1991): Report 2, Appendix A: Infiltration and 
ventilation in new electrically heated homes in the Pacific 
Northwest (July 1990), 16:23277 (R;US) 
Characterization of radioactive particles in the 234-5Z building 
ventilation systems: Interim report, 16:22767 (R;US) 
Measurement system for alpha and beta aerosols with wide dy- 
namic range and krypton 85 masking, 16:22814 (RA;US) 
Pool fires in a large scale ventilation system, 16:22812 (RA;US) 
VERSENE 

See EDTA 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VIBRATION MODES 

See OSCILLATION MODES 
VIET NAM 

A statistical approach to traditional Vietnamese medical diag- 
noses standardization, 16:24503 (R;XA) 

VINYL RADICALS 
[Combustion research program: Flame studies, laser diagnos- 
tics, and chemical kinetics]: Progress report, 16:23776 (R;US) 
VINYLBENZENE 
See STYRENE 
VIRUSES 

Analysis of potyvirus proteolytic processing: A basis for pathogen 
derived resistance: Progress report, 16:24514 (R;US) 

[Mechanisms of inhibition of viral replication in plants]: Progress 

. report, 16:24478 (R;US) 
VISIBLE RADIATION 

Spatial propagation of squeezed light in a degenerate paramet- 

ric amplifier: Revision 1, 16:25310 (R;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 


WASTE ISOLATION PILOT PLANT 


VITRIFICATION 

Characterization of high activity waste glasses and a compari- 
son with simulated and natural glasses, 16:23534 (RA:XA) 

The disposal of vitrified high-level waste, 16:22712 (RA;XA) 

VOIDS 

High-energy backscattered electron imaging of voids in alu- 

minum metallizations, 16:23417 (R;US) 
VOLATILE MATTER 

Direct-sampling MS measurement of volatiles in environmental 
samples, 16:24409 (R;US) 

Performance Demonstration Program Plan for the WIPP 
Experimental-Waste Characterization Program, 16:22679 
(R;US) 

VOLATILIZATION 
See EVAPORATION 
VOLCANIC REGIONS 

Preliminary geologic map of the Sleeping Butte volcanic cen- 

ters, 16:24432 (R;US) 
VOLCANOES 

Investigation of hydrothermal boiling and steam quenching as 
possible sources of volcanic tremor and geothermal ground 
noise: Final report, 16:24603 (R;US) 

VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAGE 

See ELECTRIC POTENTIAL 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 
VORTICES 

Point vortex description of drift wave vortices: Dynamics and 

transport: Revised, 16:24674 (R;US) 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 
VULPES 
See FOXES 
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W MINUS BOSONS 
Single W production associated with SUSY particles in longitudi- 
nally polarized e*e- collisions, 16:24799 (RA;JP) 
WAKEFIELD ACCELERATORS 
Wakefield calculations on parallel computers, 16:23883 (RA;US) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 
A brief analysis and description of transuranic wastes in the 
subsurface disposal area of the radioactive waste manage- 
ment complex at INEL, 16:22688 (R;US) 
Complex concentrate pretreatment FY 1986 progress report: 
Hanford Tank Safety Project, 16:22740 (R;US) 
Development of Hanford Site lysimeter facilities, 16:22765 (R;US) 
In situ vitrification program treatability investigation progress re- 
port: Revision 1, 16:22685 (R;US) 
Mechanistic interpretation of glass reaction: Input to kinetic model 
development (Yucca Mountain Project), 16:22759 (R;US) 
Performance of vitreous waste forms and engineered barriers 
under clay repository conditions, 16:22709 (RA;XA) 
Radioactive waste equivalence, 16:22702 (R;FR) 
Studies of glass waste form performance at the Japan Atomic 
Energy Research Institute, 16:23536 (RA;XA) 
Use of noninvasive geophysical techniques for the in situ vitrifi- 
cation program: Volume 1, Literature review, 16:22687 (R;US) 
Yucca Mountain near-field environment considerations for engi- 
neered barrier system design and performance (YUCCA 
MOUNTAIN PROJECT), 16:22757 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
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WASTE MANAGEMENT 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 

Development of educational programs for environmental 
restoration/waste management at two Department of Energy 
sites, 16:22682 (R;US) 

Long-range plan for technology integration programs, Office of 
Technology Development, 16:22674 (R;US) 

Management of radioactive wastes (solids and liquids) of CDTN, 
16:22663 (R;BR;In Portuguese) 

Proceedings of the Canadian Nuclear Society sixth annual con- 
ference, 16:25454 (R;CA) 

Technology Integration Branch FY 1991 program plan, Office of 
Technology Development, 16:22675 (R;US) 

WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
RADIOACTIVE WASTE PROCESSING 
Conceptual project of waste treatment plant of CDTN, 16:22664 
(R:BR;In Portuguese) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

Calculated effect of M-388 alloy jacketed slugs on reactor efflu- 
ent water activity, 16:23064 (R;US) 

Catalytic destruction of organics and chlorinated organics with 
TEES Il, 16:24463 (R;US) 

Design of fixed-bed ion exchange columns for wastewater treat- 
ment, 16:22670 (R;US) 

The chemical form of phosphorus-32 in Hanford reactor effluent 
water, 16:23101 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WATER 
See also DRINKING WATER 
GROUND WATER 
WASTE WATER 

Direct-sampling MS measurement of volatiles in environmental 
samples, 16:24409 (R;US) 

Environmental sampling and analysis in support of NTI-3, 
16:24401 (R;US) 

Health instrument Department report for month of March 1948: 
Rough draft, 16:22792 (R;US) 

Isotope effect studies at high temperatures by the flash or laser 
photolysis-shock tube (FP or LP-ST) technique, 16:23692 
(R;US) 

Nuclear criticality safety analysis of X-705 B-Area calciner dis- 
charge chute, 16:22625 (R;US) 

The development of liquid and gas chromatographic methods 
for the determination of water, 16:23638 (R;US) 

Water radiolysis at high temperatures and pressures, 16:23698 
(R;IN) 

WATER CHEMISTRY 
Water treatment technology, 16:23268 (RA;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also ATR REACTOR 
BWR TYPE REACTORS 
HCLWR TYPE REACTORS 
MAPLE REACTOR 
PWR TYPE REACTORS 

Characterization of jet breakup mechanisms observed from sim- 
ulant experiments of molten fuel penetrating coolant: 
Technical progress report, FY 1991, 16:23113 (R;US) 

WATER INFLUX 

Sensitivity analysis of groundwater flow, 16:24468 (R;SE) 
WATER MODERATOR 

See WATER 


WATER REMOVAL 
Experimental modelling of 
16:22407 (RA;Fl) 


mechanical 


peat dewatering, 
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WATER TABLES 

Accuracy and precision of well casing surveys and water-level 
measurements and their impact on water-level contour maps, 
16:24438 (R;US) 

Hydrogeologic investigation and establishment of a permanent 
multi-observational well network in Aiken, Allendale, and 
Barnwell Counties South Carolina—Phase 4: Open-File Re- 
port No. 39, 16:24448 (R;US) 

Water-table elevations on the Hanford Site, 1990, 16:22777 
(R;US) 

WATER WELLS 
Surveillance of Site A and Plot M: Report for 1990, 16:24444 
(R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WAVE FUNCTIONS 

The generalization of interbasis oscillator expansions cylinder- 
sphere in the field of a ring-shaped potential, 16:25288 
(R;SU;In Russian) 

WAVE PACKETS 

Surprises of quantum tunnelling (On the velocity of the motion 

under barrier), 16:25292 (R;SU;In Russian) 
WAVE PROPAGATION 
Spatial propagation of squeezed light in a degenerate paramet- 
ric amplifier: Revision 1, 16:25310 (R;US) 

WAVELENGTHS 

Wavelengthmeter, 16:24315 (R;IN) 
WAVES (SHOCK) 

See SHOCK WAVES 
WAVES (TRAVELLING) 

See TRAVELLING WAVES 
WAXES 

Developing environmentally responsible energy resources, 

16:22860 (RA;US) 
WEAK PARTICLE DECAY 
See also SEMILEPTONIC DECAY 
e'/e: Review and recent progress, 16:24816 (R;US) 
WEATHER 

Sun-controlled spatial and time-dependent cycles in the cli- 
matic/weather system, 16:24382 (R;XA) 

Surface meteorological conditions during the Winter 1990 
Navajo Generating Station Visibility Impairment Study, 
16:24399 (R;US) 

Wintertime surface energy budget variations in the Grand 
Canyon region, 16:24398 (R;US) 

WECS 
See WIND TURBINES 
WEIGHT INDICATORS 

Analysis and diagnostics of technological processes by using 

nuclear techniques, 16:22844 (1;CS;ln Czech) 
WEINBERG-SALAM GAUGE MODEL 

Probing electroweak symmetry breaking at multi-TeV colliders, 

16:24811 (R;US) 
WELDED JOINTS 

See also BRAZED JOINTS 

Analysis of weld metal solidification and microstructures, 
16:23360 (R;US) 

WELDS 
See WELDED JOINTS 
WELLS 
See also GEOTHERMAL WELLS 
WATER WELLS 

Documentation report for the 1989 monitor well plugging and 
abandonment program, Oak Ridge Y-12 Plant, 16:22779 
(R;US) 

WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WETLANDS 

Advantages of mole drainage in the peat harvesting fields dur- 
ing the first two experimental years, 16:22550 (RA;Fl) 

Analysis error and its significance in the sampling strategy of 
peatlands, 16:22559 (RA;Fl) 

Carbon cycling in northern peatlands with special reference to 
global climate change, 16:22546 (RA;Fl) 





Chemical mapping of peatlands - present status and future de- 
velopment, 16:22516 (RA;Fl) 

Development of methods for purifying runoff water from peat 
production areas, 16:22551 (RA;Fl) 

lron transport from natural and mined peatlands in the drainage 
basin of the humic river Kiiminkijoki; Northern Finland, 
16:24455 (RA;Fl) 

The chemical mapping of the Vaala peatlands, 16:22520 (RA;Fl) 

The occurence of gonyostomum semen (Ehr.) diesing (raphido- 
phyceae) in waters near peat ming areas, 16:24456 (RA;Fl) 

WHEAT 

Food Irradiation Newsletter. V. 11, no. 2, 16:24541 (|;XA) 

Persistence of pirimiphos methyl residues in stored wheat, 
16:24520 (R;DZ) 

WIGGLER MAGNETS 

Design and test of a model pole for the ALS U5.0 undulator, 
16:24111 (R;US) 

Reduction of undulator radiation and FEL small gain due to wig- 
gler errors, 16:23924 (R;US) 

The U5.0 Undulator for the ALS, 16:24109 (R;US) 

WILD ANIMALS 
Biomarker-based biomonitoring for evaluating health and ecolog- 
ical effects on environmental contamination, 16:24582 (R;US) 
WILDERNESS AREAS 
See NATURE RESERVES 
WIND 

Surface meteorological conditions during the Winter 1990 
Navajo Generating Station Visibility Impairment Study, 
16:24399 (R;US) 

WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER PLANTS 
Boundary layer eddies at the Goodnoe Hills site, 16:22904 (R;US) 
WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

Recommended practices for wind turbine testing. Vol. 1: Power 
performance testing, 16:22900 (1;DK) 

WINDOWS 

Contribution for the development of Geiger-Mueller metal detec- 
tors, halogeneted with mica window, 16:24219 (I;BR;In 
Portuguese) 

WIPP 

Characterization of fracture surfaces in dolomite rock, Culebra 
Dolomite Member, Rustler Formation, 16:22753 (R;US) 

Mineralogy of the Culebra Dolomite Member of the Rustler For- 
mation, 16:24607 (R;US) 

Performance Demonstration Program Plan for the WIPP 
Experimental-Waste Characterization Program, 16:22679 
(R;US) 

WIPP Salado hydrology program data report No. 1 (Salado For- 
mation), 16:22751 (R;US) 

WOLFRAM 
See TUNGSTEN 
WOOD 

Application of heat pump dehumidification, A case study: Drying 
of lumber at diamond wood products, 16:23303 (R;US) 

Design of a veneer cooler/sorter for the plywood industry: Part 
1, Phase 2 report to the Bonneville Power Administration: 
Analysis, design and demonstration of a veneer cooler/sorter 
to be used in conjunction with a radio frequency veneer dryer; 
Part 2, Cost estimate for a rf redried veneer cooler/sorter, 
16:23297 (R;US) 

Emissions from small district heating plants and their dispersion, 
16:22541 (RA;Fl) 

Exploiting energy from wood, wood cuttings and matured wood, 
16:22862 (R;CH;in German) 

WOOD ALCOHOL 

See METHANOL 

WOOD FUELS 

Is there a basis for energy woods in Denmark?, 16:23247 

(1;DK;in Danish) 


XENON 131 TARGET 


Northeast regional biomass energy program: Progress report, 

September—December 1990, 16:22864 (R;US) 
WOOD PRODUCTS INDUSTRY 

Application of heat pump dehumidification, A case study: Drying 
of lumber at diamond wood products, 16:23303 (R;US) 

Design of a veneer cooler/sorter for the plywood industry: Part 
1, Phase 2 report to the Bonneville Power Administration: 
Analysis, design and demonstration of a veneer cooler/sorter 
to be used in conjunction with a radio frequency veneer dryer; 
Part 2, Cost estimate for a rf redried veneer cooler/sorter, 
16:23297 (R;US) 

Pneumatic conveying of materials in the wood products indus- 
try: Part 1, A guidebook to electrical energy savings for 
pneumatic conveying systems in the wood products industry; 
Part 2, Study and demonstration for reducing electrical en- 
ergy requirements for pneumatic conveying systems in the 
wood products industry, 16:23302 (R;US) 

WOOD-FUEL POWER PLANTS 
Flue gas condensing in the wood-chip fired boiler at Goerding 
district heating plant: Report no. 2, 16:22926 (I;DK;In Danish) 
WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
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WWR-SM ROSSENDORF REACTOR 
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X-RAY DOSIMETRY 
Soft X-ray dosimetry using TSEE of MgO films, 16:24289 (RA;JP) 
X-RAY EQUIPMENT 
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features, 16:24170 (R;US) 
X-RAY SPECTROMETERS 
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Further data on xenon releases at Hanford, 16:22775 (R;US) 
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Thermodynamic and kinetic aspects of surface acidity: Progress 
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Y-12 PLANT 
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(R;US) 

YANG-MILLS THEORY 
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with A=163-173: Probabilities of (M1+E2) intraband-transitions 
and magnetic moments of states, 16:25025 (R;SU;In Russian) 
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Systematics and analysis of properties of ytterbium odd nuclei 
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and magnetic moments of states, 16:25025 (R;SU;In Russian) 

YTTERBIUM 169 

Analysis of delayed coincidences curves at parallel! and succes- 
sive decay of isomeric states of a nucleus, 16:24920 (R;SU;In 
Russian) 

Systematics and analysis of properties of ytterbium odd nuclei 
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Assessment of hydrologic impact of extending exploratory 
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the Yucca Mountain Area, Nevada and Southeastern Califor- 
nia, 16:22761 (R;US) 
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Yucca Mountain near-field environment considerations for engi- 
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MOUNTAIN PROJECT), 16:22757 (R;US) 

YUKAWA NONLOCAL THEORY 
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Superstring Z’-boson in target experiments, 16:24782 (R;SU;In 
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asymmetries, 16:24755 (R;SU) 
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See LINEAR Z PINCH DEVICES 
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Synthesis of octane enhancers during slurry-phase Fischer 
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Thermodynamic and kinetic aspects of surface acidity: Progress 
report, 16:23446 (R;US) 
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Modifications of the GITA program for heterogeneous reactor 
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5, 16:24596 (R;US) 
ZINC 64 REACTIONS 
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ZINC TELLURIDES 
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ZIRCALOY 
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ZIRCALOY 4 
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Fusion-blanket fabrication development and irradiation testing, 
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ZIRCONIUM 
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Alloy development of Fe3A! for improved creep rupture proper- 
ties, 16:23357 (R;US) 

Kinetics of solid-state reactions in Ni-Zr thin films, 16:23683 
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Peculiar features of irradiation growth in zirconium and N-2.5 al- 
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ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
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Synthesis of metastable aluminum-based intermetallics by me- 
chanica! alloying, 16:23398 (R;US) 
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Preparation and certification of certified reference materials 
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Structural and chemical aspects in mixed ligand uranyl com- 
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Sealant research for SOFC, 16:23256 (R;US) 
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OSTI; NTIS; INIS; GPO Dep. 


kk ok ot 


mm m mmmmm mmmm 
88 8 88838 


—_ ot 


SSSSSSessssssessssssesss 


Order 
Number 


DE91015110 
DE91015254 
DE91015194 
DE91015193 


DE91014303 
DE91014059 
DE91015100 
DE91015099 
DE91015101 


DE91014252 


DE91014940 
DE91015249 


DE91634730 


DE91003110 


DE91635889 
DE91634902 
DE91638033 
DE91634764 
DE91634865 
DE91634861 
DE91635762 
DE91634765 
DE91635862 
DE91635787 
DE91635723 
DE91635702 
DE91634898 
DE91634133 
DE91634791 
DE91634866 
DE91635090 


DE91014996 
7191015499 


T191015494 
TI91015495 


DE91014781 

DE91014782 
DE91014785 
DE91014037 
DE91013529 
DE91013715 
DE91013860 
DE91014030 
DE91013976 
DE91013597 
DE91013889 
DE91013804 
DE91013795 
DE91013974 
DE91013332 
DE91013598 
DE91013596 
DE91013591 
DE91013796 
DE91013599 
DE91013595 
DE91013593 
DE91013802 
DE91013592 


Distribution 
Category 


MF-411 
MF-404 
MF-404 
MF-404 


MF-402 
MF-102 





BNL- 


Report Abstract Source of 
Number Number Availability 


% 
9° 


Order Distribution 
Number Category 


g 


45461 
45463 
45464 
45476 
45513 
45514 
45515 
45516 
45516-Rev. 
45517 
45518 
45519 
45520 
45521 
45522 
45523 
45541 
45563 
45565 
45567 
45615 
45616 
45642 
45718 
45719 
45723 
45724 
45725 
45995 
45998 
46112 
46115 


46116 
46120 
46131 
46134 
46140 
46142 
46143 
46144 
46148 
46149 
46150 

46156 
' 46161 
46162 
46170 
46175 
46178 
46179 
46180 
46181 
46182 
46183 
46187 
46190 
46191 
46194 
46199 
46206 
46207 
46210 
46240 


46244 
46247 
46249 
46254 
46271 
46274 


16:24015 
16:23907 
16:24016 
16:24017 
16:23908 
16:23909 
16:23910 
16:23911 
16:23912 
16:23913 
16:23914 
16:23915 
16:23916 
16:24018 
16:23917 
16:23918 
16:24019 
16:24020 
16:24021 
16:24022 
16:24023 
16:24024 
16:23919 
16:24025 
16:24026 
16:24027 
16:24028 
16:24029 
16:22895 
16:22896 
16:25191 
16:24364 


16:24030 
16:22643 
16:23920 
16:24031 
16:24032 
16:24033 
16:24034 
16:24035 
16:24494 
16:24495 
16:24496 
16:22411 
16:23441 
16:23825 
16:23921 
16:23922 
16:24170 
16:24171 
16:23923 
16:23924 
16:24172 
16:23860 
16:24036 
16:23925 
16:24037 
16:24977 
16:24497 
16:23861 
16:24038 
16:24039 
16:24365 


16:24366 
16:23186 
16:24040 
16:24517 
16:24041 
16:22897 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI:; NTIS; INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


S888S88ssssss 


MMM MMMM MMMM MMM MMMM MM MMMM mmmmmmm 
x ek ed ek cd ed ed ok od od od oh ch eh th eh ed eh th od td od th th ed eh oth od od od od ot 


SSS888 SESSRSSSSSSSSESSSESSRSSESSSESS BSessesssessssseess 


Mmmm mM MMMM MMMM MMM MMMM MMMM Mmmm 


a at ot od ot ot 


DE91013975 
DE91013589 
DE91013590 
DE91014805 
DE91013884 
DE91013992 
DE91013977 
DE91013993 
DE91015233 
DE91013979 
DE91013973 
DE91013978 
DE91013801 
DE91014035 
DE91014034 
DE91015232 
DE91014031 
DE91015231 
DE91015230 
DE91014842 
DE91014024 
DE91014025 
DE91014790 
DE91015170 
DE91014032 
DE91014783 
DE91015215 
DE91014784 
DE91015146 
DE91013972 
DE91013333 
DE91013335 


DE91013793 
DE91013609 
DE91014033 
DE91013867 
DE91014029 
DE91014028 
DE91014027 
DE91014026 
DE91013808 
DE91013807 
DE91013806 
DE91013803 
DE91013794 
DE91014799 
DE91013805 
DE91013792 
DE91013864 
DE91013863 
DE91013861 
DE91013534 
DE91013533 
DE91013862 
DE91013866 
DE91014791 
DE91014789 
DE91013536 
DE91015229 
DE91013797 
DE91013798 
DE91014802 
DE91015147 


DE91015188 
DE91015213 
DE91014801 
DE91014679 
DE91014788 
DE91014793 


MF-414 
MF-414 
MF-414 
MF-414 
MF-413 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-250 
MF-250 
MF-411 
MF-402; 
MF-401 
MF-406 
MF-406 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-408 
MF-408 
MF-408 
MF-102 
MF-413 
MF-402 
MF-414 
MF-414 


MF-400 


MF-414 
MF-414 
MF-400 
MF-414 
MF-414 
MF-414 
MF-413 
MF-408 
MF-414 
MF-414 
MF-414 
MF-402; 
MF-401 
MF-402 
MF-600 
MF-414 
MF-408 
MF-414 
MF-250 


ERA Vol. 16, No. 9 711 





BNL- 


Report 
Number 


46275 
46276 
46278 
46279 
46280 
46281 
46293 


Abstract 
Number 


16:24473 
16:23862 
16:24042 
16:24978 
16:24979 
16:25090 
16:25091 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


d® 
BS 


Order 
Number 


DE91015443 
DE91015216 
DE91014804 
DE91015214 
DE91015187 
DE91015190 
DE91014800 


Distribution 
Category 


MF-400° 
MF-414 
MF-414 
MF-413 
MF-413 
MF-411 
MF-411 


88 B8essess 


46297 16:23346 OSTI; NTIS; INIS; GPO Dep. 
BNL-NUREG- 

45946 16:24553 OSTI; NTIS; INIS; GPO Dep. 

46262 16:23033 OSTI; NTIS; INIS; GPO Dep. 

52225 16:23151 See NUREG/CR-5526 

52240 16:23154 See NUREG/CR-5585 

52251 16:23155 See NUREG/CR-5611 
BNWL-B- 

105 16:22767 OSTI; NTIS (US Sales Only); GPO Dep. 99: DE91014848 
BONN-HE- 

91-06 16:24844 OSTI; NTIS (US Sales Only); INIS DE91507400 

91-07 16:24845 OSTI; NTIS (US Sales Only); INIS DE91507398 
BU-TH- 

91/2 16:24726 See DESY-91-013 
CBTN-DTD-PEC-PTA- 

01/74 16:23024 OSTI; NTIS (US Sales Only); INIS DE91635703 
CDTN- 

611/89 16:23076  OSTI; NTIS (US Sales Only); INIS DE91635774 

613 16:25068 OSTI; NTIS (US Sales Only); INIS DE91635362 
CDTN-DEAT-CN- 

018/89 16:25524  OSTI; NTIS (US Sales Only); INIS DE91635947 
CDTN-DERL- 

004/89 16:22938 OSTI; NTIS (US Sales Only); INIS DE91635729 

005/89 16:23013 OSTI; NTIS (US Sales Only); INIS DE91635687 

006/89 — 16:23014 OSTI; NTIS (US Sales Only); INIS DE91635688 
CDTN-DETQ- 

002/89 16:24498 OSTI; NTIS (US Sales Only); INIS DE91635408 
CDTN-DETQ-PD- 

002/84 16:22663 OSTI; NTIS (US Sales Only); INIS DE91635909 

014/83 16:22664  OSTI; NTIS (US Sales Only); INIS DE91635910 
CDTN-DETR- 

256/89 16:25472 OSTI; NTIS (US Sales Only); INIS DE91635952 


DE91014787 MF-404 


DE91015162 
DE91014843 


mim Mmmm mm mm 


—_ ot 


CEA-CONF- 
10250 
10397 
10399 
10400 
10402 
10403 
10404 
10405 
10468 
10482 
10483 
10484 
10485 
10486 
10487 
10488 
10492 
10496 
10501 
10502 
10510 
10511 
10512 

CEA-DAS- 
774 
776 
777 

CEA-N- 
2657 
2658 
2659 
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16:24846 
16:25316 
16:25313 
16:25398 
16:25317 
16:25318 
16:25319 
16:25320 
16:23347 
16:22665 
16:23519 
16:23520 
16:23521 
16:23522 
16:23523 
16:22666 
16:24309 
16:23442 
16:22667 
16:22668 
16:22623 
16:23808 
16:23809 


16:22939 
16:24601 
16:22626 


16:24189 
16:24847 
16:24848 


OSTI; NTIS (US Sales Only) 
OST}; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OST}; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE91787991 

DE91788009 
DE91788006 
DE91788004 
DE91788000 
DE91787998 
DE91787997 
DE91787995 
DE91797311 

DE91797293 
DE91797313 
DE91797306 
DE91797305 
DE91797302 
DE91797301 

DE91797295 
DE91797291 
DE91797309 
DE91797299 
DE91797297 
DE91502390 
DE91502389 
DE91502388 


DE91797426 
DE91797425 
DE91797418 


DE91797177 
DE91797254 
DE91797252 





Report 
Number 


2667 
CEA-R- 
5553 
5554 
5555 
5556 
5557 
5560 
5561 
CERN- 
90-10(v.2) 
CERN/DD/US- 
116 
127 
CFFTP-G- 
8915. 
CME 
90A30018 
CM-R- 
90/A30011 
CNEN-DR- 
2-01/85 
2-02/85 
CNEN-DR-GAPS- 
01/88 
CNEN-DR-GNT- 
08/82 
coc- 
89-31. 
CONF-8010392- 


CONF-8506403— 


CONF-8607382- 


1 
CONF-8610477- 


CONF-870334— 
8 
CONF-8707225- 


CONF-8711357— 


CONF-8804245- 


Abstract 
Number 


16:25473 
16:22940 
16:25474 
16:22823 
16:24554 
16:24725 
16:23524 
16:22669 
16:24685 


16:25515 
16:25516 


16:25394 
16:23187 
16:22596 


16:22941 
16:22991 


16:23106 
16:22998 


16:23012 


16:24422 


16:25454 


16:23285 


16:22902 


16:24811 


16:24421 


16:23581 


16:24812 


16:24813 


16:22412 


16:22871 


16:23549 


16:23023 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


See SLAC-TN—-91-7 
See SLAC-TN-91-8 


See AECL-9999 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See AECL-9930 

(31. Brazilian Congress on Geology; Camboriu 
(Brazil); 19-25 Oct 1980) 

See INIS-BR-2499 

(6. annual conference of the Canadian Nuclear 
Society; Ottawa (Canada); 2-5 Jun 1985) 

See INIS-mf—12870 

(Association of Southeast Asian Nations 
(ASEAN) workshop; Berkeley, CA (USA); 23 
Jul 1986) 

See LBL—22553 

(1. Symposium on aerodynamics of wind tur- 
bines; London (UK); 15 Oct 1986) 

See NEI-DK-582 

(Workshop on results and perspectives in parti- 
cle physics; La Thuile (Italy); 1-7 Mar 1987) 

See LBL-23143 

(21. Brazilian congress on soil science; Camp- 
inas (Brazil); 19-25 Jul 1987) 

See INIS-BR-2487 

(3. South-Brazilian symposium on geology; Cu- 
ritiba (Brazil); 5-10 Nov 1987) 

See INIS-BR-2498 

(8. International workshop on Photon-Photon 
Collisions; Jerusalem (israel); 24-28 Apr 
1988) 

See LBL-25078 

See LBL—-25104 

(22. international symposium on combustion; 
Seattle, WA (USA); 14-19 Aug 1988) 

OSTI; NTIS; GPO Dep. 

(Opportunities in the synfuels industry: SynOps 
88; Bismarck, ND (USA); 29-31 Aug 1988) 

OSTI; NTIS; GPO Dep. 

(MAS/EMSA microbeam analysis conference; 
Milwaukee, WI (United States); 7-12 Aug 
1988) 

See LBL—24985 

(Technical committee on water reactor fuel ele- 
ment computer modelling in steady state, 
transient and accident conditions; Preston 
(United Kingdom); 18-22 Sep 1988) 

See AECL-9810 


E 1.99: 


E 1.99: 


Order 
Number 


DE91502416 
DE91797173 
DE91797412 
DE91797331 
DE91797250 
DE91797175 
DE91502409 
DE91502408 


DE91634595 


DE91793186 
DE91793101 


DE91635730 
DE91635943 


DE91635953 


DE91635680 


DE91014399 


DE91014477 


CONF-8809420— 


Distribution 
Category 


MF-113 


MF-108 
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CONF-8809523-— 


Report 
Number 


CONF-8809523— 


1 
CONF-8810548— 


CONF-8811371- 

CONF-8812158— 
1 

CONF-8901 128— 

CONF-8903266-— 


CONF-8903267— 

CONF-890335— 

CONF-890372- 
17 


18 
CONF-890409— 


CONF-8904415-— 


1 
CONF-8904417— 


CONF-8905144— 


19 
CONF-8905159— 


CONF-8905275-— 


z 
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Abstract 
Number 


16:23430 


16:22971 


16:24584 


16:22916 


16:24862 


16:23205 


16:23227 


16:23900 


16:25525 
16:25475 


16:22972 


16:25527 


16:23032 


16:24814 


16:25317 
16:25318 
16:25319 
16:25320 


16:25122 


16:22826 


Source of GPO 
Availability Dep. 


(4. biennial international machine tool technol- 
ogy conference; McLean, VA (USA); 7-14 
Sep 1988) 

See Y/DX-800 

(IAEA seminar on load-following experience; 
Daeduck (Korea, Republic of); 10-14 Oct 
1988) 

See AECL-9812 

(2. IMA survey seminar on fertilization of ailing 
tree stands; Bayreuth (Germany); 21-22 Nov 
1988) 

See KFK-PEF-55 

(Department of Energy workshop for gas stream 
cleanup processes; Morgantown, WV (United 
States); 8 Dec 1988) 

OSTI; NTIS; GPO Dep. E 1.99: 

(5. Jorge Andre Swieca summer school: field 
theory and particle physics; Sao Paulo 
(Brazil); 8-21 Jan 1989) 

See INIS-BR-2608 

(The University Research Enterprise within the 
industrialized nations: comparative perspec- 
tives; Washington, DC (USA); 23 Mar 1989) 

See DOE/ER/75498-3 

(Conference on the energy management plan; 
Fredensborg (Denmark); 13-14 Mar 1989) 

See NEI-DK-578 

(1989 IEEE particle accelerator conference; 
Chicago, IL (USA); 20-23 Mar 1989) 

See TRI-PP-89-10 

(4. hypercube, concurrent computers and appli- 
cations; Monterey, CA (USA); 6-8 Mar 1989) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(international conference on availability improve- 
ments in nuclear power plants; Madrid 
(Spain); 10-14 Apr 1989) 

See AECL-9929 

(INFOCOM ‘89: Institute of Electrical and Elec- 
tronic Engineers (IEEE) conference on 
computer communications; Ottawa (Canada); 
Apr 1989) 

OSTI; NTIS; GPO Dep. 

(international symposium on database systems 
for advanced applications; Seoul (Republic 
of Korea); 10-12 Apr 1989) 

OSTI; NTIS; GPO Dep. 

(international Atomic Energy Agency (IAEA) ad- 
visory group meeting on the balance 
between automation and human actions; Vi- 
enna (Austria); 17-21 Apr 1989) 

See AECL-9955 

(Tau-Charm Factory workshop; Stanford, CA 
(USA); 23-27 May 1989) 

See LBL-27467 

(Joint IAEA technical committee meeting on 
ECE and ECRH and 7th joint workshop on 
ECE and ECRH (EC-7); Hefei (China); 8-11 
May 1989) 

See CEA-CONF-—10402 

See CEA-CONF-10403 

See CEA-CONF—10404 

See CEA-CONF—10405 

(19. All-Union conference on physics of charged 
particles interaction with crystals; Moscow 
(USSR); 29-31 May 1989) 

See INIS-SU-264 

(11. annual symposium on safeguard and nu- 
clear material management; Luxembourg 
(Luxembourg); 30 May 1989) 

See ETDE-IT-91-19 


Order Distribution 
Number Category 


DE91015315 MF-105 


DE91014338 


DE91014339 


DE91014341 


DE91014342 





Report 

Number 
CONF-8905382- 
CONF-8905385-— 


1 
CONF-8906180- 


6 
CONF-8906269— 


8 
CONF-890634— 


CONF-8906404— 
CONF-8906407— 
Absts. 


CONF-8906408—- 


CONF-890696— 
CONF-8907140- 


5 
CONF-8907154— 


CONF-8907243— 


1 
CONF-8908278~— 


3 
CONF-8909184— 


Abstract 
Number 


16:25121 


16:24449 


16:24369 


16:24517 


16:22975 


16:22691 


16:24598 


16:23558 


16:24896 


16:25228 


16:24182 


16:24709 


16:22970 


16:22981 


16:25193 


16:23386 


16:23382 


Source of 
Availability 


(Meeting of nuclear magnetic resonance users; 
Angra dos Reis (Brazil); 9 May 1989) 

See INIS-BR-2609 

(Convegno All (Associazione Idrotecnica Ital- 
iana) 'Immissione di acque reflue in mare’; 
Ischia (Italy); 10 May 1989) 

See ETDE-IT-91-44 

(U.S. EPAYORNL workshop on municipal waste 
combustion: deposition, food chain impacts, 
uncertainty, and research needs; Cincinnati, 
OH (USA); 8-9 Jun 1989) 

OST}; NTIS; GPO Dep. 

(1989 international symposium on in vivo body 
composition studies; Toronto (Canada); 20- 
23 Jun 1989) 

See BNL-46254 

(Expert systems applications for the electric 
power industry conference; Orlando, FL 
(United States); 5-8 Jun 1989) 

See AECL—10073 

(PAGIS Information Day; Madrid (Spain); 30 Jun 
1989) 

See EUR-12676 

(11. annual Bioelectromagnetics Society meet- 
ing; Tucson, AZ (USA); 18-22 Jun 1989) 

OSTI; NTIS; GPO Dep. 

(2. high temperature electronics workshop; Albu- 
querque, NM (United States); 6-8 Jun 1989) 

See SAND-91-0370 

(10. annual conference of the Canadian Nuclear 
Association: nuclear fission—halfway to the 
first century; Ottawa (Canada); 4-7 Jun 1989) 

See AECL-9999 

(18. NATO international conference on differen- 
tial geometric methods in theoretical physics: 
physics and geometry; Tahoe City, CA 
(USA); 2-8 Jul 1989) 

See LBL-27631 

(112. Enrico Fermi summer course: nuclear 
collisions from the mean field into the frag- 
mentation regime; Varenna (italy); 11-21 Jul 
1989) 

See GANIL-P-90-21 

(Sensori per applicazioni industriali; Portici 
(Italy); Jul 1989) 

See ETDE-IT-91-46 

(Meeting for studies on meson spectroscopy in 
the 1-2 GeV resion; Tsukuba (Japan); 8-10 
Aug 1989) 

See KEK-90-6 

(10. international conference on Structural Me- 
chanics in Reactor Technology (SMIRT); 
Anaheim, CA (United States); 14-18 Aug 
1989) 

See AECL-9797 

(Joint Korea-United States seminar on expert 
systems for electric power systems and in- 
dustries; Seoul (Republic of Korea); 13-18 
Aug 1989) 

OSTI; NTIS; INIS; GPO Dep. 

(IAEA specialists meeting on superconducting 
materials and magnets; Tokyo (Japan); 4-6 
Sep 1989) 

See IAEA-TECDOC-594 

(Actinides '89; Tashkent (USSR); 24-29 Sep 
1989) 

See INIS-SU-257 


(12. Colloquium of Brazilian Society on Eletronic 
Microscopy; Caxambu (Brazil); 3-6 Sep 1989) 


See INIS-BR-2458 
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(7. target fabrication specialists meeting; Liver- 
more. CA (USA); 25-29 Sep 1989) 

OSTI: NTIS; GPO Dep. E 1.99: 

(13. Institute of Electrical and Electronics 
Engineers (IEEE) symposium on fusion engi- 
neering; Knoxville, TN (USA); 2-6 Oct 1989) 

See CEA-CONF-10399 

(International symposium on research reactor 
safety, operations and modifications; Chalk 
River (Canada); 23-27 Oct 1989) 

See AECL—10095 

(14. international conference on infrared and 
millimeter waves; Wuerzburg (Germany, 
F.R.); 2-6 Oct 1989) 

See CEA-CONF-10397 

(4. IAEA Technical Committee meeting in ion cy- 
clotron resonance heating (ICRH)/edge 
physics; Garching (Germany, F.R.); 2-5 Oct 
1989) 

See CEA-CONF-10400 

(1989 electric utility franchise conference; Albu- 
querque, NM (USA); 5-6 Oct 1989) 

OSTI; NTIS; GPO Dep. 

(2. national meeting of supervisors of industrial 
radiation protection; Sao Paulo (Brazil); 16 
Oct 1989) 

See INIS-BR-2457 

(The scientific challenges of NEPA: future direc- 
tions based on 20 years of experience; 
Knoxville, TN (USA); 24-27 Oct 1989) 

OSTI; NTIS; GPO Dep. 

(1989 international gas research conference; 
Tokyo (Japan); 6-9 Nov 1989) 

See NEI-DK-559 

(1. congress of the Brazilian geochemical soci- 
ety; Rio de Janeiro (Brazil); 20 Nov 1989) 

See INIS-BR-2463 

(2. topical conference on emerging technologies 
in materials; San Francisco, CA (United 
States); 6-9 Nov 1989) 

See ANL/CP-68452 

(Waste management ‘90: working towards a 
cleaner environment: waste processing, 
transportation, storage and disposal, techni- 
cal programs and public education; Tucson, 
AZ (USA); 25 Feb - 1 mar 1990) 

See CEA-CONF-10502 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(6. international conference on data engineering; 
Los Angeles, CA (USA); 5-9 Feb 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(4. Annecy meeting on theoretical physics: 
recent advanced in field theory; Annecy-le- 
Vieux (France); 5-9 Mar 1990) 

See CEA-CONF-10250 

(28. Nuclear Energy Agency Nuclear Data Com- 
mittee Meeting; Harwell (UK); 26-30 Mar 
1990) 

See NEANDC-U-292 

(2. international industrialization symposium on 
the super collider (IISSC); Miami, FL (USA); 
14-16 Mar 1990) 

See BNL-43414 

(199. national meeting of the American Chemi- 
cal Society (ACS); Boston, MA (USA); 22-27 
Apr 1990) 

See DOE/ER/45306-4 

OSTI; NTIS; GPO Dep. 
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(1. international topical meeting on high-level ra- 
dioactive waste management; Las Vegas, 
NV (USA); 8-12 Apr 1990) 

See CEA-CONF-10501 

(International conference on solenoidal detec- 
tors for the SSC; Tsukuba (Japan); 23-25 
Apr 1990) 

See KEK-90-10 

(New science in homogeneous transition metal 
catalyzed reactions conference; Boston, MA 
(USA); 25 Apr 1990) 

See LBL-30592 

(3. general congress of nuclear energy; Rio de 
Janeiro (Brazil); 22 Apr 1990) 

See INIS-BR-2494 

(5. Korean Atomic Industrial Forum/Korea Nu- 
clear Society (KAIF/KNS) joint annual 
conference; Seoul (Korea, Republic of); 17- 
19 Apr 1990) 

See AECL—10156 

(9. plasma surface interactions in controlled fu- 
sion devices conference; Bournemouth (UK); 
20-25 May 1990) 

See PPPL-2757 

(Specialists meeting on uncertainties in physics 
calculations for gas-cooled reactor cores; Vil- 
ligen (Switzerland); 9-11 May 1990) 

See IWGGCR-24 

(3. national thermal spray conference and expo- 
sition; Long Beach, CA (USA); 21-24 May 
1990) 

See SAND-90-0846C 

See SAND-90-0844C 

(international workshop on exotic atoms in con- 
densed matter; Erice (Italy); 19-25 May 1990) 

See RAL-90-098 

See RAL-90-097 

(22nd international symposium on automotive 
technology & automation; Florence (Italy); 14 
May 1990) 

See ENEA-RT-INN—90-09 

(Evolution: from cosmogenesis to biogenesis; 
Budapest (Hungary); 28-31 May 1990) 

See KFKI-1990-50/C 

(Aspen Center for Physics (ACP) workshop on 
recognizing genes and other components of 
geomic structure; Aspen, CO (USA); 28 May 
- 15 jun 1990) 

See LA-UR-91-1713 

(Conference on the energy management plan; 
Helsingoer (Denmark); 16-17 May 1990) 

See NEI-DK-579 

(Hazardous waste site investigations: toward 
better decisions; Gatlinburg, TN (USA); 21- 
24 May 1990) 

OSTI; NTIS; GPO Dep. E 1.99: DE91013729 

(17. European Physical Society (EPS) confer- 
ence on controlled fusion and plasma heating; 

Amsterdam (Netherlands); 25-29 Jun 1990) 

See ETDE-IT-91-18 

(EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS; Nice (France); 11- 

16 Jun 1990) 

See LAL-RT-90-09 

See SSCL-307 

(COSPAR plenary conference; The Hague 
(Netherlands); 25 Jun - 6 jul 1990) 

See LBL-30024 

See LBL-30025 
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Availability 


(15. international symposium on effects of radia- 
tion on materials; Nashville, TN (USA); 17-22 
Jun 1990) 

See PNL-SA-17478 

(Peat ’90: international conference and exhibi- 
tion on peat production and use; Jyvaeskylae 
(Finland); 11-15 Jun 1990) 

See NEI-FI-134-Vol.1 

See NEI-FI-134-Vol.2 

(3rd Italian-Yugoslav symposium on low level ra- 
diation archievements, concerns and future 
aspects; Plitvice (Yugoslavia); 11 Jun 1990) 

See ETDE-IT—91-25 

See ETDE-IT-91-26 

(Working group on the physics at LEP with high 
luminosity; Geneve (Switzerland); Jun 1990) 

See LAL—90-47 

(International symposium on mapping and geo- 
graphic information systems (GIS); San 
Francisco, CA (USA); 21-22 Jun 1990) 

See PNL-SA-17567 

(8. international workshop on positron and 
positronium chemistry; Milwaukee, WI (USA); 
16-19 Jul 1990) 

See KFKI-1990-53/J 

(Computer Aided Deduction Conference 
(CADE); Kaiserslautern (Germany, F.R.); 23- 
27 Jul 1990) 

See ANL/CP-—72570 

(116. course of the International School of 
Physics ’Enrico Fermi’: status and perspec- 
tives of nuclear energy-fission and fusion; 
Varenna (Italy); 10-20 Jul 1990) 

See ETDE-IT-91-42 

(200. American Chemical Society (ACS) national 
meeting; Washington, DC (USA); 26-31 Aug 
1990) 

See DOE/ER/45306-6 

See DOE/ER/45306-5 

(international topical meeting on fast reactor 
safety; Snowbird, UT (USA); 12-16 Aug 1990) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Symposium on measurement of airborne 
compounds: sampling, analysis, and data in- 
terpretation; Washington, DC (USA); 26-31 
Aug 1990) 

See BNL-46240 

See BNL-46244 

(6. Yale workshop on adaptive and learning sys- 
tems; New Haven, CT (USA); 15-17 Aug 
1990) 

OSTI; NTIS; INIS; GPO Dep. 

(Symposium on opportunities in the synfuels in- 
dustry: SynOps 90; Bismarck, ND (USA); 
27-30 Aug 1990) 

OSTI; NTIS; GPO Dep. 


(21. Mikolajki summer school on nuclear 
physics: nuclear and atomic physics with ac- 
celerators of the nineties; Mikolajki (Poland); 
26 Aug - 5 sep 1990) 

See GANIL-P-90-17 

(12. international free electron laser conference 
(FEL-12); Paris (France); 17-21 Sep 1990) 

See ETDE-IT-91-35 

(American Nuclear Society (ANS) topical meet- 
ing on the safety, status and future of 
non-commercial reactors and irradiation facil- 
ities; Boise, ID (USA); 30 Sep - 4 oct 1990) 

See EGG-M-90018 
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(3. European community conference on radioac- 
tive waste management and disposal; 
Luxembourg (Luxembourg); 17-21 Sep 1990) 

See CEA-CONF-10483 

(ESO/EIPC workshop: SN1987A and other su- 
pernova; Isola d’Elba (Italy); 17-22 Sep 1990) 

See DOE/ER/40317-7 

(ICASE workshop: heterogeneous boundary 
condition; Hampton, VA (USA); 26-28 Sep 
1990) 

See ANL/CP-73223 

(7. international conference on ion beam modifi- 
cation of materials; Knoxville, TN (USA); 
9-14 Sep 1990) 

See KU-HCOE-FL2-R-91-02 

(11. Air Infittration and Ventilation Centre (AIVC) 
conference; Beigirate, Lake Maggiore (italy); 
18-21 Sep 1990) 

See LBL—29505 

(The Joliot Curie School: The nuclear physics 
from Laboratory to stars; Maubuisson 
(France); 10-15 Sep 1990) 

See GANIL-P-90-15 

(6. meeting of the IFRC Subcommittee on 
Atomic and Molecular Data for Fusion; Vi- 
enna (Austria); 27-28 Sep 1990) 

See INDC(NDS)-244/M9 

(International shipping and marine technology 
market with congress: Progress - environ- 
ment - economy, a challenge to marine 
technology (SMM '90); Hamburg (Germany); 
25-27 Sep 1990) 

See GKSS—90/E/45 

(Advanced seminar on AAR Queen Mary and 
Westfield College; London (United Kingdom); 
Sep 1990) 

See ETDE-IT-91-40 

(Applied superconductivity conference; Aspen, 
CO (USA); 24-28 Sep 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 
(Spectrum '90: American Nuclear Society (ANS) 
international meeting on radioactive waste 

technologies, decontamination, and haz- 
ardous wastes; Knoxville, TN (USA); 30 Sep 
- 4 oct 1990) 

See CEA-CONF—10488 

See CEA-CONF—10487 

(ENS/ANS/FORATOM joint European Nuclear 
Congress and technology/industry exposi- 
tion: looking into nuclear’s future in the 21st 
century; Lyon (France); 23-28 Sep 1990) 

See CEA-DAS—774 

(9. topical meeting on tech of fusion en- 
ergy; Oak Brook, IL (USA); 7-11 Oct 1990) 

See EGG-M-90198 

(Human factors society conference; Orlando, FL 
(USA); 8-12 Oct 1990) 

See EGG-M-90269 

(International school of plasma physics; Varenna 
(Italy); 15-19 Oct 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(U.S.-Japan workshop on nonlinear dynamics 
and particle acceleration; Tsukuba (Japan); 
22-25 Oct 1990) 

See SSCL-334 

(International conference on calorimetry in high 
energy physics; Batavia, IL (USA); 29 Oct 
1990) 

See ANL-HEP-CP-—90-124 
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(Large Hadron Collider (LHC) workshop: 
physics and instrumentation; Aachen (Ger- 
many, F.R.); 4-9 Oct 1990) 

See CERN—90-10(v.2) 

(10. U.S. DOE contractors annual office informa- 
tion management conference; New Orleans, 
LA (United States); 24-26 Oct 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Rencontre Science and Technology Agency 
(STA)/SCSIN; Tokyo (Japan); 8-12 Oct 1990) 

See CEA-DAS-777 

(Institute of Electrical and Electronics Engineers 
(IEEE) industry applications society confer- 
ence; Seattle, WA (USA); 7-12 Oct 1990) 

See LBL-—29294 

(4. workshop on radiative capture 1990; Berke- 
ley, CA (USA); 19-21 Oct 1990) 

See LA-12111-C 

(International Workshop on Boiling Water Reac- 
tor Stability; Brookhaven, U (USA); 17-19 
Oct 1990) 

See CSNI-178 

(Workshop on historical seismicity and seismo- 
tectonics of the mediterranean region; 
Istambul (Turkey); 10-12 Oct 1990) 

See CEA-DAS-776 

(European Committee for Future Accelerators; 
Aachen, DE (USA); 4-5 Oct 1990) 

See CEA-CONF—10492 

(1. convegno nazionale di ingegneria del vento; 
Firenze (italy); 28 Oct 1990) 

See ETDE-IT—-91-39 

(32. congresso della Commissione Inter- 
nazionale per l’esplorazione scientifica del 
Mar Mediterraneo; Perpignan (France); 15 
Oct 1990) 

See ETDE-IT-91-50 

(Latin-American conference on applications of 
the Moessbauer effect; Havana (Cuba); 29 
Oct - 2 nov 1990) 

See CEA-CONF—10496 

(American Nuclear Society (ANS) winter meet- 
ing; Washington, DC (USA); 11-15 Nov 1990) 

See EGG-M-90222 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (USA); 24 Nov - 1 dec 
1990) 

See LBL—29282 

See LBL-29272 

(9. American Society for Testing and Materials 
(ASTM) international symposium on zirco- 
nium in the nuclear industry; Kobe (Japan); 
5-8 Nov 1990) 

See CEA-CONF—10468 

See ANL/CP-69633 

(14. symposium on scientific basis for nuclear 
waste management; Boston, MA (USA); 26- 
29 Nov 1990) 

See CEA-CONF-10484 

See CEA-CONF-10485 

See CEA-CONF—10486 

(1990 nuclear explosives code developers’ con- 
ference; Monterey, CA (USA); 6-9 Nov 1990) 

See UCRL-JC—105692 

(Natural gas research and development contrac- 
tors review; Morgantown, WV (USA); 14-15 
Nov 1990) 

See DOE/METC-91/6117 

(27. European energy signature monitor (ESM) 
workshop; Rome (Italy); Nov 1990) 

See ESM-27 
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(International Atomic Energy Agency (IAEA) 
specialists meeting on behaviour of gas 
cooled reactor fuel under accident condi- 
tions; Oak Ridge, TN (USA); 5-7 Nov 1990) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Workshop on Cemented and Bituminized Re- 
processing Waste in View of their Disposal; 
Karlsruhe, DE (USA); 26-27 Nov 1990) 

See CEA-CONF—10482 

(Conference on French Confederation for Non- 
Destructive Testing; Nice (France); 6-9 Nov 
1990) 

See CEA-CONF—10511 

See CEA-CONF—10512 

(International Workshop on Lasers and their Ap- 
plications; Indore, IN (United States); 12-30 
Nov 1990) 

See CEA-CONF-10510 

(Government microcircuit applications confer- 
ence: technology strategies for the 90’s; Las 
Vegas, NV (USA); 6-8 Nov 1990) 

See EGG-M-90373 

(4. international symposium on neutron capture 
therapy; Sydney (Australia); 3-7 Dec 1990) 

See BNL-46149 

See BNL-46148 

See BNL-46150 

See BNL-46199 

(USAF/DOE workshop on solvent substitution; 
Phoenix, AZ (USA); Dec 1990) 

See PNL-SA-18825 

See SAND-91-0659C 

(Symposium on the manifestations of the 
electron-phonon interaction in copper oxides 
(CuO) and related superconductors; Oaxte- 
pec (Mexico); 11-14 Dec 1990) 

See BNL-46112 

(International Atomic Energy Agency (IAEA) 
consukants meeting on evaluation of thermo- 
mechanical properties data of carbon-based 
plasma facing materials; Vienna (Austria); 17 
Dec 1990) 

See INDC(NDS)—246/M0 

(19. international workshop on gross properties 
of nuclei; Hirschegg (Austria); 14-26 Jan 
1991) 

See INIS-mf—12194 

(Workshop on strong, weak, and electromag- 
netic interactions in nuclei and astrophysics; 
Livermore, CA (USA); 3-4 Jan 1991) 

See UCRL-JC—107462 

(Morgantown Energy Technology Center 
(METC) contractors review meeting; Morgan- 
town, WV (USA); 5-6 Jan 1991) 

See ANL/CP-—73132 

See ANL/CP-—73157 

(Opportunities to improve oil productivity in un- 
structured deltaic reservoirs; Dallas, TX 
(USA); 29-30 Jan 1991) 

See DOE/BC—91/6/SP 

(OE/LASE '91: 4th Society of Photo-Optical In- 
strumentation Engineers (SPIE) international 
symposium; Los Angeles, CA (USA); 20-25 
Jan 1991) 

See ANL/CP-73084 

See UCRL-JC—104237 

See UCRL-JC—105998 

See UCRL-JC—105997 
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(Electronic structure and mechanisms for high 
temperature superconductivity; Coral Gables, 
FL (USA); 3-9 Jan 1991) 

See BNL-46161 

(Soft x-ray lithography at Berkeley's Advanced 
Light Source (ALS); Berkeley, CA (USA); 15 
Jan 1991) 

See LBL-30431 

(Annual meeting and exhibition of the Minerals, 
Metals and Materials Society (TMS); New 
Orleans, LA (USA); 17-21 Feb 1991) 

See LA-UR-91-1892 

(Annual meeting of the American Association for 
the Advancement of Science: earth science; 
Washington, DC (USA); 15-19 Feb 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Waste management '91; Tucson, AZ (USA); 24- 
28 Feb 1991) 

See EGG-M-91064 

See WHC-SA-0990 

(Workshop on automation and robotics; Liver- 
more, CA (United States); 6 Feb 1991) 

OSTI; NTIS; GPO Dep. 

(2. international symposium on field screening 
methods for hazardous wastes and toxic 
chemicals; Las Vegas, NV (USA); 12-14 Feb 
1991) 

See LA-UR-91-1764 

(9. geothermal program review: the geothermal 
partnership—industry, utilities and govern- 
ment meeting the challenges of the 90’s; 
San Francisco, CA (USA); 19-21 Mar 1991) 

See EGG-M-91137 

See EGG-M-91162 

See EGG-M-91095 

See BNL-45995 

(Conference on fermiology of high T, supercon- 
ductors; Argonne, IL (USA); 25-27 Mar 1991) 

See ANL/CP-73357 

See ANL/CP-73507 

(Moriond meeting on high energy hadronic inter- 
actions; Les Arcs (France); 17-23 Mar 1991) 

See DESY—-91-022 

See LBL-30709 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on measurement 
of residual stress and applied stress using 
neutron diffraction; Oxford (UK); 18-22 Mar 
1991) 

See LA-UR-91-1530 

See LA-UR-91-1687 

See LA-UR-91-1700 

(5. national conference on undergraduate re- 
search; Pasadena, CA (USA); 21-23 Mar 
1991) 

See ANL/CP-73154 

See ANL/CP-—73075 

(Rencontres de physiques de la Valle d'Aosta; 
La Thuile (Italy); 4-9 Mar 1991) 

See LBL-30619 

See FNAL/C-91/137-E 

(Workshop on future directions in nuclear 
physics with 42 gamma detection systems of 
the new generation; Strasbourg (France); 4- 
16 Mar 1991) 

OSTI; NTIS; INIS; GPO Dep. 

See BNL-46280 

(international conference on effective industrial 
membrane processes, benefits and opportu- 
nities; Edinburgh (UK); 19-21 Mar 1991) 

See EGG-M-90406 
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16:23559 
16:23397 
16:23683 
16:23436 
16:23345 
16:23555 
16:23416 
16:23407 
16:25092 
16:23546 


Source of 
Availability 


(Technical exchange meeting on radon calibra- 
tion from National Institute of Standards and 
Technology (NIST) Ra-226 solution stan- 
dards; Grand Junction, CO (USA); 13-14 Mar 
1991) 

See ANLU/CP-73419 

See ANUCP-73417 

(30. Schladming winter schoo! in particle physics 
on field theory; Schladming (Austria); Mar 
1991) 

See SLAC-PUB-5558 

(Symposium on experiences with distributed and 
multiprocessor systems; Atlanta, GA (USA); 
Mar 1991) 

OSTI; NTIS; GPO Dep. 

(Vehicle-environment interactions conference; 
Laurel, MD (USA); 11-13 Mar 1991) 

See LA-UR-91-1506 

(Squeezed states and uncertainty relations con- 
ference; College Park, MD (USA); 28-30 Mar 
1991) 

See LA-UR-91-2074 

See UCRL-JC—106950-Rev.1 

(7. Oxford conference on microscopy of semi- 
conducting materials; London (United 
Kingdom); 25-28 Mar 1991) 

OSTI; NTIS; GPO Dep. 

(5. Society for Industrial and Applied Mathemat- 
ics (SIAM) conference; Houston, TX (USA); 
22-25 Mar 1991) 

OSTI; NTIS; GPO Dep. 

(3. annual international industrial symposium on 
the super collider (IISSC); Atlanta, GA 
(USA); 13-15 Mar 1991) 

See FNAL-TM-1725 

See SSCL-387 

‘See SSCL-390 

See SSCL-384 

See FNAL-TM-1723 

See BNL-45290 

See BNL-45337 

See BNL-45541 

See BNL-45719 

See SSCL-362 

See ANL-HEP-CP-91-33 

(Conference on computing in high energy 
physics; Tsukuba (Japan); 11-15 Mar 1991) 

See SSCL-393 

See LBL-30412 

See SSCL-400 

(International solar energy conference; Reno, 
NV (USA); 17-22 Mar 1991) 

See EGG-M-91136 

(201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (USA); 14-19 Apr 1991) 

See ANL/CP-71623 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Spring meeting of the Materials Research Soci- 
ety (MRS); Anaheim, CA (USA); 29 Apr - 3 
may 1991) 

See SAND-91-1000C 

See LA-UR-91-1487 

See LA-UR-91-1488 

See ANU/CP-73159 

See ANL/CP-—73338 

See SAND-90-3130C 

See PNL-SA-—18938 

See LBL-29914 

OSTI; NTIS; GPO Dep. 

See LA-UR-91-1919 
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16:25187 
16:23417 
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16:25094 
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16:22746 
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Distribution 
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See SAND-90-3100C 

See SAND—90-3000C 

See ANL/CP-71904 

See ANL/CP-72157 

(International workshop on high T- supercon- 
ductor thin films: properties and applications; 
Rome (Italy); 15-19 Apr 1991) 

See ANL/CP-73158 

(16. annual conference of the National Associa- 
tion of Environmental Professionals (NAEP) 
and National Environmental Protection 
Agency (NEPA); Baltimore, MD (USA); 28 
Apr - 1 may 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(6. distributed memory computing conference; 
Portland, OR (USA); 28 Apr - 2 may 1991) 

OSTI; NTIS; GPO Dep. 


DE91014239 
DE91014542 


DE91013969 


(HASRD workshop on laser ablation: mecha- 
nisms and application; Oak Ridge, TN 
(USA); 8-10 Apr 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


DE91013425 
DE91013415 
DE91013416 
DE91013726 


= od of ot 


DE91014258 
DE91014224 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See LA-UR-91-1911 

(Soft-x-ray projection lithography topical meet- 
ing; Monterey, CA (USA); 10-12 Apr 1991) 

See LA-UR-91-1439 

(American Society for Precision Engineering 
(ASPE) conference; Tucson, AZ (USA); 15- 
18 Apr 1991) 

See UCRL-JC—106864 

(international Atomic Energy Agency (IAEA) 
technical committee meeting on drivers for 
inertial confinement fusion (ICF); Osaka 
(Japan); 15-19 Apr 1991) 

See UCRL-JC—105769 

(Nuclear Weapons Complex (NWC) quality man- 
ager’s Software Quality Assurance (SQA) 
subcommittee meeting; Kansas City, MO 
(USA); 16 Apr 1991) 

See UCRL-JC—106330 

(Workshop on advanced beam instrumentation; 
Tsukuba (Japan); 20-28 Apr 1991) 

See SLAC-PUB-5521 

(1990 sensor technical conference; Cocoa, FL 
(USA); 29 Apr - 2 may 1991) 

See UCRL-JC—106819 

(21. annual anomalous absorption conference; 
Banff (Canada); 15-19 Apr 1991) 

See UCRL-JC—104425-Rev.1 

(Optical Society of America (OSA) integrated 
photonic research/gradient index optic sys- 
tem (IPR/GIOS) workshop; Monterey, CA 
(USA); 7-11 Apr 1991) 

See LBL-30781 

(5. international symposium on ceramics in nu- 
clear and hazardous waste management; 
Cincinnati, OH (USA); 29 Apr - 3 may 1991) 

See PNL-SA-18842 

See PNL-SA-19418 

See PNL-SA-19544 

(5. Society for industrial and Applied Mathemat- 
ics (SIAM) conference; Houston, TX (USA); 
Apr 1991) 

See SAND-90-2671C 
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16:24314 
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Source of 
Availability 


(1991 Oak Ridge American Society for Metals 
(ASM) international educational symposium; 
Oak Ridge, TN (USA); 18 Apr 1991) 

OSTI; NTIS; GPO Dep. 

(Research Center for Energetic Materials 
(RCEM) open seminar on safety and hazards 
evaluation; Socorro, NM (USA); 9 Apr 1991) 

See LA-UR-91-2103 

(Spring meeting of the American Physical Soci- 
ety (APS); Washington, DC (USA); 15-18 Apr 
1991) 

See BNL-46271 

(Association of Energy Engineers conference; 
Anaheim, CA (USA); 22-26 Apr 1991) 

See LBL-30646 

(8. synchrotron radiation user’s workshop; Po- 
hany (Korea, Republic of); 13-14 Apr 1991) 

See BNL-46297 

(Conference on occupational radiation protec- 
tion; Guernsey (United Kingdom); 29 Apr - 3 
may 1991) 

See RAL-91-019 

(93. annual meeting and exposition of the Amer- 
ican Ceramic Society (ACerS); Cincinnati, 
OH (USA); 28 Apr - 2 may 1991) 

See LA-UR-91-1552 

See ANL/CP-—71926 

See PNL-SA-19401 

See UCRL-JC—105475 

See ANL/CP-—72166 

(3. topical meeting on emergency preparedness 
and response; Chicago, IL (USA); 16-19 Apr 
1991) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste 
management conference; Las Vegas, NV 
(USA); 28 Apr - 3 may 1991) 

See UCRL-JC—104764 

See UCRL-JC—107180-Rev. 1 

See UCRL-JC—107287 

(SPIE international symposium on optical engi- 
neering and photonics in aerospace sensing; 
Orlando, FL (USA); 1-5 Apr 1991) 

See UCRL-JC—104637 

(HVAC and building systems congress '91 - 
lighting efficiency congress '91 - cogenera- 
tion project development '91 and 
environmental management congress '91; 
Anaheim, CA (USA); 23-24 Apr 1991) 

OSTI; NTIS; GPO Dep. 


(International conference on nuclear data for sci- 
ence and technology; Juelich (Germany, 
F.R.); 13-17 May 1991) 

See LA-UR-91-1595 

See BNL-46194 

See BNL-45305 

See LA-UR-91-1621 

See LA-UR-91-1684 

See BNL-45306 

See BNL-45307 

See UCRL-JC—107158 

OSTI; NTIS; INIS; GPO Dep. 

See WHC-SA-1022 

OSTI; NTIS; INIS; GPO Dep. 


DE91014216 MF-405 


DE91013418 


DE91013563 


DE91014543 MF-407 


DE91014544 MF-407; 
MF-408 


ERA Vol. 16, No. 9 


725 





CONF-910505— 


Report Abstract Source of 
Number Number Availability 


CONF-910505— (1991 Institute of Electrical and Electronics Engi- 

neers (IEEE) particle accelerator conference 
(PAC); San Francisco, CA (USA); 6-9 May 
1991) 

126 16:24046 See FNAL/C-91/126 

128 16:23997 See ANL/CP-73326 

133 16:24157 See SSCL-433 

139 16:24006 See BNL-45411 

140-Rev. 16:23980 See SSCL-321-Rev. 

142 16:24160 See SSCL-440 

147 16:24179 See LA-UR-91-1432 

153 16:24096 See LA-UR-91-1450 

154 16:24097 See LA-UR-91-1451 

159 16:24095 See LA-UR-91-1444 

160 16:24094 See LA-UR-91-1443 

162 16:23970 See SLAC-PUB-5438 

165 16:23924 See BNL-46181 

166 16:24172 See BNL-46182 

171 16:23887 See LA-UR-91-1521 

172 16:23954 See LA-UR-91-1522 

173 16:23955 See LA-UR-91-1523 

174 16:23956 See LA-UR-91-1524 

175 16:23957 See LA-UR-91-1525 

176 16:23958 See LA-UR-91-1531 

177 16:23901 See UCRL-JC—105664 

181 16:23859 See BNL-45431 

182 16:24014 See BNL-45445 

183 16:24009 See BNL-45422 

184 16:24016 See BNL-45464 

185 16:23907 See BNL-45463 

186 16:24102 See LA-UR-91-1535 

187 16:23927 See FNAL/C-91-131 

188 16:24049 See FNAL/C-91/135 

189 16:24048 See FNAL/C—91-128 

190 16:23996 See ANL/CP-73270 

191 16:23994 See ANL/CP—73246 

192 16:23995 See ANL/CP-73247 

193 16:24011 See BNL-45425 

194 16:24007 See BNL-45418 

195 16:24002 See BNL-45344 

196 16:24008 See BNL-45420 

197 16:24012 See BNL-45429 

198 16:24169 See ANL/CP-73271 

201 16:24038 See BNL-46207 

202 16:24110 See LBL-29913 

203 16:23890 See LBL-30697 

204 16:23861 See BNL-46206 

205 16:25430 See LBL-29974 

206 16:24115 See LBL-30702 

207 16:23962 See LBL-30701 

208 16:24112 See LBL-29951 

209 16:23959 See LA-UR-91-1546 

210 16:24098 See LA-UR-91-1479 

211 16:24103 See LA-UR-91-1553 

212 16:24180 See LA-UR-91-1501 

213 16:24116 See LBL-30732 

214 16:24100 See LA-UR-91-1494 

215 16:24168 See UCRL-JC—105611 

216 16:24010 See BNL-45423 

217 16:24004 See BNL-45391 

218 16:23922 See BNL-46175 

219 16:24108 See LBL-28916 

220 16:24036 See BNL-46187 

221 16:24031 See BNL-46134 

222 16:24099 See LA-UR-91-1483 

224 16:24143 See SSCL-398 

225 16:24155 See SSCL-431 

226 16:23985 See SSCL-421 

227 16:24101 See LA-UR-91-1495 

228 16:24154 See SSCL-430 

229 16:24148 See SSCL-418 
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Number Availability Dep. Number Category 


16:23886 See LA-UR-91-1500 
16:23923 See BNL-46180 
16:23860 See BNL-46183 
16:24170 See BNL-46178 
16:25444 See UCRL-JC—105557 
16:23916 See BNL-45520 
16:23906 See BNL-45356 
16:23908 See BNL-45513 
16:24127 See SLAC-PUB-5473 
16:23972 See SLAC-PUB-5481 
16:23973 See SLAC-PUB-5482 
16:23974 See SLAC-PUB-—5483 
16:23975 See SLAC-PUB-—5484 
16:24133 See SLAC-PUB-5561 
16:24013 See BNL-45435 
16:23921 See BNL-46170 
16:24003 See BNL-45384 
16:24033 See BNL-46142 
16:24034 See BNL-46143 
16:24035 See BNL-46144 
16:24024 See BNL-45616 
16:24023 See BNL-45615 
16:23909 See BNL-45514 
16:24163 See SSCL-454 
16:24147 See SSCL-411 
16:24150 See SSCL-423 
16:24152 See SSCL-425 
16:23984 See SSCL-420 
16:23978 See SSCL-296-Rev. 
16:24158 See SSCL-437 
16:24140 See SSCL-385 
16:24144 See SSCL-407 
16:24142 See SSCL-397 
16:23913 See BNL-45517 
16:23915 See BNL-45519 
16:23910 See BNL-45515 
16:24001 See BNL-45343 
16:24015 See BNL-45461 
16:24005 See BNL-45410 
16:23914 See BNL-45518 
16:23902 See UCRL-JC—105673 
16:24043 See FNAL/C-91/120 
16:23867 See FNAL/C-91/141 
16:24171 See BNL-46179 
16:23911 See BNL-45516 
16:24032 See BNL-46140 
16:23917 See BNL-45522 
16:24018 See BNL-45521 
16:23866 See FNAL/C—91/109 
16:24050 See FNAL/C-91/139 
16:23929 See FNAL/C-91/140 
16:24044 See FNAL/C—91/123 
16:24045 See FNAL/C—91/124 
16:24047 See FNAL/C—-91/127 
16:23904 See ANL/CP-—73358 
16:23928 See FNAL/C-91/132 
16:23920 See BNL-46131 
16:23891 See LBL-30706 
16:24109 See LBL-29908 
16:23964 See LBL-30705 
16:23963 See LBL-—30704 
16:24111 See LBL—29921 
16:23969 See SLAC-PUB-5437 
16:23895 See SLAC-PUB—5439 
16:23971 See SLAC-PUB-5440 
16:24123 See SLAC-PUB—5460 
16:24135 See SLAC-PUB-5584 
16:24124 See SLAC-PUB-5461 
16:23977 See SLAC-PUB-5581 
16:23976 See SLAC-PUB-5579 
16:24130 See SLAC-PUB-5547 
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16:24125 
16:23858 
16:23905 
16:25431 
16:25432 
16:23965 
16:24117 
16:25434 
16:25435 
16:25433 
16:24114 
16:24104 
16:25436 
16:23961 
16:23960 
16:24051 
16:23926 
16:23925 
16:23919 
16:24037 
16:24052 
16:23932 
16:24017 
16:23966 
16:24113 
16:23992 
16:24162 
16:24128 
16:24134 
16:24181 
16:24164 
16:24165 
16:24159 
16:23898 
16:24166 
16:24146 
16:24145 
16:23897 
16:23991 
16:24022 
16:23983 
16:23899 
16:23989 
16:23988 
16:24029 
16:24027 
16:23933 
16:23931 
16:23930 
16:23934 
16:24025 
16:23918 
16:23993 
16:24028 
16:24021 
16:24020 
16:24156 
16:24167 
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16:23986 
16:24161 
16:24153 
16:24149 
16:24132 
16:24131 
16:23979 
16:24151 
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Availability Dep. Number 


See SLAC-PUB-5472 
See SLAC-PUB—5462 
See ANL/CP-73374 
See ANL/CP-73376 
See LBL-—30069 

See LBL-30070 

See LBL-30812 

See LBL-30774 

See LBL-30205 

See LBL-30206 

See LBL-30071 

See LBL-30624 

See LA-UR-91-1888 
See LBL-30208 

See LBL-30322-Rev. 
See LBL-30225 

See FNAL/C—91/154 
See FNAL/C-91/110 
See BNL-46190 

See BNL-45642 

See BNL-46191 

See FNAL/C-91/155 
See FNAL/C—91/156 
See BNL-45476 

See LBL-30833 

See LBL—-29955 

See SSCL-464 

See SSCL-449 

See SLAC-PUB-5476 
See SLAC-PUB-5578 
See SSCL-~414 

See SSCL-455 

See SSCL-456 

See SSCL-439 

See SSCL-458 

See SSCL-462 

See SSCL-410-Rev. 
See SSCL-409-Rev. 
See SSCL-415 

See SSCL-459 

See BNL-45567 

See SSCL-417 

See SSCL-467 

See SSCL-448 

See SSCL-443 

See BNL-45725 

See BNL-45723 

See FNAL/C—-91/158 
See FNAL/C-91/145 
See FNAL/C-91/144 
See FNAL/C—91/159 
See BNL-45718 

See BNL-45523 

See UCRL-JC—105556 
See BNL-45724 

See BNL-—45565 

See BNL-45563 

See SSCL-432 

See SSCL-474 

See SSCL-441 

See SSCL-451 

See SSCL-436 

See SSCL-445 

See SSCL-426 

See SSCL-422 

See SLAC-PUB-5556 
See SLAC-PUB-—5555 
See SSCL-308-Rev. 
See SSCL-424 


Distribution 
Category 





Report 
Number 


CONF-9105106- 


CONF-9105118- 


2 
CONF-9105130— 


2 
3 
CONF-9105133-— 


1 
CONF-9105137— 


3 
CONF-9105151- 


2 
3 
4 
5 
f 
8 
9 
ON 


CONF-9105162- 


4 
CONF-9105165- 


3 
CONF-9105172- 


2 
CONF-9105181— 


CONF-9105182- 
2 


16:23888 
16:24720 
16:24684 
16:24730 
16:24721 
16:24810 
16:25033 
16:24974 
16:23862 
16:24822 


16:23296 
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16:23462 
16:25091 
16:23517 
16:23440 


16:23686 


16:24361 


16:24476 
16:23566 
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16:24409 
16:23648 
16:23568 
16:23569 
16:23570 
16:24488 
16:24489 


16:23398 
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Source of 
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Distribution 

Category 

(4. conference on the intersections between par- 
ticle and nuclear physics; Tucson, AZ (USA); 
23-29 May 1991) 

See LA-UR-91-1826 

See LA-UR-91-1808 

See ANL-HEP-CP-91-47 

See DOE/ER/40427—13-N91 

See LA-UR-91-2031 

See LA-UR-91-2011 

See LA-UR-91-1874 

See ANL/CP-73451 

See BNL-46276 

See SLAC-PUB-5598 

(Workshop on skin dosimetry: radiological pro- 
tection aspects of skin irradiation; Dublin 
(Ireland); 13-15 May 1991) 

See BNL-NUREG-45946 

(International conference on physics of irradia- 
tion effects in metals; Siofok (Hungary); 
20-24 May 1991) 

See ZfK-724 

See ANL/CP-72210 

See ANL/CP-—72655 

(Technological issues of superconducting ma- 
glev transportation; Upton, NY (USA); 23-24 
May 1991) 

OSTI; NTIS; GPO Dep. 

(2. international conference on 
ids; Boston, MA (USA); 20-22 May 7“ 

See PNL-SA-18684 

(Physical phenomena at high magnetic fields; 
Tallahassee, FL (USA); 15-18 May 1991) 

See LA-UR-91-1895 

See ANL/CP-73203 

See LA-UR-91-1685 

See LA-UR-91-1680 

See BNL-46293 

See ANL/CP-—73426 

See ANL/CP-73508 

(Department of Energy-Basic Energy Sciences 
(DOE-BES) cumaatin research meeting; 
Lake Geneva, WI (United States); 28-31 May 
1991) 

See LBL-30436-Abs. 

(22. annual conference on modeling and simula- 
tion; Pittsburgh, PA (USA); 2-3 May 1991) 

See ANL/CP-73192 

(international Energy Agency (IEA) workshop on 
the use of molecular dynamics in — 
radiation effects and other 
phenomena; La Jolla, CA (USA); 6-8 May 
1991) 

See ANL/CP-73475 

(American Society for Mass Spectrometry 
(ASMS) meeting; Nashville, TN (USA); 19-24 
May 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See UCRL-JC—107081 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See PNL-SA-19120 

See PNL-SA-19121 

(international symposium on mechanical alloy- 
ing; Kyoto (Japan); 7-10 May 1991) 

See LA-UR-91-1490 
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(5. annual conference on fossil energy materi- 
als; Oak Ridge, TN (USA); 13-16 May 1991) 
See ANL/CP-72497 
OSTI; NTIS; GPO Dep. DE91013730 
DE91014541 
DE91014547 
DE91014576 
DE91014568 
DE91015306 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
(Metallography: 75 years later; Atlantic City, NJ 
(USA); 8-10 May 1991) 
See PNL-SA-18472 
(Specialists’ meeting on neutron cross section 
standards for the energy region above 20 
MeV; Uppsala (Sweden); 21-23 May 1991) 
See LA-UR-91-1782 
See LA-UR-91-1659 
(Scanning microscopy meeting; Bethesda, MD 
(United States); 3-9 May 1991) 
See SAND-91-0799C 
(24. Jerusalem symposium on quantum chem- 
istry, mode-selective chemistry; Jerusalem . 
(Israel); 20-24 May 1991) 
See ANL/CP-73275 
(Power supercomputer users meeting; Gaithers- 
burg, MD (USA); 21-22 May 1991) 
See LA-UR-91-1840 
See SLAC-PUB-5566 
See LA-UR-91-1716 
See PNL-SA-19582 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(45. annual quality congress; Milwaukee, WI 
(USA); 20-22 May 1991) 
See PNL-SA-18259 
(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on coherence in 
the interaction of radiation with atoms; On- 
tario, CA (USA); 3-11 May 1991) 
See LA-UR-91-1714 
(Minerals management service information 
transfer meeting; Santa Barbara, CA (USA); 
30 May 1991) 
See PNL-SA-19619 
(9. annual American College of Veterinary inter- 
nal Medicine (ACVIM) veterinary medical 
forum; New Orleans, LA (USA); 30 May - 2 
jun 1991) 
See PNL-SA-19266 
(6. annual recyclingplas conference; Washing- 
ton, DC (USA); 22-23 May 1991) 
See ANL/CP-73285 
(1991 Association for Computing Machines 
(ACM) sigmetrics conference on measure- 
ment and modeling of computer systems; 
Charlottesville, VA (USA); May 1991) 
See IPC-TR-91-002 
(Symposium on inorganic mass spectrometry; 
Durango, CO (United States); 7-9 May 1991) 
See PNL-SA-19175 
(5. conference on domain decomposition meth- 
ods for partial differential equations; Norfolk, 
VA (USA); 6-8 May 1991) 
See ANL/CP-73224 
(international conference on nuclear data for sci- 
ence and technology; Juelich (Germany, 
F.R.); 13-17 May 1991) 
See BNL-45256-R 
See BNL-45255 
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(45. annual symposium on frequency control; 
Los Angeles, CA (USA); 29-31 May 1991) 

See SAND-90-3219C 

(Workshop on coal-derived pitch, coke and 
graphite; Morgantown, WV (USA); 2-3 May 
1991) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Future of muon physics; Heidelberg (Germany, 
F.R.); 7-10 May 1991) 

See LA-UR-91-2067 

(5. workshop on perspectives in nuclear physics 
at intermediate energies; Trieste (Italy); 6-10 
May 1991) 

See ANL/CP-73422 

(Fuel cell contractors meeting; Morgantown, WV 
(USA); 6 May - 6 jun 1991) 

See PNL-SA-19561 

(3. international symposium on ultra large scale 
integration science and technology; Wash- 
ington, DC (USA); 5-10 May 1991) 

See UCRL-JC—105487 

(3. international superconductivity technology 
center workshop on superconductivity; Ku- 
mamoto City (Japan); 13-15 May 1991) 

See ANUCP-—73493 

(17. pacific science congress (PSC); Honolulu, 
HI (United States); 26 May - 2 jun 1991) 

See ANUCP-73278 

(Non linear problems in engineering; Rome 
(Italy); 6 May 1991) 

See ETDE-IT-91-51 

(24. international symposium on automotive 
technology and automation; Florence (italy); 
20 May 1991) 

See ETDE-IT-91-49 

(2. international symposium on the biological 
processing of coal; San Diego, CA (USA); 1- 
3 May 1991) 

See BNL-46156 

(5. international radiopharmaceutical dosimetry 
symposium; Oak Ridge, TN (USA); 7-10 May 
1991) 

See PNL-SA-19573 

See PNL-SA—19007 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


See PNL-SA-19740 

(13. annual symposium of the European Safe- 
guards Research and Development 
Associations (ESARDA) symposium on safe- 
guards and nuclear material management; 
Avignon (France); 14-16 May 1991) 

See BNL-46120 

See LA-UR-91-1492 

(179. meeting of the Electrochemical Society; 
Washington, DC (USA); 5-10 May 1991) 

See SAND-90-2961C 

(international Air and Waste Management 
(AWMA) symposium on measurement of 
toxic and related air pollutants; Durham, NC 
(USA); 7-10 May 1991) 

See ANL/CP-—71950 


OSTI; NTIS; GPO Dep. E 1.99: 


(10. annual international incineration confer- 
ence: environmental concerns and controls; 
Knoxville, TN (USA); 13-17 May 1991) 

See UCRL-JC—107288 

See WHC-SA-1044 

(5. international conference on thermal energy 
storage (TES); The Hague (Netherlands); 
13-16 May 1991) 

See PNL-SA-18294 
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(10. international conference on solid com- 
pounds of transition elements; Muenster 
(Germany, F.R.); 21-25 May 1991) 

See LA-UR-91-1683 

(CLEO '91: conference on lasers and electro- 
optics; Baltimore, MD (USA); 12-17 May 
1991) 

See PNL-SA-18840 

See UCRL-JC—105481 

(American Society of Mechanical Engineers 
(ASME) pressure vessels and piping confer- 
ence; San Diego, CA (USA); 23-27 Jun 1991) 

OSTI; NTIS; INIS; GPO Dep. 

See EGG-M-91085 

See EGG-M-90422 

See ANL/CP-73473 

(5. international symposium on radiation physics; 
Dubrovnik (Yugoslavia); 10-14 Jun 1991) 

See UCRL-JC—107067 

(5. joint magnetism and magnetic materials 
(MMMW/INTERMAG) conference; Pittsburgh, 
PA (USA); 18-21 Jun 1991) 

See LA-UR-91-1538 

See ANL/CP-71981 

See LA-UR-91-2030 

(international conference on systems analysis in 
water quality management; Berlin (Germany, 
F.R.); 3-7 Jun 1991) 

See GA-A-20548 

See UCRL-JC—107194 

(29. symposium on engineering aspects of mag- 
netohydrodynamics; New Orleans, LA (USA); 
18-20 Jun 1991) 

See ANL/CP-72369 

(1991 Institute of Electrical and Electronics Engi- 
neers (IEEE) AP-S symposium; Ontario 
(Canada); 24-28 Jun 1991) 

See SAND-90-3172C 

See SAND-90-3125C 

(7. international conference on real time com- 
puter applications in nuclear, particle and 
plasma physics; Juelich (Germany); 18-21 
Jun 1991) 

See FNAL/C-91/172 

See FNAL/C-91/171 

(1991 Society for Experimental Mechanics 
spring conference; Milwaukee, WI (USA); 9- 
13 Jun 1991) 

See SAND-91-0680C 

(Special emphasis symposium on superalloys 
718, 625, and various derivatives; Pittsburgh, 
PA (USA); 23-26 Jun 1991) 

See EGG-M-90292 

See EGG-M-90293 

(2. international symposium on nuclear fusion 
technology; Karlsruhe (Germany, F.R.); 3-8 
Jun 1991) 

See LA-UR-91-1695 

See ANL/CP-71820 

See ANL/CP-72686 

See ANL/CP-71822 

(11. symposium on thermophysical properties; 
Boulder, CO (USA); 23-27 Jun 1991) 

See LA-UR-91-1954 

(16. international pyrotechnic seminar; Jonkop- 
ing (Sweden); 24-28 Jun 1991) 

See UCRL-JC—105644 

(international symposium on new biomaterials 
and global ecology; Tokyo (Japan); 25-27 
Jun 1991) 
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(Aerospace hazardous waste minimization con- 
ference; Seattle, WA (USA); 20-26 Jun 1991) 

See LA-UR-91-1801 

(International workshop on pions in nuclei; 
Penyscola (Spain); 2-9 Jun 1991) 

See LA-UR-91-1893 

(Nuclear shapes and nuclear structure at low 
excitation energies; Cargese (France); 3-7 
Jun 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See BNL-46279 

(4. Strategic Defense Initiative Organization 
(SDIO)/Office of Naval Research (ONR) 
pulse power meeting; Los Angeles, CA 
(USA); 20-21 Jun 1991) 

See SAND-91-1134C 

(1991 American Defense Preparedness Associ- 
ation (ADPA) government-industry technical 
symposium on security technology; Norfolk, 
VA (USA); 11-13 Jun 1991) 

See SAND-91-0318C 

See SAND-91-0307C 

See SAND-91-0306C 

(A regime to control greenhouse gases: issues 
of verification, monitoring, institutions; Juelich 
(Germany, F.R.); 12-14 Jun 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Symposium on building systems automation in- 
tegration; Madison, WI (USA); 3-7 Jun 1991) 

See PNL-SA-19048 

(4. international symposium on the performance 
of protective clothing; Montreal (Canada); 
18-20 Jun 1991) 

See PNL-SA-19455 

(23. mid-Atlantic industrial waste conference; 
Pittsburgh, PA (USA); 4-7 Jun 1991) 

See ANL/CP-—72978 

(International symposium on structure and reac- 
tions of unstable nuclei; Niigata (Japan); 
17-19 Jun 1991) 

See ANL/CP-—73301 

(82. annual Special Libraries Association (SLA) 
conference; San Antonio, TX (USA); 12 Jun 
1991) 

See SAND-91-1281C 

(Southeast environmental technologies alliance 
summer workshop; Oak Ridge, TN (USA); 9- 
11 Jun 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(International Atomic Energy Agency (IAEA) 
technical committee meeting on alpha parti- 
cles in fusion; Aspenas (Sweden); 10-14 Jun 
1991) 

See GA-A-20539 

(Technology transfer and management of federal 
research and development (R&D); Denver, 
CO (USA); 4-14 Jun 1991) 

See PNL-SA-19310 

(international seminar on reactive plasmas; 
Nagoya (Japan); 17-19 Jun 1991) 

See SAND-91-1113C 

(15. Department of Energy (DOE) solar photo- 
chemistry research conference; Snowmass, 
CO (USA); 2-6 Jun 1991) 

See SERV/CP-236-4396 

(Hydrogen leak detection interchange meeting; 
Houston, TX (USA); 4-5 Jun 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 
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(82. annual International District Heating and 
Cooling Association (IDHCA) conference; 
San Francisco, CA (USA); 22-26 Jun 1991) 

See ANL/CP-—73228 

See ANL/CP-—73243 

(5. international conference on time resolved vi- 
brational spectroscopy; Tokyo (Japan); 3-6 
Jun 1991) 

See LA-UR-91-1950 

(Symmetries in physics conference; Cocoyoc 
(Mexico); 3-7 Jun 1991) 

See LA-UR-91-1916 

(Workshop on physics of compressible, turbulent 
mixing; Royaumont (France); 17-19 Jun 
1991) 

See LA-UR-91-1993 

See LA-UR-91-2003 

(International Personne! Management Associa- 
tion meeting; Chicago, IL (USA); 27 Jun 
1991) 

See LA-UR-91-1878 

(1991 superconducting quantum interference 
devices (IC SQUID) meeting; Berlin (Ger- 
many, F.R.); 18-21 Jun 1991) 

See SAND-91-1272C 

(DOE workshop on marker-aided selection; 
Gatlinburg, TN (USA); 13-14 Jun 1991) 

See LA-UR-91-2100 

(international workshop on unstabie nuciei in as- 
trophysics; Tokyo (Japan); 7-8 Jun 1991) 

See LBL-30726 

(1991 International Institute of Welding (IIW) an- 
nual workshop; Hague (Netherlands); 30 Jun 
- 5 jul 1991) 

OSTI; NTIS; GPO Dep. 

(59. Military Operations Research Society 
(MORS) symposium; West Point, NY (USA); 
11-13 Jun 1991) 

See PNL-SA-19431 

(71. annual meeting of the American Society of 
Mammalogists (ASM); Manhattan, KS 
(United States); 15-19 Jun 1991) 

See EGG—10617-2092 

(11. Department of Energy workshop on person- 
nel neutron dosimetry; Las Vegas, NV 
(USA); 4-7 Jun 1991) 

See PNL-SA-19542 

OSTI; NTIS; INIS; GPO Dep. 

(Spring meeting of the Materials Research Soci- 
ety (MRS); International symposium on 
metal/ceramic interfaces; Anaheim, CA 
(USA); Irsee (Germany, F.R.); 29 Apr - 3 
may 1991; 30 jun - 5 jul 1991) 

See ANL/CP—71904 

(11. International Association for Impact Assess- 
ment (IAIA) annual meeting; Champaign, IL 
(United States); 7-11 Jun 1991) 
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(23. national symposium on fracture mechanics; 
College Station, TX (USA); 18-20 Jun 1991) 
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(Cryogenic engineering conference and interna- 
tional cryogenic materials conference; 
Huntsville, AL (USA); 11-14 Jun 1991) 

See ANL/CP-73359 
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(ASHRAE summer meeting; Indianapolis, IN 
(USA); 22-26 Jun 1991) 
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(8. IEEE pulsed power conference; San Diego, 
CA (USA); 17-19 Jun 1991) 
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(6. conference on radiation effects in insulators; 
Weimar (Germany, F.R.); 24-28 Jun 1991) 
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(7. American Physical Society (APS) topical 
conference on shock compression of con- 
densed matter; Williamsburg, VA (USA); 
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Vancouver (Canada); 16-21 Jun 1991) 
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(international conference on superconducting 
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(19. rare earth research conference (RERC-19); 
Lexington, KY (USA); 14-19 Jul 1991) 

See LA-UR-91-1545 
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(5. international conference on precipitation 
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change process; Richland, WA (USA); 15-19 
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OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


GPO 
Dep. 


m 
ak 
© 
© 
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—_ _ _ 
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mm 
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88 8888 88 88 8 8 


Order 
Number 
DE91014192 
DE91013915 
DE91013916 
DE91013917 
DE91013914 
DE91015246 
DE91015245 
DE91015244 
DE91015243 
DE91015242 
DE91015248 
DE91015247 


DE91015068 
DE91015069 


DE91013564 
DE91014190 


DE91015000 
DE91014999 


DE91014060 
DE91014628 


DE91014631 
DE91014633 
DE91014634 
DE91014635 


DE91014405 
DE91014406 


DE91008416 
DE91014724 
DE91014761 
DE91014061 


DE91014392 
DE91014393 


DE91013911 
DE91014643 
DE91014723 
DE91014185 


DE91005923 
DE91014183 


DE91013900 
DE91013945 
DE91012854 
DE91014247 
DE91014640 


DE91013853 


Distribution 
Category 
MF-105 
MF-113 
MF-113 
MF-113 
MF-113 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-108 
MF-108 


PC-108 
MF-108 


MF-104 
MF-104 


MF-108 
PC-108 


MF-108 
MF-108 
MF-108 
MF-108 


MF-108 
MF-108 


PC-108 
MF-105 
MF-113 
MF-102 


MF-113 
MF-113 


MF-113 
MF-108 
MF-102 
MF-102 


MF-102 
MF-102 


MF-108 
MF-115 
PC-102 
MF-105 
MF-105 


MF-102 





Report 
Number 


DOE/PC/89772- 
T3 
DOE/PC/89781- 
6 
DOE/PC/89783— 
Ve 
DOE/PC/89790— 
T1 
DOE/PC/89791— 


DOE/PC/89851— 
T3 

DOE/PC/89877-— 
5 


DOE/PC/90012- 


2 
DOE/PC/90174— 
ie 


2 
DOE/PC/90176— 
T18 
T19 
T24 
T25 
T26 
T27 
T28 
T29 
T30 
T31 
T32 
DOE/PC/90177— 
T2 
DOE/PC/90181— 


DOE/PC/90286- 
T1 
DOE/PC/90293— 
3 
DOE/PC/90301- 
T1 
T2 
DOE/PC/90304— 
1 


Abstract 

Number 

16:22478 
16:22479 
16:22480 
16:22538 
16:22571 
16:22539 
16:22481 
16:22482 
16:22483 
16:22484 
16:22395 
16:22508 
16:22572 
16:22485 
16:22486 
16:22487 
16:22488 
16:22396 
16:22489 
16:22397 
16:22398 
16:22399 
16:22400 
16:22562 
16:22563 
16:22564 
16:22573 
16:22490 


16:22920 
16:22540 


16:22491 
16:22492 
16:23249 
16:22921 
16:22922 
16:22923 
16:22644 
16:22574 
16:22924 
16:22565 
16:22784 


16:22825 
16:22677 


Source of 

Availability 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


m 
8 


E1 
et 
et 
ef 
E1 
E1 
E14 
eT 
E1 
et 
E1 


mim 
8 8 


—_ st ot 


—~ A 


88888888888 


888 888 


Order 
Number 
DE91014186 
DE91014764 
DE91014064 
DE91014187 
DE91014810 
DE91014763 
DE91014997 
DE91013841 
DE91014240 
DE91014638 
DE91014722 
DE91014056 
DE91014055 
DE91014050 
DE91014049 
DE91014048 
DE91014047 
DE91014046 
DE91014045 
DE91014044 
DE91014043 
DE91014042 
DE91014726 
DE91013952 
DE91014248 
DE91014246 
DE91014244 
DE91014636 


DE91013946 
DE91013947 


DE91014729 
DE91014721 
DE91014538 
DE91014063 
DE91014245 
DE91014191 
DE91014454 
DE91010492 
DE91010491 
DE91013111 
DE91014716 


DE91014630 
DE91014684 


DOERL- 


Distribution 
Category 
MF-113 
MF-102 
MF-108 
MF-105 
MF-104 
MF-105 
MF-108 
MF-108 
PC-108 
MF-108 
MF-102 
MF-102 
MF-105 
MF-102 
MF-102 
MF-102 
MF-102 
MF-105 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-115 
MF-117 
MF-117 
MF-103 
MF-113 


MF-113 
MF-113 


MF-108 
MF-113 
MF-112 
MF-105 
MF-105 
MF-105 
MF-600 
PC-104 
PC-105 
PC-117 
MF-502 


MF-502 
MF-900 
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DOE/RW- 


Report 
Number 


DOE/RW- 
0306P-1 
DOE/S— 
0083P 
DOE/SF/18437— 
T2 
DOE/SR/15160— 
4 
DOE/WIPP- 
88-026-Rev.2 
91-016 
91-018 
DP- 
378 
ECFA- 
90-133(v.2). 
EDF-DER-RA- 
1990-2 
EEV- 
88-04 
EFI-TR— 
3711 
3714 
3726 
3758 
3768 
EGG- 
10617-2081 
10617-2092 
10617-2095 
10617-3004 
EGG-BNCT- 
9411-Vol.5-No.2 
9411-Vol.5-No.3 
9411-Vol.5-No.4 
EGG-EAST- 
9623 
EGG-EP- 
9296 
EGG-ESE- 
8600-Rev.2 
EGG-ESQ- 
9674 
EGG-EST- 
9558 
EGG-FSP- 
9450 
9470 
EGG-LLW- 
8269 
EGG-M- 
90018 
90198 
90222 
90269 
90292 
90293 
90373 
90406 
90422 
90485 
91064 
91072 
91085 
91095 
91136 
91137 
91162 
91251 
EGG-MS— 
9588 
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Abstract 
Number 


16:22678 
16:23225 
16:25407 
16:24448 


16:23783 
16:22679 
16:22680 


16:24932 
16:24685 
16:23219 
16:22899 


16:23241 
16:25483 
16:23284 
16:23179 
16:22872 


16:24474 
16:22602 
16:24194 
16:23531 


16:24500 
16:24501 
16:24502 


16:23114 
16:23176 
16:24559 
16:22771 


16:22861 


16:25408 
16:25409 


16:22681 


16:23077 
16:25410 
16:22944 
16:22595 
16:23370 
16:23371 
16:23828 
16:23532 
16:23078 
16:23104 
16:22682 
16:23310 
16:23810 
16:22892 
16:22909 
16:22894 
16:22890 
16:22990 


16:22617 


Source of 
Availability 


OSTI (Free of Charge) 


OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
See CERN-90-10(v.2) 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
OSTI:; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST!; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


mm 
88 


_ 


8 S88Ssssssssesseese 8 


* 


Order 
Number 


T1I91015079 

DE91013269 
DE91014178 
DE91015241 


DE91014085 
DE91014086 
DE91014087 


DE91014849 


DE91797441 
DE91798494 


DE91793190 
DE91793092 
DE91793094 
DE91793189 
DE91793188 


DE91014914 
DE91014912 
DE91014119 
DE91014120 


DE91014089 
DE91014505 
DE91014152 


DE91014156 
DE91012743 
DE91014166 
DE91014158 


DE91014155 


DE91014161 
DE91014088 


DE91014164 


DE91013209 
DE91013213 
DE91014165 
DE91013218 
DE91014100 
DE91014099 
DE91013216 
DE91013217 
DE91014116 
DE91014071 
DE91013221 
DE91013212 
DE91014069 
DE91014171 
DE91014172 
DE91014072 
DE91014095 
DE91014073 


DE91014092 


Distribution 
Category 


PC-800 
MF-900 
MF-712 
MF-403 


MF-721 
MF-721 
MF-721 


MF-701 


MF-702 
MF-702 
MF-506 
MF-706 


MF-507 
MF-408 
MF-507 


MF-520 
MF-331 
MF-507 
MF-502 
MF-502 


MF-424 
MF-516 


MF-721 


MF-520 
MF-516 
MF-523 
MF-500 
MF-704 
MF-704 
MF-506 
MF-311 
MF-520 
MF-528 
MF-510 
MF-310 


MF-251 
MF-234 
MF-251 
MF-251 


MF-123 





Report 
Number 


EGG-NTA— 
9612-Rev.1 
EGG-WM- 
8488 
EGG-WTD- 
9291 
9291-Rev.1 
9336 
9383-Rev.1 
9408 
9412 
9432 
9438 
9475 
9571 
EHD- 
85-115 
85-123 
EMO- 
1033-Vol.1 
1033-Vol.2 
ENEA-RT-COMB- 
89-25 
ENEA-RT-DISP- 
90-02 
ENEA-RT-INN— 
90-03 
90-09 
ENEA-RT-NUCL- 
90-02 


ENEA-RTI-COMB-CIVAL— 


89-08 


Abstract 
Number 


16:23115 
16:22683 


16:22684 
16:22785 
16:22772 
16:22685 
16:24414 
16:22686 
16:22687 
16:22688 
16:23784 
16:22689 


16:25070 
16:25071 


16:22786 
16:22787 


16:22630 
16:23016 


16:24933 
16:23372 


16:22631 


16:22690 


ENEA-RTI-COMB-TRACORIF-— 


89-05 


16:22835 


ENEA-RTI-COMB-VALPRES— 


89-05 


ENEA-RTI-EN-SIRE- 


90-20 
ENEA-RTI-FARE- 
89-02 
ENEA-RTI-INN— 
91-07 
ENEL-RAPP-— 
91-092 
91-095 
91-096 
91-102 
ENET- 
8300636/1 


8900035/1 
8900231/3 
8900694/1 


EPA- 
600/8-91/008 
ES/ER/TM- 
1 
2 
ESG- 
134 
135 
ESL- 
91001-PR 
ESM- 
27 
28 
ETDE-IT- 
91-18 


16:25411 
16:23331 
16:23311 
16:23864 
16:23829 
16:22910 
16:22911 
16:23169 
16:23177 
16:22885 
16:22884 


16:22862 


16:22788 


16:22789 
16:22790 


16:24116 
16:23962 


16:22586 


16:24645 
16:24646 


16:25340 


Source of 

Availability 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, CH-3003 Bern (CH) 

OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, CH-3003 Bern (CH) 

OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, Bern (CH) 

OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, Bern (CH) 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LBL-30732 
See LBL-30701 


See DOE/ER/14133—1 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


GPO 
Dep. 


E 1.99: 


m 
8 


mmm mMmMmMmmmm 
eet ett et et et 


8888888888 


Order 
Number 
DE91014151 
DE91014154 
DE91014090 
DE91014168 
DE91014167 
DE91014093 
DE91014153 
DE91014160 
DE91014084 
DE91014094 
DE91014096 
DE91014170 


DE91638805 
DE91638806 


DE91014853 
DE91014854 


DE91769497 
DE91790801 


DE91769502 
DE91769505 


DE91769504 
DE91790805 
DE91790806 
DE91790800 
DE91508867 
DE91508866 
DE91508978 
DE91508839 
DE91508838 
DE91508837 
DE91508840 
DE91505863 
DE91505872 
DE91505875 


DE91505874 


DE91014097 


DE91015490 
DE91015059 


DE91634156 
DE91634157 


DE91769487 


ETDE-IT- 


Distribution 
Category 


MF-520 
MF-721 


MF-902 
MF-940 
MF-940 
MF-900 
MF-902 
MF-902 
MF-510 
MF-940 
MF-940 
MF-902 
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ETDE-IT- 


Report 
Number 


91-19 
91-20 
91-22 
91-23 
91-24 
91-25 
91-26 
91-27 
91-29 
91-30 
91-35 
91-39 
91-40 
91-41 
91-42 
91-43 
91-44 
91-45 
91-46 
91-47 
91-49 
91-50 
91-51 
ETDE-mf- 
1507305 
1507307 
1507308 
1507375 
1507376 
EUR- 
12676 
12691/1 
12691/2 
12702 
12703 
12761-1 
12761-2 
12767 
12791 
12808 
12839 
12871 
12879 
12891 
12946 
12953 
13022 


EUR-CEA-FC— 


1402 


EUR-JET-PR— 
v 


FASAC-TAR- 


Abstract 
Number 


16:22826 
16:23830 
16:23831 
16:25341 

16:25342 
16:24378 
16:23116 
16:25412 
16:25343 
16:24316 
16:23865 
16:23171 

16:23533 
16:22881 

16:25314 
16:25484 
16:24449 
16:24379 
16:24182 
16:22873 
16:23332 
16:22898 
16:23333 


16:22583 
16:22912 
16:22544 
16:23324 
16:22401 


16:22691 
16:22692 
16:22693 
16:22694 
16:22695 
16:22696 
16:22697 
16:22698 
16:22699 
16:25315 
16:22700 
16:22701 
16:22702 
16:24415 
16:22703 
16:22704 
16:22705 


16:25344 


16:25315 


Source of 
Availability 


OSTI: 
OSTI; 
OSTI; 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI:; 
OSTI; 
OSTI: 
OSTI: 
OST: 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI:; 
OSTI; 
OSTI: 
OSTI; 
OSTI:; 


OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only); INIS 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 


See EUR-12808 


Order 
Number 


DE91769488 
DE91769489 
DE91769496 
DE91769498 
DE91769499 
DE91769500 
DE91769501 
DE91769503 
DE91790802 
DE91790803 
DE91790804 
DE91508831 
DE91508832 
DE91508833 
DE91508972 
DE91508974 
DE91508834 
DE91508835 
DE91508976 
DE91508836 
DE91508864 
DE91508865 
DE91508841 


DE91507305 
DE91507307 
DE91507308 
DE91507375 
DE91507376 


T191788023 
TI91788049 
TI91788047 
T191788041 
TI91788038 
T191788032 
T191788030 
T1I91788034 
T191788051 
TI91632456 
T1I91788043 
TI91788027 
TI91788029 
T1I91788053 
TI91788045 
T191788036 
TI91788039 


TI91787985 


Distribution 
Category 


91014041 16:24317 | OSTI; Science Applications International Corp., 7191014041 
1710 Goodridge Drive, P.O. Box 1303, 
McLean, VA 22102 


FEL 
1974 16:24675  OSTI; NTIS (US Sales Only); INIS DE91634504 
1976 16:23002  OSTI; NTIS (US Sales Only); INIS DE91635682 
1978 16:23025  OSTI; NTIS (US Sales Only); INIS DE91635704 
1981 16:23800  OSTI; NTIS (US Sales Only); INIS DE91635593 
1983 16:22988  OSTI; NTIS (US Sales Only); INIS DE91635765 
2005 16:24195  OSTI; NTIS (US Sales Only); INIS DE91635794 
2014 16:24196  OSTI; NTIS (US Sales Only); INIS DE91635795 
2017 16:23801  OSTI; NTIS (US Sales Only); INIS DE91635594 
2030 16:23802  OSTI; NTIS (US Sales Only); INIS DE91635595 
2046 16:24197  OSTI; NTIS (US Sales Only); INIS DE91635796 
2047 16:23026  OSTI; NTIS (US Sales Only); INIS DE91635705 
2050 16:23017  OSTI; NTIS (US Sales Only); INIS DE91635689 
2054 16:23003  OSTI; NTIS (US Sales Only); INIS DE91635683 
2057 16:24984  OSTI; NTIS (US Sales Only); INIS DE91634703 
2061 16:23004  OSTI; NTIS (US Sales Only); INIS DE91639076 
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Report Abstract Source of Order 
Number Number Availability ‘ Number 


2076 16:25041  OSTI; NTIS (US Sales Only); INIS DE91637276 

2087 16:25042 OSTI; NTIS (US Sales Only); INIS DE91637265 

2088 16:24647 OSTI; NTIS (US Sales Only); INIS DE91636261 

2096 16:25043 OSTI; NTIS (US Sales Only); INIS DE91637277 

2127 16:24985  OSTI; NTIS (US Sales Only); INIS DE91637354 
FMPC/Sub- 


— 


DE91014648 


031 16:24416 OSTI; NTIS; GPO Dep. 


FNAL-TM- 
1723 
1725 
1739 
1742 
1743 

FNAL/C- 
91-128 
91-131 
91/106 
91/109 
91/110 
91/114 
91/120 
91/123 
91/124 
91/126 
91/127 
91/132 
91/135 
91/137-E 
91/139 
91/140 
91/141 
91/144 
91/145 
91/148 
91/150 
91/154 
91/155 
91/156 
91/158 
91/159 
91/162 
91/171 
91/172 

FRCEA-TH— 
300 

FRNC-TH- 
3713 

GA-A- 
20344 
20539 
20548 

GANIL-P- 
90-15 
90-17 
90-21 


16:24055 
16:24056 
16:24057 
16:25485 
16:24058 


16:24048 
16:23927 
16:24139 
16:23866 
16:23926 
16:23832 
16:24043 
16:24044 
16:24045 
16:24046 
16:24047 
16:23928 
16:24049 
16:24688 
16:24050 
16:23929 
16:23867 
16:23930 
16:23931 
16:24166 
16:23897 
16:24051 
16:24052 
16:23932 
16:23933 
16:23934 
16:23987 
16:24053 
16:24054 


16:24986 
16:24957 
16:23117 
16:25345 
16:25346 
16:24987 
16:24927 
16:25228 


16:23821 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SSCL-384 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See SSCL-462 
See SSCL-415 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SSCL-441 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


S88SSSSSESESESS BE BEEBE 8 


TOM MMM MMM MMmMmMmMmn mm mmmmimn m 
Oe ee ee 


mm mmmmm 
88 88888 


—_— — 


DE91013768 
DE91013396 
DE91013870 
DE91015104 
DE91015102 


DE91013673 
DE91013675 


DE91014143 
DE91014841 
DE91014141 
DE91014142 
DE91014150 
DE91014149 
DE91013197 
DE91014148 
DE91014147 
DE91013674 
DE91014079 
DE91014077 
DE91014078 
DE91014144 
DE91015130 
DE91015129 


DE91014840 
DE91014838 
DE91014837 
DE91015128 
DE91015131 


DE91015466 
DE91015465 


DE91787944 
DE91788025 
DE91013928 
DE91014759 
DE91015145 
DE91787935 
DE91787940 
DE91787939 


DE91507401 


16:22706  OSTI; NTIS (US Sales Only); INIS DE91507293 
16:22706 See GSF-19/90 
91-20(prepr.) 16:24689  OSTI; NTIS (US Sales Only); INIS DE91507532 


91-21 (prepr.) 16:24690  OSTI; NTIS (US Sales Only); INIS DE91507533 
91-22(prepr.) 16:24648  OSTI; NTIS (US Sales Only); INIS DE91507519 
N- 


45954-Pt.1 16:23092  OSTI; NTIS (US Sales Only); GPO Dep. 99:  DE91015344 MF-731 
45954-Pt.2 16:23088  OSTI; NTIS (US Sales Only); GPO Dep. 99: DE91015345 MF-731 
45954-Pt.3 16:23094  OSTI; NTIS (US Sales Only); GPO Dep. 99: DE91015346 MF-731 
45954-Pt.4 16:23095  OSTI; NTIS (US Sales Only); GPO Dep. 99: DE91015347 MF-731 
45954-Pt.5 16:23096  OSTI; NTIS (US Sales Only); GPO Dep. 99:  DE91015348 MF-731 
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HAN- 


Report 
Number 


69034 

71403 

72993 

73578 
HCR-CDTN- 

18 

19 

20 
HEHF- 

54-90 
HIFAN- 

485 

486 

487 

488 

489 

490 

499 
HW- 

10242 

10698 

11000 

11507 

13213 

19323 

21957 

24928-E 

26047-E 


29603-Del. 


30130-E 
30145 
30258 
33200-E 
36717 
37658-E 
39674 
41233 
43137-E 
43419 
43938-E 
53501 
60154 
60225 
7-4275 
8516 
9084 
9443 
IAE- 
4616-11 
4660-2 
4666-8 
4671-11 
4724-11 
4733-1 
4745-11 
4773-1 
4807-14 
4835-4 
4850-1 
4855-7 
4858-15 
4867-6 
4868-2 
4874-15 
4875-6 
4878-2 
4887-14 
4895-4 
4898-16 
4912-2 
4929-1 
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Abstract 
Number 


16:23118 
16:23097 
16:23119 
16:23098 


16:24520 
16:24521 
16:24522 


16:24560 


16:25431 
16:25432 
16:25433 
16:25435 
16:25434 
16:25436 
16:23961 


16:24381 
16:22793 
16:22794 
16:22795 
16:22632 
16:23099 
16:23100 
16:22796 
16:22797 
16:22773 
16:22798 
16:22774 
16:22775 
16:23120 
16:22707 
16:22799 
16:22800 
16:22801 
16:22802 
16:22803 
16:22804 
16:23064 
16:23101 
16:22805 
16:24380 
16:24561 
16:22791 
16:22792 


16:23373 
16:24732 
16:24988 
16:23374 
16:23375 
16:24733 
16:23376 
16:24829 
16:24324 
16:23034 
16:25044 
16:25347 
16:24198 
16:25413 
16:23035 
16:23803 
16:25348 
16:24199 
16:25045 
16:24310 
16:23833 
16:24200 
16:25103 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


See LBL-30069 
See LBL-30070 
See LBL-30071 
See LBL-30206 
See LBL-30205 
See LBL-30208 
See LBL-30322-Rev. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


Order 
Number 


DE91015151 
DE91015152 
DE91015153 
DE91015154 


DE91635315 
DE91635316 
DE91635317 


DE91014834 


DE91014851 
DE91015064 
DE91015065 
DE91015066 
DE91013471 
DE91015071 
DE91014852 
DE91015072 
DE91015074 
DE91015076 
DE91015077 
DE91015078 
DE91015117 
DE91015118 
DE91015119 
DE91015120 
DE91015148 
DE91015149 
DE91015150 
DE91015163 
DE91015164 
DE91015236 
DE91015237 
DE91015166 
DE91014850 
DE91015116 
DE91015062 
DE91015063 


DE91638173 
DE91637098 
DE91637355 
DE91638265 
DE91638266 
DE91637099 
DE91638267 
DE91634122 
DE91635890 
DE91639120 
DE91634615 
DE91634313 
DE91639434 
DE91634359 
DE91635710 
DE91635596 
DE91634340 
DE91635797 
DE91637266 
DE91635904 
DE91635891 
DE91635798 
DE91634271 





Report 
Number 


4938-1 
4942-11 
4945-4 
4972-9 
4987-2 
4988-4 
4994-4 
5002-2 
5009-14 
5012-6 
5013-8 
5028-7 
5033-7 


IAEA-INFCIRC— 
119(Mod.1) 


391 
IAEA-NDS- 


0(Rev.91/5) 


107(Rev.5) 
110(Rev.3) 
120(Rev.1) 
124(Rev.0) 
130(Rev.0) 
51(Rev.3) 


7(Rev.91/5) 


90(Rev.4) 


IAEA-TECDOC— 


582 

594 
ic— 

90/264 


90/277(Rev.) 


90/283 
90/331 
90/358 
90/362 
90/369 
90/386 
90/388 
90/393 
90/394 
90/395 
90/397 
90/400 
90/401 
90/402 
90/403 
90/404 
90/405 
90/406 
90/407 
90/408 
90/409 
90/410 
90/411 
90/413 
90/416 
90/417 
90/418 
90/419 
90/420 
90/422 
90/423 
90/424 
90/426 
90/427 
90/430 
90/431 
90/432 
90/433 
90/435 


Abstract 
Number 


16:24201 
16:23377 
16:22945 
16:25104 
16:24450 
16:23005 
16:22946 
16:24989 
16:24202 
16:25414 
16:25415 
16:25416 
16:25349 


16:22827 
16:22828 


16:25531 
16:24905 
16:24906 
16:24907 
16:24961 
16:24962 
16:24903 
16:25532 
16:24904 


16:22708 
16:25193 


16:25229 
16:25230 
16:24612 
16:25231 
16:24318 
16:24649 
16:24613 
16:25232 
16:25233 
16:24629 
16:24382 
16:24383 
16:24384 
16:25105 
16:25234 
16:24385 
16:25235 
16:24503 
16:25236 
16:24851 
16:24852 
16:24386 
16:24387 
16:25106 
16:25237 
16:25238 
16:25239 
16:24853 
16:25240 
16:24734 
16:25107 
16:24854 
16:25241 
16:25242 
16:24735 
16:24855 
16:22858 
16:23785 
16:24630 
16:25108 
16:25243 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91635799 
DE91638174 
DE91635731 
DE91636393 
DE91638443 
DE91635684 
DE91639157 
DE91637356 
DE91639522 
DE91636810 
DE91636815 
DE91636816 
DE91636496 


DE91639694 
DE91639695 


DE91639697 
DE91637457 
DE91637458 
DE91637459 
DE91637567 
DE91637568 
DE91637461 
DE91639698 
DE91637462 


DE91633855 
DE91634464 


DE91633953 
DE91633954 
DE91634413 
DE91632264 
DE91635892 
DE91634158 
DE91634395 
DE91633985 
DE91633955 
DE91635165 
DE91635151 
DE91635152 
DE91635153 
DE91634184 
DE91633956 
DE91635154 
DE91633957 
DE91635380 
DE91633958 
DE91634058 
DE91634059 
DE91635155 
DE91635156 
DE91634198 
DE91633959 
DE91633960 
DE91633961 
DE91634060 
DE91633962 
DE91634529 
DE91634185 
DE91634061 
DE91633963 
DE91633986 
DE91634541 
DE91634062 
DE91635932 
DE91635607 
DE91635166 
DE91634186 
DE91633964 


ic 


Distribution 
Category 
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c~ 


Report 
Number 


90/437 
90/438 
90/439 
90/441 

90/442 
90/445 
90/446 
90/447 
90/448 
90/449 
90/451 

90/452 
90/453 
90/454 
90/456 
90/457 
90/459 
90/460 
90/461 

90/465 
90/476 


IEN-DERE-DIFIR- 


004/30 
IEN-SEPRAD- 
03/86 
IFE/KR/E- 
91/001 
IFEKR/F- 
86/019 
IFP— 
38774 
IFSR- 
410-Rev. 
480-Rev. 
484 
490 
494 
495 
496 
IFVE-OEF- 
89-194 
90-146 
90-157 
90-59 
90-65 
IFVE-OLU— 
90-40 
IFVE-ONF— 
90-114 
90-139 
90-149 
90-150 
90-152 
90-167 
90-168 
90-17 
90-171 
90-42 
90-43 
90-47 
90-51 
90-94 
90-97 


IFVE-OP-OKU- 


90-91 
IFVE-ORI- 
90-133 
IFVE-OTF- 
89-74. 
90-107. 
90-119. 
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Abstract 
Number 


16:25244 
16:24631 
16:24632 
16:25245 
16:25246 
16:25247 
16:25109 
16:24523 
16:24524 
16:23804 
16:23657 
16:25248 
16:24525 
16:24736 
16:25249 
16:25110 
16:25111 
16:25250 
16:25251 
16:25252 
16:24614 


16:23027 
16:23102 
16:23822 
16:23378 
16:22610 


16:24674 
16:25334 
16:25335 
16:25336 
16:25337 
16:25338 
16:25339 


16:24650 
16:24205 
16:24206 
16:24203 
16:24204 


16:23935 


16:24209 
16:24210 
16:24737 
16:24695 
16:23834 
16:24696 
16:24934 
16:24207 
16:24935 
16:24208 
16:24691 
16:25218 
16:24692 
16:24693 
16:24694 


16:24059 
16:24211 
16:24739 


16:25257 
16:24743 


Source of 
Availability 


OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/ET/53088—41 0-Rev. 
See DOE/ET/53088—480-Rev. 
See DOE/ET/53088-484 
See DOE/ET/53088—490 
See DOE/ET/53088—494 
See DOE/ET/53088—495 
See DOE/ET/53088—496 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See IHEP-OTF-89-74 


See IHEP-OTF-90-107 
See IHEP-OTF-90-119 


Order 
Number 


DE91633965 
DE91635167 
DE91635168 
DE91633966 
DE91633987 
DE91633967 
DE91634187 
DE91635323 
DE91635324 
DE91635597 
DE91634795 
DE91633968 
DE91635325 
DE91634575 
DE91633969 
DE91634188 
DE91634189 
DE91633988 
DE91633970 
DE91633971 
DE91634414 


DE91635706 
DE91635780 
DE91793187 
DE91793126 


DE91502386 


DE91636283 
DE91639485 
DE91639486 
DE91639487 
DE91639488 


DE91638997 


DE91639489 
DE91639490 
DE91637100 
DE91637238 
DE91639556 
DE91637245 
DE91637498 
DE91639491 
DE91637499 
DE91639492 
DE91637246 
DE91636997 
DE91637247 
DE91637248 
DE91637226 


DE91639024 


DE91639440 


Distribution 
Category 





Report 
Number 


90-123. 
90-140. 
90-155 
90-25. 
90-46. 
90-49. 
90-50. 
90-62 
90-63. 
90-84. 
90-95. 
IFVE-OUNK- 
89-109 
89-184 


IFVE-OUNK-OEA— 


89-185 
IHEP-OTF— 
89-74 
90-107 
90-119 
90-123 
90-140 
90-144 
90-165 
90-25 
90-45 
90-46 
90-49 
90-50 
90-60 
90-63 
90-84 
90-95 
INDC(CCP)- 
325/L 
327/L 
329/L 
INDC(NDS)}- 
244/M9 
246/MO 
INFO- 
0294 
0296 
0297 
0300 
0301 
0302 
0303 
0305 
0307 
INIS-BR- 
2407 
2410 
2412 
2413 
2414 
2415 
2416 
2417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2426 
2427 
2428 
2430 
2431 


Abstract 
Number 


16:24830 
16:25258 
16:24738 
16:25253 
16:24740 
16:2474i 
16:25254 
16:24856 
16:24742 
16:25256 
16:24858 


16:24060 
16:24173 


16:24061 


16:24739 
16:25257 
16:24743 
16:24830 
16:25258 
16:24859 
16:24744 
16:25253 
16:24857 
16:24740 
16:24741 
16:25254 
16:25255 
16:24742 
16:25256 
16:24858 


16:24908 
16:24909 
16:24990 


16:24651 
16:25417 


16:22650 
16:23036 
16:25072 
16:23220 
16:25073 
16:22977 
16:22978 
16:24212 
16:25074 


16:24451 
16:25112 
16:23575 
16:24417 
16:24418 
16:23576 
16:23037 
16:23452 
16:25075 
16:24952 
16:23577 
16:24419 
16:23578 
16:23658 
16:24991 
16:25113 
16:25114 
16:25115 
16:25116 
16:24615 


Source of 
Availability 


See IHEP-OTF—-90-123 

See IHEP-OTF—-90-140 

OSTI; NTIS (US Sales Only); INIS 
See IHEP-OTF-90-25 

See IHEP-OTF—90-46 

See IHEP-OTF—90-49 

See IHEP-OTF—-90-50 

OSTI; NTIS (US Sales Only); INIS 
See IHEP-OTF—90-63 

See IHEP-OTF—90-84 

See IHEP-OTF—-90-95 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 


); INIS 
); 
); 
; 

OSTI; NTIS (US Sales Only); INIS 
); 
); 
i 
); 
); 
); 


INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See ACNS-11 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INiS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


Order 
Number 


DE91637102 


DE91636079 


DE91635650 
DE91635672 


DE91635649 


DE91637209 
DE91635976 
DE91637103 
DE91636225 
DE91636027 
DE91636080 
DE91637210 
DE91634035 
DE91636081 
DE91637104 
DE91637105 
DE91636028 
DE91635985 
DE91637106 
DE91636029 
DE91636082 


DE91637463 
DE91637464 
DE91637357 


DE91636284 
DE91636704 


DE91639121 
DE91638807 
DE91639666 
DE91638808 
DE91639252 
DE91639253 
DE91639441 
DE91638809 


DE91635138 
DE91634199 
DE91634766 
DE91635119 
DE91635120 
DE91634767 
DE91635711 
DE91634973 
DE91635347 
DE91634732 
DE91634768 
DE91635121 
DE91634769 
DE91634796 
DE91634625 
DE91634200 
DE91634201 
DE91634202 
DE91634203 
DE91634422 


INIS-BR- 


Distribution 
Category 


ERA Vol.16,No.9 755 





INIS-BR- 


Report 
Number 


2432 
2433 
2434 
2435 
2436 
2437 
2438 
2439 
2440 
2441 

2442 
2443 
2444 
2445 
2446 
2447 
2448 
2449 
2450 
2451 

2452 
2453 
2454 
2456 
2457 
2458 
2463 
2465 
2468 
2469 
2487 
2491 

2494 
2498 
2499 
2506 
2507 
2508 
2509 
2510 
2511 

2512 
2513 
2514 
2515 
2516 
2517 
2518 
2519 
2520 
2521 

2522 
2523 
2524 
2525 
2526 
2527 
2528 
2529 
2530 
2531 

2532 
2533 
2534 
2535 
2536 
2537 
2538 
2539 
2540 
2541 


756 


ERA Vol. 16, No. 9 


Abstract 
Number 


16:25117 
16:23579 
16:24526 
16:24504 
16:24860 
16:24562 
16:24527 
16:25118 
16:24505 
16:22947 
16:25119 
16:24861 

16:23006 
16:23379 
16:24213 
16:23380 
16:22948 
16:23580 
16:24420 
16:23381 

16:25120 
16:24214 
16:25350 
16:24215 
16:22840 
16:23382 
16:23383 
16:22949 
16:24563 
16:24564 
16:24421 

16:24528 
16:23700 
16:23581 

16:24422 
16:24423 
16:22718 
16:22633 
16:22634 
16:22635 
16:23582 
16:24217 
16:22836 
16:24565 
16:24218 
16:24219 
16:23583 
16:23453 
16:23038 
16:23039 
16:23584 
16:24220 
16:24424 
16:23711 

16:22645 
16:23079 
16:23585 
16:23586 
16:25077 
16:23701 
16:22636 
16:22621 

16:23080 
16:23040 
16:23587 
16:24506 
16:24507 
16:23588 
16:24452 
16:24221 
16:24222 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


): INIS 
); 
: 
OSTI: NTIS (US Sales Only): INIS 
); 
); 
); 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Oniy 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); INIS 
); 
); 
); 
: 
OSTI; NTIS (US Sales Only); INIS 
); 
); 
»; 
); 
); 


INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Saies Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 


Order 
Number 


DE91634204 
DE91637589 
DE91635326 
DE91635382 
DE91634063 
DE91635182 
DE91635256 
DE91634205 
DE91635383 
DE91635732 
DE91634206 
DE91634064 
DE91635685 
DE91634939 
DE91635863 
DE91634940 
DE91635733 
DE91634784 
DE91635122 
DE91634905 
DE91634207 
DE91635864 
DE91634333 
DE91635865 
DE91635351 

DE91638107 
DE91638109 
DE91639159 
DE91638688 
DE91638689 
DE91638419 
DE91638721 

DE91638034 

DE91637591 

DE91638420 
DE91638421 

DE91639575 
DE91638075 
DE91638076 
DE91638077 
DE91637592 
DE91639523 
DE91638931 

DE91638552 
DE91639524 
DE91639525 
DE91637694 
DE91638323 
DE916391 23 
DE91639124 
DE91637695 
DE91639526 
DE91638422 
DE91637995 
DE91638971 
DE91639405 
DE91637696 
DE91637646 
DE91638790 
DE91638035 
DE91638078 
DE91638065 
DE91639406 
DE91639125 
DE91637647 
DE91638904 
DE91638924 
DE91637697 
DE91638444 
DE91639527 
DE91639528 


Distribution 
Category 





INISmf-— 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


2542 16:23589 OSTI; NTIS (US Sales Only): INIS DES1637698 
2543 16:25078 OSTI; NTIS (US Sales Only); INIS DE91638810 
2544 16:23590 OSTI; NTIS (US Sales Only): INIS DE91637593 
2545 16:24566 OSTI; NTIS (US Sales Only); INIS DE91638511 
2546 16:23065 OSTI; NTIS (US Sales Only); INIS DE91638780 
2547 16:23454 OSTI; NTIS (US Sales Only): INIS DES91638324 
2548 16:24223 OSTI; NTIS (US Sales Only): INIS DE91639529 
2549 16:23591 OSTI; NTIS (US Sales Only); INIS DE91637594 
2550 16:23592 OSTI; NTIS (US Sales Only); INIS DE91637595 
2551 16:23593 OSTI; NTIS (US Sales Only); INIS DE91637648 
2552 16:23081 OSTI; NTIS (US Sales Only); INIS DE91639407 
2553 16:22837 OSTI: NTIS (US Sales Only); INIS DE91638932 
2554 16:24453 OSTI; NTIS (US Sales Only); INIS DE91638445 
2555 16:23384 OSTI; NTIS (US Sales Only); INIS DE91638256 
2556 16:23082 OSTI; NTIS (US Sales Only); INIS DE91639408 
2557 16:23594 OSTI; NTIS (US Sales Only); INIS DE91637596 
2558 16:24529 OSTI; NTIS (US Sales Only); INIS DE91638750 
2559 16:24508 OSTI; NTIS (US Sales Only); INIS DE91638905 
2560 16:24530 OSTI; NTIS (US Sales Only); INIS DE91638751 
2561 16:23041 OSTI; NTIS (US Sales Only); INIS DE91639126 
2562 16:24567 OSTI; NTIS (US Sales Only); INIS DE91638512 
2563 16:23595 OSTI; NTIS (US Sales Only); INIS DE91637597 
2564 16:23385 OSTI; NTIS (US Sales Only); INIS DE91638110 
2565 16:24568 OSTI; NTIS (US Sales Only); INIS DE91638513 
2566 16:24224 OSTI; NTIS (US Sales Only); INIS DE91639454 
2567 16:23066 OSTI; NTIS (US Sales Only); INIS DE91638781 
2568 16:22719 OSTI; NTIS (US Sales Only); INIS DE91639576 
2569 16:24531 OSTI; NTIS (US Sales Only); INIS DE91638752 
2570 16:24225 OSTI; NTIS (US Sales Only); INIS DE91639435 
2571 16:23083 OSTI; NTIS (US Sales Only); INIS DE91639409 
2572 16:22637 OSTI; NTIS (US Sales Only); INIS DE91638079 
2573 16:24226 OSTI; NTIS (US Sales Only); INIS DE91639530 
2574 16:22622 OSTI; NTIS (US Sales Only); INIS DE91638066 
2575 16:23596 OSTI; NTIS (US Sales Only); INIS DE91637598 
2576 16:25079 OSTI; NTIS (US Sales Only); INIS DE91638942 
2577 16:23702 OSTI; NTIS (US Sales Only); INIS DE91638036 
2578 16:23455 OSTI; NTIS (US Sales Only); INIS DE91638325 
2579 16:23712 OSTI; NTIS (US Sales Only); INIS DE91637996 
2580 16:23597 OSTI; NTIS (US Sales Only); INIS DE91637699 
2581 16:23456 OSTI; NTIS (US Sales Only); INIS DE91638326 
2582 16:25486 OSTI; NTIS (US Sales Only); INIS DE91639705 
2583 16:23042 OSTI; NTIS (US Sales Only); INIS DE91639127 
2584 16:24569 OSTI; NTIS (US Sales Only); INIS DE91638663 
2585 16:24227 OSTI; NTIS (US Sales Only); INIS DE91639531 
2587 16:23084 OSTI; NTIS (US Sales Only); INIS DE91639410 
2588 16:23007 OSTI; NTIS (US Sales Only); INIS DE91639077 
2589 16:23242 OSTI; NTIS (US Sales Only); INIS DE91639625 
2590 16:23008 OSTI; NTIS (US Sales Only); INIS DE91639078 
2591 16:23009 OSTI; NTIS (US Sales Only); INIS DE91639079 
2608 16:24862 OSTI; NTIS (US Sales Only); INIS DE91636083 
2609 16:25121 OSTI; NTIS (US Sales Only); INIS DE91636307 
2610 16:25487 OSTI; NTIS (US Sales Only); INIS DE91639706 
2612 16:24899 OSTI; NTIS (US Sales Only); INIS DE91637263 


16:24509 OSTI; NTIS (US Sales Only); INIS DE91635381 


16:23386 OSTI; NTIS (US Sales Only); INIS DE91003112 
16:25122 OSTI; NTIS (US Sales Only); INIS DE91003111 


16:22721 OSTI; NTIS (US Sales Only); INIS DE91639611 
16:22722 OSTI; NTIS (US Sales Only); INIS DE91639612 


16:24911  OSTI; NTIS (US Sales Only); INIS DE91500241 
16:23121  OSTI; NTIS (US Sales Only); INIS DE91507285 
16:24510  OSTI; NTIS (US Sales Only); INIS DE91500388 
16:24570  OSTI; NTIS (US Sales Only); INIS DE91500387 
16:22619  OSTI; NTIS (US Sales Only); INIS DE91638431 
16:22720  OSTI; NTIS (US Sales Only); INIS DE91639571 
16:24532  OSTI; NTIS (US Sales Only); INIS DE91638722 
16:24533  OSTI; NTIS (US Sales Only); INIS DE91638723 
16:24534  OSTI; NTIS (US Sales Only); INIS DE91638724 


ERA Vol.16,No.9 757 





INIS-mf- 


Report 
Number 


12851 
12852 
12853 
12854 
12855 
12856 
12857 
12858 
12859 
12860 
12861 
12862 
12863 
12864 
12865 
12870 
12872 
12874 
12875 
12876 
12878 
12879 
12880 
12881 
12882 
12888 
12889 
12897 
INPE- 
3000 
INS- 
864 
869 
870 
INSRP- 


Abstract 
Number 


16:24535 
16:24536 
16:24537 
16:24538 
16:24539 
16:24540 
16:24541 
16:24542 
16:24543 
16:24544 
16:24545 
16:24546 
16:24547 
16:24548 
16:23598 
16:25454 
16:23180 
16:22838 
16:23223 
16:25080 
16:23713 
16:23659 
16:25455 
16:25456 
16:25457 
16:25540 
16:22844 
16:23085 


16:23067 
16:24063 


16:25260 
16:24928 


Source of 
Availability 


OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 

) 

) 

) 

) 

) 





OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91638725 
DE91638726 
DE91638727 
DE91638728 
DE91638735 
DE91638736 
DE91638737 
DE91638738 
DE91638739 
DE91638740 
DE91638741 

DE91638742 
DE91638748 
DE91638743 
DE91634770 
DE91639723 
DE91639644 
DE91639685 
DE91639674 
DE91638814 
DE91637811 

DE91637720 
DE91639736 
DE91639737 
DE91639738 
DE91639679 
DE91638954 
DE91791041 


DE91635345 
DE91508192 


DE91508416 
DE91508414 


Distribution 
Category 


89-04-Vol.2-App. 16:23251 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91013478 MF-528 

90-01-Vol.1 16:23252 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91013473 MF-528 

90-01-Vol.2 16:23253 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91013475 MF-528 

90-07-Vol.2 16:23254 OSTI; NTIS (US Sales Only); GPO Dep. 99: DE91014394 MF-528 
IPC-TR- 

91-002 16:25488 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91014219 MF-405 


91-06 
iPEN-PUB- 
315 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
328 
IPMash- 
277 
304 
305 
IPP 
1/257 
5/39 
6/297 
9/84 
1/154 
Hi/165 
1/171 
W173 
IS-M— 
668 
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16:25529 


16:24231 
16:23636 
16:23771 
16:23786 
16:23637 
16:23538 
16:23772 
16:22723 
16:23773 
16:23458 
16:23459 
16:24572 


16:23387 
16:24870 
16:23805 


16:25351 
16:25352 
16:25353 
16:25354 
16:25355 
16:25356 
16:24929 
16:25357 


16:22402 


See DOE/ER/25063-T8 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


DE91635868 
DE91634762 
DE91634877 
DE91635608 
DE91634787 
DE91635100 
DE91634878 
DE91635925 
DE91634879 
DE91634974 
DE91634975 
DE91638697 


DE91638208 
DE91639707 
DE91638960 


DE91507351 
DE91507347 
DE91500200 
DE91507348 
DE91507350 
DE91507349 
DE91500198 
DE91500199 


DE91012628 





Report 
Number 


IS-T- 
1500 
1560 
1563 

ISPO- 
329 

TEF- 
113-89 
114-89 
115-89 
121-89 
142-89 
145-89 
151-87 
157-89 
46-88 
91-89 

ITEP- 
139-89 

ITRI-TR- 
910602 

IWGGCR- 
24 

YaF— 
89-138 
89-153 
89-157 
89-164 
89-174 
89-69 
89-90 
90-1 
90-2 
90-9 
90-12 
90-14 
90-15 
90-16 
90-19 
90-20 

90-24 
90-31 
90-39 
90-40 
90-41 

JAER-M- 
91-004 
91-012 
91-017 
91-022 
91-023 
91-025 
91-027 
91-028 
91-030 
91-031 
91-033 
91-039 
91-040 
91-041 
91-043 
91-044 
91-045 
91-046 
91-047 
91-049 
91-051 
91-052 
91-055 
91-065 
91-066 


Abstract 
Number 


16:24958 
16:23388 
16:23638 


16:22829 


16:25261 
16:25262 
16:25263 
16:24233 
16:24697 
16:24617 
16:24319 
16:23868 
16:24232 
16:24064 


16:24871 
16:22806 
16:22969 


16:25161 
16:24747 
16:24065 
16:25358 
16:24175 
16:25264 
16:24174 
16:25265 
16:24993 
16:24655 
16:25359 
16:23936 
16:25266 
16:23937 
16:24066 
16:25360 
16:25361 
16:24656 
16:25362 
16:25363 
16:23938 


16:23105 
16:23869 
16:25419 
16:25364 
16:23389 
16:25081 
16:23126 
16:23018 
16:25420 
16:25267 
16:23127 
16:23043 
16:23128 
16:25365 
16:24913 
16:23390 
16:24176 
16:25421 
16:25489 
16:25366 
16:23129 
16:25422 
16:22951 
16:23103 
16:25049 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LA—12112-M 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91014915 
DE91013658 
DE91014504 


DE91635986 
DE91635987 
DE91633991 
DE91639494 
DE91634596 
DE91634396 
DE91635893 
DE91635618 
DE91635829 
DE91635652 


DE91634069 
DE91015390 
DE91639218 


DE91634213 
DE91637054 
DE91639061 
DE91636636 
DE91639067 
DE91634036 
DE91639068 
DE91634037 
DE91634626 
DE91636263 
DE91636498 
DE91639001 
DE91635977 
DE91639002 
DE91639062 
DE91636586 
DE91636637 
DE91636293 
DE91636499 
DE91636500 
DE91639003 


DE91508048 
DE91508050 
DE91508070 
DE91508053 
DE91508055 
DE91508072 
DE91508058 
DE91508074 
DE91508079 
DE91508204 
DE91508060 
DE91508063 
DE91508081 
DE91508084 
DE91508221 
DE91508086 
DE91508404 
DE91508088 
DE91508090 
DE91508093 
DE91508095 
DE91508098 
DE91508207 
DE91508406 
DE91508295 


JAER-M-— 


Distribution 
Category 


MF-413 
MF-404 
MF-401 
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JAERI-M- 


Report 
Number 


91-069 
JHU-TIPAC— 
9109 
JINR- 
1-89-28 
10-89-840 
12-89-742 
12-90-161 
13-88-899 
13-89-6 
13-89-132 
13-89-170 
13-89-466 
13-89-750 
13-89-802 
13-89-818 
13-89-839 
14-88-887 
14-89-264 
14-89-608 
16-88-690 
16-89-626 
16-89-627 
16-89-628 
18-89-33 
18-89-552 
18-89-778 
18-89-798 
18-89-855 
18-90-427 
19-89-337 
3-89-479 
3-89-513 
9-89-158 
9-89-370 
9-89-391 
9-89-467 
9-89-477 
9-89-487 
9-89-573 
9-89-605 
9-89-8311 
9-89-864 
JINR-D- 
1-89-398 
1-89-614 
1-89-642 
1-89-673 
1-89-701 
13-89-450 
13-89-548 
13-89-549 
13-89-550 
15-89-594 
2-89-700 
7-89-820 
JINR-E- 
1-89-236 
1-89-482 
1-89-486 
1-89-540 
1-89-541 
1-89-593 
1-89-658 
1-89-676 
1-89-745 
1-89-789 
1-89-803 
1-90-235 
10-89-521 
10-89-758 
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Abstract 
Number 


16:23028 
16:24823 


16:24698 
16:24074 
16:23704 
16:23639 
16:24234 
16:24235 
16:25490 
16:24075 
16:24236 
16:24237 
16:23774 
16:23044 
16:24238 
16:23391 
16:23640 
16:25162 
16:25050 
16:24076 
16:24914 
16:24077 
16:23641 
16:24239 
16:23856 
16:23642 
16:23460 
16:23643 
16:24573 
16:23086 
16:25423 
16:24067 
16:23870 
16:24511 
16:24068 
16:24069 
16:23939 
16:24070 
16:24071 
16:24072 
16:24073 


16:24915 
16:24699 
16:24700 
16:24240 
16:24701 
16:24241 
16:24242 
16:24243 
16:24244 
16:24916 
16:24748 
16:24965 


16:24245 
16:24966 
16:24702 
16:24703 
16:24749 
16:24704 
16:25051 
16:25052 
16:24936 
16:25053 
16:24950 
16:24937 
16:25492 
16:24247 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
See SSCL-486 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI:; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 
); 
); 


INIS 
INIS 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 
); 
i 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


Order 
Number 


DE91508409 


DE91634602 
DE91639711 
DE91638045 
DE91634771 
DE91639512 
DE91635807 
DE91635896 
DE91639063 
DE91635806 
DE91635808 
DE91634874 
DE91635897 
DE91639562 
DE91634963 
DE91637614 
DE91634221 
DE91634616 
DE91635653 
DE91639712 
DE91639713 
DE91634772 
DE91639547 
DE91638984 
DE91634773 
DE91638374 
DE91637615 
DE91635174 
DE91639424 
DE91634358 
DE91639027 
DE91635620 
DE91635515 
DE91635654 
DE91635625 
DE91635626 
DE91635655 
DE91635647 
DE91639056 
DE91639057 


DE91634705 
DE91634586 
DE91637249 
DE91639495 
DE91634597 
DE91632177 
DE91635830 
DE91639496 
DE91635831 
DE91637468 
DE91634577 
DE91634753 


DE91639497 
DE91634754 
DE91634598 
DE91634588 
DE91634544 
DE91634592 
DE91637281 
DE91637282 
DE91634718 
DE91637283 
DE91637537 
DE91637501 
DE91635955 
DE91639499 


Distribution 
Category 





Report 
Number 


11-89-442 
12-89-762 
13-89-61 
14-89-195 
14-89-512 
14-89-721 
14-89-795 
15-89-683 
16-89-668 
17-89-670 
18-89-672 
18-89-794 
18-89-807 
19-89-212 
2-89-3 
2-89-152 
2-89-235 
2-89-243 
2-89-244 
2-89-266 
2-89-286 
2-89-295 
2-89-296 
2-89-306 
2-89-309 
2-89-32 
2-89-326 
2-89-333 
2-89-349 
2-89-364 
2-89-405 
2-89-433 
2-89-439 
2-89-475 
2-89-478 
2-89-498 
2-89-499 
2-89-500 
2-89-507 
2-89-528 
2-89-532 
2-89-555 
2-89-583 
2-89-604 
2-89-606 
2-89-607 
2-89-616 
2-89-622 
2-89-6511 
2-89-655 
2-89-666 
2-89-687 
2-89-688 
2-89-699 
2-89-713 
2-89-727 
2-89-731 
2-89-736 
2-89-780 
2-89-788 
2-89-792 
2-89-819 
2-89-829 
2-89-849 
2-89-858 
2-89-860 
2-89-861 
2-89-876 
2-90-264 
2-90-363 
2-90-373 


Abstract 
Number 


16:25493 
16:23539 
16:24248 
16:25164 
16:23392 
16:25165 
16:23461 

16:24960 
16:25082 
16:25166 
16:23540 
16:23541 

16:23705 
16:24574 
16:24750 
16:24994 
16:24751 

16:25269 
16:24752 
16:24833 
16:24753 
16:24754 
16:24755 
16:24995 
16:25270 
16:25268 
16:25271 

16:25272 
16:24756 
16:24757 
16:24758 
16:24872 
16:24759 
16:24873 
16:24874 
16:24875 
16:24876 
16:24877 
16:24878 
16:24760 
16:24879 
16:24761 

16:24762 
16:24880 
16:24881 

16:24882 
16:25273 
16:24763 
16:24996 
16:24764 
16:24997 
16:24834 
16:25274 
16:24835 
16:24765 
16:24998 
16:24766 
16:24883 
16:24767 
16:24884 
16:24768 
16:24769 
16:24770 
16:24885 
16:24771 
16:24999 
16:24836 
16:25000 
16:24772 
16:24773 
16:24837 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91635950 
DE91638386 
DE91639500 
DE91636316 
DE91634962 
DE91636317 
DE91635013 
DE91637564 
DE91638840 
DE91636318 
DE91635101 

DE91638392 
DE91638044 
DE91638526 
DE91637113 
DE91637363 
DE91637110 
DE91635988 
DE91637111 

DE91636228 
DE91637112 
DE91637055 
DE91634545 
DE91637364 
DE91633974 
DE91636031 

DE91635989 
DE91636032 
DE91637114 
DE91637115 
DE91637116 
DE91636094 
DE91634509 
DE91634070 
DE91634071 

DE91634072 
DE91634073 
DE91634074 
DE91634075 
DE91637056 
DE91636095 
DE91634578 
DE91634579 
DE91634077 
DE91634078 
DE91636096 
DE91634038 
DE91634546 
DE91634653 
DE91637057 
DE91637365 
DE91634123 
DE91635990 
DE91634124 
DE91634547 
DE91634656 
DE91634548 
DE91634079 
DE91634549 
DE91634080 
DE91634510 
DE91637117 
DE91637118 
DE91636098 
DE91637119 
DE91637366 
DE91636229 
DE91637367 
DE91634511 
DE91637120 
DE91636230 


JINR-E- 


Distribution 
Category 


ERA Vol. 16, No. 9 761 





JINR-E- 


Report 
Number 


3-90-307 
4-88-917 
4-89-249 
4-89-559 
4-89-56 
4-89-567 
4-89-572 
4-89-630 
4-89-662 
4-89-665 
4-89-716 
4-89-882 
4-90-319 
4-90-437 
4-90-447 
5-89-624 
5-89-726 
5-89-797 
5-89-806 
6-89-4114 
6-89-412 
6-89-760 
7-89-492 
7-89-680 
7-89-808 
7-89-809 
7-89-816 
8-89-495 
9-89-4428 
JINR-R- 
1-89-156 
1-89-202 
1-89-219 
1-89-272 
1-89-283 
1-89-298 
1-89-308 
1-89-367 
1-89-434 
1-89-452 
1-89-463 
1-89-488 
1-89-5141 
1-89-527 
1-89-53 
1-89-556 
1-89-557 
1-89-560 
1-89-584 
1-89-621 
1-89-637 
1-89-639 
1-89-649 
1-89-757 
1-89-769 
1-89-793 
1-89-854 
1-89-875 
1-90-424 
10-88-937 
10-89-148 
10-89-149 
10-89-16 
10-89-163 
10-89-194 
10-89-196 
10-89-197 
10-89-223 
10-89-292 
10-89-41 
10-89-546 
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Abstract 
Number 


16:25001 
16:25002 
16:25003 
16:24774 
16:24886 
16:25004 
16:25005 
16:25006 
16:25275 
16:24657 
16:25007 
16:24775 
16:25008 
16:25009 
16:25010 
16:25491 

16:25276 
16:25277 
16:25278 
16:25011 

16:24776 
16:24967 
16:24078 
16:24246 
16:24959 
16:24954 
16:25163 
16:23806 
16:24079 


16:24658 
16:24249 
16:24250 
16:24951 

16:24777 
16:24251 

16:24917 
16:24706 
16:24252 
16:24778 
16:24938 
16:24939 
16:24940 
16:24253 
16:24705 
16:24707 
16:24941 

16:24918 
16:24930 
16:24708 
16:25012 
16:24779 
16:24254 
16:24919 
16:24255 
16:24942 
16:24256 
16:24780 
16:24257 
16:24265 
16:24267 
16:25495 
16:25494 
16:25533 
16:24268 
16:24085 
16:24086 
16:23644 
16:23045 
16:24266 
16:24325 


Source of 
Availability 


OSTI; NTIS (US Sales Only): 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only): 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI: NTIS (US Sales Only); INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


( 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
); 
); 


INIS 
INIS 
INIS 


) 
) 
) 
) 
) 
) 
) 
OSTI: NTIS (US Sales Only); INIS 
) 
) 
) 
) 
) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91634693 
DE91637368 
DE91634657 
DE91634530 
DE91636099 
DE91637369 
DE91637299 
DE91634627 
DE91633992 
DE91636278 
DE91634628 
DE91637121 
DE91637300 
DE91637301 
DE91637348 
DE91635951 
DE91635991 
DE91633975 
DE91633993 
DE91634694 
DE91634512 
DE91637574 
DE91635641 
DE91639470 
DE91637565 
DE91637555 
DE91634273 
DE91634445 
DE91635642 


DE91636279 
DE91635832 
DE91635833 
DE91637538 
DE91634550 
DE91635834 
DE91634707 
DE91634599 
DE91635835 
DE91634551 

DE91637502 
DE91634719 
DE91637503 
DE91639501 

DE91634593 
DE91634601 

DE91634720 
DE91637469 
DE91634715 
DE91634594 
DE91634658 
DE91637122 
DE91639502 
DE91634708 
DE91635836 
DE91634721 

DE91639503 
DE91637009 
DE9S1639504 
DE 31639436 
DE91635837 
DE91639700 
DE91639708 
DE91639696 
DE91635790 
DE91635660 
DE91635661 
DE91637613 
DE91635894 
DE91639505 
DE91639557 


Distribution 
Category 





JINR-R- 


esses 


Report 
Number 


10-89-595 
10-89-623 
10-89-682 
10-89-739 
10-89-751 
10-89-766 
10-89-787 
10-89-815 
10-89-878 
10-90-266 
11-88-904 
11-89-471 
11-89-515 
11-89-643 
11-89-659 
11-89-67 
11-89-6386 
11-89-691 
11-89-728 
11-89-771 
13-88-927 
13-89-229 
13-89-278 
13-89-394 
13-89-501 
13-89-517 
13-89-733 
13-89-74 1 
13-89-756 
13-89-784 
13-90-199 
14-89-592 
14-89-681 
14-89-767 
14-89-776 
14-90-297 
14-90-419 
15-89-255 
15-89-318 
15-89-430 
15-89-684 
15-89-812 
15-90-425 
19-89-610 
19-90-288 
2-88-916 
2-89-167 
2-89-171 
2-89-183 
2-89-228 
2-89-271 
2-89-294 
2-89-299 
2-89-356 
2-89-358 
2-89-366 
2-89-385 
2-89-418 
2-89-484 
2-89-494 
2-89-520 
2-89-633 
2-89-645 
2-89-675 
2-89-685 
2-89-689 
2-89-690 
2-89-695 
2-89-738 
2-89-744 
2-89-763 


Abstract 
Number 


16:25496 
16:24326 
16:24269 
16:24270 
16:24271 
16:24272 
16:24273 
16:24274 
16:24327 
16:24328 
16:23942 
16:23943 
16:24663 
16:25299 
16:24428 
16:25497 
16:25300 
16:24275 
16:25498 
16:25301 
16:24276 
16:24277 
16:24278 
16:25220 
16:24279 
16:24280 
16:24329 
16:24281 
16:24282 
16:22839 
16:24283 
16:25169 
16:25170 
16:25171 
16:25172 
16:23393 
16:25173 
16:24284 
16:24921 
16:24789 
16:24956 
16:24969 
16:24922 
16:24575 
16:24576 
16:24887 
16:24781 
16:25280 
16:25281 
16:25282 
16:24659 
16:24888 
16:24838 
16:24782 
16:25013 
16:25014 
16:25015 
16:25283 
16:24783 
16:24784 
16:25016 
16:24839 
16:24785 
16:25284 
16:24889 
16:24890 
16:25285 
16:24891 
16:25286 
16:25017 
16:25018 


Source of 
Availability 


OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Oniy); INIS 
OSTI; NTIS (US Sales Oniy); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INiS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 
); 
); 
); 
); 
); 
); 


Dep. 


Order 
Number 


DE91635956 
DE91635895 
DE91635838 
DE91639506 
DE91639545 
DE91639546 
DE91639471 

DE91639558 
DE91639559 
DE91639560 
DE91639009 
DE91639010 
DE91634150 
DE91633976 
DE91639709 
DE91639710 
DE91633977 
DE91635839 
DE91635957 
DE91633994 
DE91639507 
DE91639472 
DE91639508 
DE91634490 
DE91635801 

DE91635802 
DE91639561 

DE91635803 
DE91635804 
DE91635551 

DE91635840 
DE91636319 
DE91634216 
DE91634217 
DE91634218 
DE91638281 

DE91636320 
DE91635805 
DE91637470 
DE91637123 
DE91634738 
DE91637575 
DE91637471 

DE91635173 
DE91638667 
DE91636100 
DE91637124 
DE91635978 
DE91636033 
DE91635992 
DE91634151 

DE91634082 
DE91636231 

DE91634513 
DE91634659 
DE91634660 
DE91637370 
DE91633978 
DE91634552 
DE91634553 
DE91634661 

DE91636232 
DE91637125 
DE91633979 
DE91636101 

DE91636102 
DE91633995 
DE91636103 
DE91633980 
DE91634629 


DE91634662 


Distribution 
Category 


ERA Vol. 16,No.9 763 





JINR-R- 


Report 
Number 


2-89-770 
2-89-772 
2-89-781 
2-89-805 
2-89-814 
2-89-832 
2-89-836 
2-89-850 
2-89-863 
2-89-866 
2-89-869 
2-89-870 
2-89-871 
2-89-873 
2-89-883 
2-89-95 
2-90-287 
2-90-432 
3-89-335 
3-89-351 
3-89-42 
3-89-601 
3-89-612 
3-89-664 
3-89-678 
3-89-77 
4-88-934 
4-88-935 
4-89-125 
4-89-184 
4-89-189 
4-89-277 
4-89-289 
4-89-311 
4-89-320 
4-89-357 
4-89-425 
4-89-504 
4-89-558 
4-89-561 
4-89-671 
4-89-696 
4-89-709 
4-89-827 
4-89-96 
5-89-121 
5-89-220 
6-88-936 
6-89-483 
6-89-765 
7-89-12 
7-89-29 
7-89-451 
7-89-551 
7-89-634 
7-90-232 
8-89-470 
9-89-215 
9-89-27 
9-89-348 
9-89-600 
9-89-613 
9-89-717 
9-89-845 
9-89-846 
9-90-440 
Jue 
2412 
2448 


Juel-Spez— 
577 
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Abstract 
Number 


16:25019 
16:24892 
16:25287 
16:25020 
16:25288 
16:25021 
16:25289 
16:25290 
16:25291 

16:24786 
16:24633 
16:25022 
16:24893 
16:24787 
16:24894 
16:25279 
16:24788 
16:25023 
16:24259 
16:24947 
16:25054 
16:25167 
16:23087 
16:25055 
16:23088 
16:24258 
16:25024 
16:25025 
16:25026 
16:25027 
16:25028 
16:25056 
16:25292 
16:24660 
16:25029 
16:25293 
16:24661 
16:25294 
16:25295 
16:24662 
16:25168 
16:25057 
16:24260 
16:25296 
16:24895 
16:25297 
16:25298 
16:24261 

16:24955 
16:24920 
16:24618 
16:24262 
16:24263 
16:25030 
16:24264 
16:24968 
16:23787 
16:24081 

16:24080 
16:23871 
16:24082 
16:23940 
16:23941 
16:23872 
16:24083 
16:24084 


16:23394 
16:25367 


16:22605 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only 
OST}; NTIS (US Sales Only 
( 
( 


); INIS 
); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Oniy); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Oniy 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


i 
); INIS 
); 
); 
); 
OSTI; NTIS (US Sales Only); INIS 
); 
); 
) 
); 
); 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NT!S (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


Order 
Number 


DE91637371 

DE91636104 
DE91633981 

DE91634663 
DE91635993 
DE91637372 
DE91636034 
DE91635994 
DE91635995 
DE91637126 
DE91638484 
DE91637373 
DE91636106 
DE91637212 
DE91636107 
DE91636035 
DE91637011 

DE91637302 
DE91639473 
DE91637519 
DE91637269 
DE91634220 
DE91635777 
DE91634607 
DE91639423 
DE91639474 
DE91637303 
DE91637304 
DE91634630 
DE91637305 
DE91637306 
DE91634608 
DE91635996 
DE91636264 
DE91637374 
DE91633996 
DE91636265 
DE91635997 
DE91635979 
DE91634152 
DE91636321 

DE91634609 
DE91635869 
DE91634039 
DE91636108 
DE91635998 
DE91635980 
DE91639475 
DE91634739 
DE91634709 
DE91634439 
DE91639509 
DE91639476 
DE91634664 
DE91639510 
DE91637576 
DE91634446 
DE91639025 
DE91639026 
DE91635619 
DE91635643 
DE91639011 
DE91635623 
DE91638995 
DE91639054 
DE91639055 


DE91507410 
DE91500197 


DE91507491 


Distribution 
Category 





Report 
Number 


K/QT- 
394/PT2 
KAERI/RR- 
833/89 
858/89 
KCP- 
613-4531 
KEK- 
90-6 
90-7 
90-10 
90-19 
90-20 
90-23 
90-24 
KFK- 
4609 
4653 
4657 
4700 
4764 
4793 
4828 


1990-58/G 
1990-63/G 
1991-03/G 
1991-04/G 
1991-05/G 


KU-HCOE-FL2-R- 


91-02 
KWU-R- 
914/008/82 


11931 
11977-MS 
11978 
12012 
12024-MS 
12049 
12052-MS 
12059-MS 


12061-T 
12070 
12073-MS 
12093-T 
12101-MS 
12107-PR 
12111-C 
12112-M 
12120-MS 
12123-MS 
12126-MS 
LA-UR- 
91-1233 
91-1432 
91-1439 


Abstract 
Number 


16:22724 


16:23089 
16:23090 


16:25458 


16:24709 
16:23873 
16:24087 
16:23944 
16:24088 
16:23874 
16:24178 


16:23395 
16:23019 
16:25425 
16:23130 
16:23010 
16:24454 
16:22989 


16:24584 


16:24621 
16:25174 
16:22952 
16:22953 
16:22954 
16:22955 
16:23131 


16:25175 
16:23132 


16:24342 
16:23199 
16:23645 
16:23133 
16:23396 
16:23134 
16:23811 
16:24358 


16:24943 
16:22638 
16:24299 
16:24944 
16:24432 
16:23836 
16:24923 
16:22829 
16:23542 
16:24300 
16:24604 


16:24484 
16:24179 
16:23837 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


); 
); 
IE 
); 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep 


OSTI: NTIS (US Sales Only): GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 


INIS 


we ek dk ok ad od od od 


we ek ek ed od td ot ot ot 


Order 
Number 


DE91014196 


DE91639425 
DE91639426 


DE91013282 


DE91791012 
DE91791025 
DE91790859 
DE91508199 
DE91508201 
DE91508419 
DE91508422 


DE91507392 
DE91507337 
DE91507353 
DE91507309 
DE91500239 
DE91500240 
DE91507336 


DE91507456 


DE91632498 
DE91634222 
DE91633738 
DE916391 80 
DE91639181 
DE91639182 
DE91639183 


DE91628390 
DE91507306 


DE91015251 
DE91013348 
DE91015354 
DE91013623 
DE91014287 
DE91013624 
DE91013347 
DE91014562 


DE91014115 
DE91014128 
DE91014023 
DE91013927 
DE91015364 
DE91014302 
DE91013226 
DE91013873 
DE91013970 
DE91014082 
DE91015172 


DE91011388 
DE91013073 
DE91013167 


LA-UR- 


Distribution 
Category 


MF-510 


PC-741 
PC-920 
MF-721 
MF-721 
PC-S06 
MF-721 
PC-906 
PC-700; 
PC-900 
MF-700 
PC-731 
MF-700 
MF-413 
MF-814 
MF-900 
MF-910 
MF-706 
MF-704 


MF-903 
MF-901 


MF-414 
MF-906 


91-1443 16:24094  OSTI; NTIS (US Sales Only); GPO Dep. 
91-1444 16:24095  OSTI; NTIS (US Sales Only); GPO Dep. 
91-1450 16:24096  OSTI; NTIS (US Sales Only); GPO Dep. 
91-1451 16:24097 OSTI; NTIS (US Sales Only); GPO Dep. 


DE91013071 
DE91013070 
DE91013067 MF-706 
DE91013066 MF-706 


91-1479 
91-1483 
91-1487 
91-1488 


16:24098 
16:24099 
16:23397 
16:23683 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE91013655 
DE91013859 
DE91013653 
DE91013652 


MF-404 
MF-404 


nm Mm Mmmm mmmmm nom mM MM Mmmm mm MmmmMmmmm im 
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eee ek wk tk ot ot ot ot ot 


91-1490 16:23398  OSTI; NTIS; GPO Dep. DE91013651 MF-404 
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LA-UR- 


Report 
Number 


91-1492 
91-1494 
91-1495 
91-1500 
91-1501 
91-1506 
91-1521 
91-1522 
91-1523 
91-1524 
91-1525 
91-1527 
91-1530 


91-1531 
91-1535 
91-1536 


91-1538 
91-1544 


91-1545 
91-1546 
91-1552 
91-1553 
91-1595 
91-1621 
91-1654 
91-1659 
91-1666 
91-1680 
91-1683 
91-1684 
91-1685 
91-1687 
91-1693 
91-1695 
91-1700 
91-1708 
91-1713 
91-1714 
91-1716 


91-1730 
91-1733 
91-1758 
91-1764 


91-1779 
91-1782 
91-1789 
91-1801 

91-1808 
91-1826 
91-1840 
91-1874 
91-1878 
91-1888 
91-1892 
91-1893 
91-1895 
91-1911 
91-1912 
91-1916 
91-1919 
91-1923 
91-1944 
91-1946 
91-1950 
91-1951 


ERA Vol. 16, No. 9 


Abstract 
Number 


16:22830 
16:24100 
16:24101 
16:23886 
16:24180 
16:23684 
16:23887 
16:23954 
16:23955 
16:23956 
16:23957 
16:23777 
16:23812 


16:23958 
16:24102 
16:23399 


16:23400 
16:23543 


16:23401 
16:23959 
16:23312 
16:24103 
16:25058 
16:24970 
16:24624 
16:25032 
16:25176 
16:23462 
16:23402 
16:24301 
16:25221 
16:23403 
16:23463 
16:25427 
16:24302 
16:23270 
16:24485 
16:25302 
16:24676 


16:24343 
16:23544 
16:24344 
16:24330 


16:23135 

16:24971 

16:24345 

16:23313 

16:24720 
16:23888 
16:25368 
16:25033 
16:25459 
16:24104 
16:23545 
16:24809 
16:25303 
16:25177 
16:25222 
16:25304 
16:23546 
16:25499 
16:24346 
16:24664 
16:24486 
16:23547 


Source of 
Availability 


OSTI; NTIS: GPO Dep. 


OSTI: NTIS (US Sales Only); GPO Dep 
OSTI: NTIS (US Sales Only): GPO Dep. 


OSTI; NTIS; INIS: GPO Dep 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS: GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OST}; NTIS; INIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI:; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


MMMM mMmMmMmMmnmmmm 
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_ 


OMMO MMM MMMM MMM MMMM mmmm m m 
ae a re 
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ek ek ek eB ek ek ek ek ek ek ek ak ek ek ok ot at ot ot et 


Order 
Number 


DE91013649 
DE91013761 
DE91013760 
DE91013759 
DE91013648 
DE91013544 
DE91013502 
DE91013501 
DE91013500 
DE91013499 
DE91013498 
DE91013496 
DE91013494 


DE91013495 
DE91013682 
DE91013672 


DE91013671 
DE91013670 


DE91013669 
DE91013657 
DE91013656 
DE91013654 
DE91013231 
DE91013227 
DE91013317 
DE91013316 
DE91013204 
DE91013743 
DE91013742 
DE91013690 
DE91013689 
DE91013688 
DE91013687 
DE91013686 
DE91013685 
DE91013683 
DE91013393 
DE91013392 
DE91013391 


DE91013389 
DE91013388 
DE91013381 
DE91013380 


DE91013378 
DE91013377 
DE91013375 
DE91013374 
DE91013371 

DE91013369 
DE91013386 
DE91014777 
DE91014775 
DE91014774 
DE91013385 
DE91013384 
DE91013383 
DE91014773 
DE91014772 
DE91014771 
DE91014770 
DE91014769 
DE91014766 
DE91014765 
DE91014754 
DE91014753 


Distribution 
Category 


MF-700 


MF-910 
MF-910 


MF-741 
MF-413; 
MF-414 
MF-414 


MF-901; 
MF-904 
MF-904; 
MF-906 
MF-904; 
MF-901 
MF-904 
MF-700 
MF-940 


MF-413 
MF-700 


MF-700 
MF-910 
MF-704 
MF-901 
MF-413 
MF-910 
MF-406 


MF-424 
MF-413 
MF-333 
MF-908 
MF-910 
MF-910; 
MF-905 

MF-741 

MF-904 

MF-701 

MF-906; 
MF-902 

MF-700 

MF-413 
MF-741 

MF-901 

MF-413 
MF-414 
MF-420 
MF-700 
MF-900 
MF-910 
MF-404 
MF-414 
MF-910 
MF-706 
MF-414 
MF-414 


MF-741 
MF-706 
MF-908 





LBL- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


oo 
oH 
PO 


91-1954 
91-1964 
91-1973 
91-1978 
91-1980 
91-1983 
91-1992 
91-1993 
91-1994 
91-2000 
91-2001 
91-2003 
91-2011 


91-2020 
91-2030 
91-2031 


91-2034 


91-2041 


91-2049 
91-2050 
91-2051 
91-2052 
91-2054 


91-2058 
91-2067 
91-2074 
91-2082 
91-2089 
91-2100 
91-2103 
91-533 


LAL- 


90-47 
90-76 


LAL-RT- 


90-09 


16:23548 
16:23404 
16:24321 
16:24354 
16:25428 
16:22853 
16:23838 
16:24677 
16:23405 
16:24487 
16:23813 
16:23807 
16:24810 


16:24322 
16:23839 
16:24721 


16:25223 


16:25178 


16:23840 
16:24105 
16:24106 
16:23841 
16:25429 


16:23406 
16:24665 
16:25305 
16:22831 
16:24107 
16:22859 
16:24347 
16:23788 


16:24719 
16:23953 


16:23885 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


meee eh eh eh td et td 


8 888 8888888888888 
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ee ek et tk ot ot ot 


DE91014751 
DE91014750 
DE91014749 
DE91014747 
DE91014745 
DE91014744 
DE91014742 
DE91014741 
DE91014740 
DE91014075 
DE91014738 
DE91014737 
DE91014735 


DE91014610 
DE91014609 
DE91014608 


DE91014607 


DE91014606 


DE91014605 
DE91014604 
DE91014603 
DE91014602 
DE91014601 


DE91014600 
DE91014599 
DE91014598 
DE91014596 
DE91014595 
DE91014592 
DE91014591 
DE91008588 


DE91787937 
DE91502414 


DE91797420 


MF-700 
MF-700 
MF-706 
MF-714 
MF-426 
MF-706 
MF-706 
MF-700 
MF-904 


MF-741 
MF-741 
MF-413; 
MF-414 
MF-706 
MF-364 
MF-414; 
MF-413 
MF-904; 
MF-906; 
MF-910 
MF-910; 
MF-904 
MF-706 
MF-706 
MF-706 
MF-706 
MF-741; 
MF-706 
MF-700 
MF-411 
MF-410 
MF-706 
MF-706 
MF-700 
MF-741 
MF-706 


LAMP— 
90/8 16:24320 OSTI; NTIS (US Sales Only); INIS DE91633842 
LBL- 
16347-Vol.1 16:22725 OSTI; NTIS; INIS; GPO Dep. 
22553 16:23285 OSTI; NTIS; GPO Dep. 


DE91015477 MF-510 
DE91014590 MF-350 


23143 16:24811 


24985 
25078 
25104 
27467 
27631 
28363 
28916 
29272 
29282 
29294 
29505 
29908 
29913 
29914 
29921 
29951 
29955 
29974 
30024 
30025 


16:23549 
16:24812 
16:24813 
16:24814 
16:24896 
16:25534 
16:24108 
16:24303 
16:22726 
16:23286 
16:23287 
16:24109 
16:24110 
16:23407 
16:24111 
16:24112 
16:24113 
16:25430 
16:24577 
16:24578 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE91014195 
DE91014471 

DE91014474 
DE91014473 
DE91014714 
DE91014613 
DE91014586 
DE91013775 
DE91013848 
DE91013850 
DE91014711 
DE91013746 
DE91014230 
DE91013845 
DE91014233 
DE91014234 
DE91013751 
DE91014472 
DE91013753 
DE91013772 
DE91013778 


MF-414 
MF-404 
MF-414 
MF-413 
MF-414 
MF-414 
MF-405 
MF-414 
MF-411 
MF-814 
MF-350 
MF-350 
MF-411 
MF-414 


MF-411 
MF-414 
MF-411 
MF-420 
MF-408 
MF-408 


 BSeSRSERESESESEESEESEESE 


30050 16:22727 OSTI; NTIS; INIS; GPO Dep. DE91014614 MF-814; 
MF-406 


DE91014619 MF-414 


Te RU 


30069 16:25431 OSTI; NTIS; INIS; GPO Dep. 


—_ 
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LBL- 


Report 
Number 


30070 
30071 
30080 
30197 
30200 
30205 
30206 
30208 
30225 
30322-Rev. 
30412 
30431 
30436-Abs. 
30454 
30497 
30512 
30549 
30564 


Abstract 
Number 


16:25432 
16:25433 
16:23408 
16:25083 
16:23685 
16:25434 
16:25435 
16:25436 
16:23960 
16:23961 

16:25500 
16:23889 
16:23686 
16:23550 
16:24678 
16:24722 
16:24331 

16:24815 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI: NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 


oO 
BS 


Order 
Number 


DE91014620 
DE91014622 
DE91014644 
DE91014318 
DE91014229 
DE91014623 
DE91014624 
DE91014712 
DE91014713 
DE91014707 
DE91013851 
DE91013756 
DE91014866 
DE91012360 
DE91013849 
DE91011825 
DE91013773 
DE91014708 


Distribution 
Category 


MF-414 
MF-414 
MF-404 
MF-407 
MF-401 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-405 
MF-400 
MF-411 
MF-404 
MF-405 
MF-414 
MF-404 
MF-410 


meek ek ek ek ek ek ot ob ot wt ws ws wk 


768 


30592 16:23687 OSTI; NTIS; GPO Dep. 


30605 
30618 
30619 
30624 
30641 
30646 
30655 
30661 
30676 
30679 
30680 
30685 
30697 
30701 
30702 
30704 
30705 
30706 
30709 
30726 
30732 
30769 
30774 
30781 
30785 
30786 
30794 
30812 
30833 


LiYaF— 
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OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See AECL-9859 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See SSCL-486 
See INPE-3000 


GPO 
Dep. 
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Order 
Number 


DE91014856 
DE91014982 
DE91013225 
DE91013716 
DE91012930 
DE91013224 
DE91013791 
DE91014070 
DE91012869 
DE91013711 
DE91013666 
DE91014283 
DE91013788 
DE91015262 
DE91015265 
DE91014253 
DE91013665 
DE91013789 
DE91013994 
DE91013664 
DE91013714 
DE91013668 
DE91014857 
DE91014446 
DE91013786 
DE91013787 
DE91014859 
DE91013717 
DE91014447 
DE91013663 
DE91013790 
DE91013662 
DE91015428 


DE91014391 
DE91014376 


DE91790810 


DE91013459 


DE91015376 
DE91015379 
DE91015372 
DE91015374 


DE91015378 
DE91015377 
DE91015373 
DE91015380 
DE91015382 
DE91015381 


DE91015375 


DE91639185 
DE916391 86 


Distribution 
Category 


MF-423 
MF-903 
MF-500 
MF-202 
MF-504 
MF-113 
MF-510 
MF-902 
MF-406 
MF-510 
MF-504 
MF-408 
MF-350 
MF-408 
MF-408 
MF-501 
MF-510 
MF-408 
MF-500 
MF-502 
MF-510 
MF-504 
MF-404 


MF-350 
MF-506 
MF-507 
MF-510 
MF-110 
MF-507 
MF-402 
MF-201 
MF-407 


MF-702 
MF-714 





Report 
Number 


RAL- 
90-097 
90-098 
91-014 
91-018 
91-019 
RERF-TR- 
0-89 
RFP- 
4423 
4455 
RE 
215 
221 
RT/COMB— 
89-25 
RT/DISP- 
90-02 
RT/FARE- 
89-02 
RT/INN— 
90-03 
90-09 
RT/NUCL- 
90-02 
RTI-COMB-CIVAL— 
89-08 
RT-COMB-TRACORIF— 
89-05 
RT-COMB-VALPRES— 
89-05 
RT-INN— 
91-7 
RTVEN-SIRE- 
90-20 
SA-FOU- 
89-01 
SAC- 
45 
SAIC-— 
90/1400-Vol.1 
90/1400-Vol.2 
91/1136/APPAT-143 
SAND- 
86-0196-Vol.2 
87-2815 
88-2554C 
90-0696 
90-0844C 
90-0846C 
90-1050 
90-1634 
90-1861C 
90-1986 
90-1987 
90-2092 
90-2112 
90-2197C 
90-2619 
90-2629 
90-2630C 
90-2671C 
90-2726-Vol.1 
90-2813C 
90-2852C 
90-2961C 
90-3000C 


90-3072C 
90-3073C 
90-3100C 


Abstract 
Number 


16:25186 
16:24669 
16:24638 
16:25038 
16:23893 


16:24579 


16:23690 
16:22646 


16:25039 
16:25040 


16:22630 
16:23016 
16:23311 


16:24933 
16:23372 


16:22631 
16:22690 
16:22835 
16:25411 
16:23864 
16:23331 
16:23814 
16:22725 


16:23158 
16:23159 
16:25386 


16:22728 
16:22820 
16:25226 
16:23152 
16:23819 
16:23511 
16:22588 
16:23162 
16:24606 
16:22748 
16:24466 
16:23843 
16:23178 
16:22524 
16:22749 
16:23156 
16:24121 
16:25506 
16:22750 
16:23844 
16:24307 
16:23554 
16:23417 


16:23845 
16:23846 
16:25187 


Source of GPO 
Availability Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See ENEA-RT-COMB-89-25 
See ENEA-RT-DISP-90-02 
See ENEA-RTI-FARE-89-02 


See ENEA-RT-INN-90-03 
See ENEA-RT-INN—90-09 


See ENEA-RT-NUCL-90-02 

See ENEA-RTI-COMB-CIVAL-89-08 

See ENEA-RTI-COMB-TRACORIF-89-05 
See ENEA-RTI-COMB-VALPRES—89-05 
See ENEA-RTI-INN—91-07 

See ENEA-RTI-EN-SIRE-90-20 

OSTI; NTIS (US Sales Only); INIS 

See LBL—-16347-Vol.1 


See NUREG/CR-5742-Vol.1 
See NUREG/CR-5742-Vol.2 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-3964-Vol.2 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5546 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5655 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE91634224 
DE91634153 
DE91638487 
DE91637376 
DE91638795 


DE91508520 


DE91014950 
DE91014228 


DE91637451 
DE91637377 


DE91635677 


DE91014317 


DE91011765 
DE91014699 


DE91014654 
DE91013260 
DE91014322 
DE91014323 
DE91004792 
DE91014717 
DE91014927 
DE91014675 
DE91014673 
DE91011323 
DE91014325 


DE91014663 
DE91013758 
DE91014326 
DE91014668 
DE91013508 
DE91013757 
DE91014895 


DE91014670 
DE91014664 
DE91014665 


SAND— 


Distribution 
Category 


MF-427 


MF-721 
MF-404 


MF-706 
MF-704 
MF-706 
MF-520 
MF-706 
PC-502 
MF-502 
MF-706 
MF-706 
MF-102 
MF-814 


MF-706 
MF-405 
MF-814 
MF-706 
MF-706 
MF-704 
MF-704; 
MF-706 
MF-706 
MF-706 
MF-420 
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SAND- 


Report 
Number 


90-3125C 
90-3130C 
90-3172C 
90-3190C 
90-3219C 


90-3265C 
90-7000 
90-7002 
90-7008 
90-7019 
90-7031 
90-7037 
91-0033C 
91-0039C 
91-0057C 
91-0060C 
91-0081C 
91-0106C 
91-0146C 
91-0148C 
91-0197C 
91-0227C 
91-0255 
91-0305C 
91-0306C 
91-0307C 
91-0318C 
91-0350 
91-0370 
91-0490 
91-0839 
91-0618 
91-0657 
91-0659C 
91-0680C 


91-0698C 
91-0725 

91-0771C 
91-0773C 
91-0799C 
91-0940C 
91-1000C 
91-1013C 
91-1061 

91-1113C 
91-1134C 
91-1145C 
91-1169C 


91-1171C 
91-1197C 
91-1203C 
91-1216C 


91-1227C 
91-1272C 
91-1281C 
91-1290C 
91-1370C 
91-1380C 
91-1472C 
91-1496C 
91-1565C 
91-1570C 
91-7065 

91-7078C 
91-8205 

91-8221 


Abstract 
Number 


16:24333 
16:23555 
16:24334 
16:23418 
16:23556 


16:25441 
16:22751 
16:22752 
16:24607 
16:22753 
16:22886 
16:22883 
16:23419 
16:23512 
16:23792 
16:23420 
16:23421 
16:23793 
16:24679 
16:25188 
16:24670 
16:23557 
16:22589 
16:22832 
16:22833 
16:22834 
16:24335 
16:24680 
16:23558 
16:25507 
16:22730 
16:25508 
16:23815 
16:24336 
16:23816 


16:23422 
16:23847 
16:23513 
16:23514 
16:23848 
16:23778 
16:23559 
16:22525 
16:25307 
16:23647 
16:24122 
16:24681 
16:23423 


16:25064 
16:23817 
16:23215 
16:25509 


16:23424 
16:23849 
16:23196 
16:25510 
16:25538 
16:22821 
16:22647 
16:25511 
16:25512 
16:23216 
16:23850 
16:23894 
16:23425 


Source of 
Availability 


OSTI: NTIS: GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI: NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI: NTIS: GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS: INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-5701 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


ee we ek ek ek ek ek tk od ot od ot — od ah od 


a od ot ot 


Order 
Number 


DE91013572 
DE91014112 
DE91013571 
DE91014657 
DE91014901 


DE91014667 
DE91014564 
DE91015370 
DE91014327 
DE91014548 
DE91014328 
DE91014329 
DE91014284 
DE91014105 
DE91014696 
DE91013576 
DE91014902 
DE91014658 
DE91014651 

DE91013503 
DE91013748 
DE91013306 
DE91015366 
DE91014899 
DE91014649 
DE91014520 
DE91013577 
DE91014331 

DE91014332 
DE91014333 


DE91014334 
DE91014335 
DE91014655 
DE91013259 


DE91011503 
DE91014650 
DE91014903 
DE91015334 
DE91014701 
DE91013509 
DE91013262 
DE91011736 
DE91014336 
DE91014108 
DE91013578 
DE91013507 
DE91013195 


DE91013749 
DE91014695 
DE91014653 
DE91014894 


DE91014896 
DE91014702 
DE91014114 
DE91014106 
DE91014898 
DE91014700 
DE91014906 
DE91014893 
DE91015333 
DE91015439 
DE91014831 
DE91014697 
DE91013357 


Distribution 
Category 


MF-706 
MF-701 
MF-706 
MF-704 
MF-704: 
MF-706 
MF-712 
MF-721 
MF-721 
MF-721 
MF-721 
MF-237 
MF-274 
MF-706 
MF-704 
MF-706 
MF-704 
MF-704 
MF-706 
MF-700 
MF-706 
MF-706 
MF-704 
MF-126 


MF-700 
MF-700 
MF-700 
MF-705 


MF-705 


MF-701 
MF-706 
MF-706 
MF-704; 
MF-706 
MF-706 
MF-706 
MF-404 
MF-704 
MF-706 
MF-701 
MF-704 
MF-102 
MF-700 
MF-700 


MF-701 

MF-706; 
MF-704 

MF-700 

MF-704 

MF-900 

MF-705; 
MF-706 
MF-704 

MF-704 
MF-700 
MF-700 
MF-700 
MF-702 
MF-722 
MF-705 
MF-700 
MF-700 
MF-706 
MF-700 
MF-700 
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16:25513 OSTI; NTIS; GPO Dep. DE91015086 MF-700 
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SSCL- 


Report Abstract Source of Distribution 
Number Number Availability ‘ Category 


SC-MAG- 
287 16:24108 See LBL-28916 
339 16:24115 See LBL-30702 
SCIPP- 
91/09 16:24823 See SSCL-486 
SERI/CP- 
236-4396 16:23696  OSTI; NTIS; GPO Dep. 99: DE91002165 MF-248 
SERI/TP- 
210-4319 16:23560  OSTI; NTIS; GPO Dep. 99: DE91002189 MF-273 
214-4409 16:23561  OSTI; NTIS; GPO Dep. .99: DE91002169 MF-271 
257-4366 16:22905  OSTI; NTIS; GPO Dep. .99: DE91002190 MF-261 
sVR- 
890224 16:24467 OSTI; NTIS (US Sales Only) DE91793096 
891107-1 16:22611 | OSTI; NTIS (US Sales Only) DE91793095 
SKB-TR- 
90-09 16:25086  OSTI; NTIS (US Sales Only); INIS DE91638841 
90-32 16:24441 OSTI; NTIS (US Sales Only); INIS DE91638410 
90-33 16:22649 OSTI; NTIS (US Sales Only); INIS DE91639664 
90-34 16:22754  OSTI; NTIS (US Sales Only); INIS DE91639715 
90-36 16:24468  OSTI; NTIS (US Sales Only); INIS DE91639716 
90-38 16:24442 OSTI; NTIS (US Sales Only); INIS DE91638403 
90-40 16:24608  OSTI; NTIS (US Sales Only); INIS DE91638440 
90-41 16:24469 OSTI; NTIS (US Sales Only); INIS DE91638468 
91-01 16:22755  OSTI; NTIS (US Sales Only); INIS DE91639717 
SKN- 
42 16:24609 OSTI; NTIS (US Sales Only); INIS DE91638441 
16:24443  OSTI; NTIS (US Sales Only); INIS DE91638411 
16:22639  OSTI; NTIS (US Sales Only); INIS DE91638092 


5438 


5440 
5460 
5461 
5462 
5472 
5473 
5476 
5481 
5482 
5483 
5484 
5521 
5547 
5555 
5556 
5558 
5561 
5566 
5570 
5578 
5579 
5581 
5584 
5598 
SLAC-TN— 
91-5 
91-7 
91-8 
SSCL- 
296-Rev. 
307 
308-Rev. 
321-Rev. 
334 
349 
362 
384 
385 
387 


16:23969 
16:23970 
16:23895 
16:23971 
16:24123 
16:24124 
16:24125 
16:24126 
16:24127 
16:24128 
16:23972 
16:23973 
16:23974 
16:23975 
16:24129 
16:24130 
16:24131 
16:24132 
16:24821 
16:24133 
16:23896 
16:23988 
16:24134 
16:23976 
16:23977 
16:24135 
16:24822 


16:25514 
16:25515 
16:25516 


16:23978 
16:24136 
16:23979 
16:23980 
16:23981 
16:24137 
16:24138 
16:24139 
16:24140 
16:24141 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SSCL-443 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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DE91014551 
DE91013605 
DE91014552 
DE91014553 
DE91014554 
DE91014556 
DE91014561 
DE91014560 
DE91013985 
DE91014913 
DE91013986 
DE91013987 
DE91013988 
DE91013989 
DE91014719 
DE91014559 
DE91015481 
DE91015482 
DE91013991 
DE91013990 
DE91013270 


DE91014936 
DE91014558 
DE91014557 
DE91014555 
DE91015484 


DE91014869 
DE91014935 
DE91014870 


DE91013961 
DE91015280 
DE91015460 
DE91013364 
DE91013553 
DE91015292 
DE91015290 
DE91013401 
DE91014001 
DE91013403 
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MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-405 
MF-414 
MF-405 


MF-414 
MF-414 
MF-414 
MF-414 
PC-414 
PC-414 
MF-414 
MF-414 
MF-414 
MF-414 
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SSCL- 


Report 
Number 


390 
393 
397 
398 
400 
407 
409-Rev. 
410-Rev. 
411 
414 
415 
417 
418 
420 
421 
422 
423 
424 
425 
426 
430 
431 
432 
433 
436 
437 
438 
439 
440 
441 
443 
445 
448 
449 
451 
454 
455 
456 
458 
459 
462 
464 
467 
474 
486 
STATT-S— 
90-02 
STF— 

48A90013 


Abstract 
Number 


16:24308 
16:24683 
16:24142 
16:24143 
16:23982 
16:24144 
16:24145 
16:24146 
16:24147 
16:24181 

16:23897 
16:23983 
16:24148 
16:23984 
16:23985 
16:24149 
16:24150 
16:24151 

16:24152 
16:24153 
16:24154 
16:24155 
16:24156 
16:24157 
16:23986 
16:24158 
16:24057 
16:24159 
16:24160 
16:23987 
16:23988 
16:24161 

16:23989 
16:24162 
16:23990 
16:24163 
16:24164 
16:24165 
16:23898 
16:23991 

16:24166 
16:23992 
16:23899 
16:24167 
16:24823 


16:25462 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See FNAL-TM-1739 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


doa 
D DH 
BO 


ee eee eh ek ek eh ek wk tk otk ot otk 


SESSSSSSSSSSSSSESS Sessssssssssssssssssssssss 


E 
E 
E 
E 
E 
E 
E 
S 
E 
E 
E 
E 
e 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
= 
= 
e 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 


ee ee eh at tt ot wt ot 


Order 
Number 


DE91013402 
DE91013399 
DE91013999 
DE91013826 
DE91014874 
DE91014000 
DE91014881 
DE91014878 
DE91013965 
DE91014888 
DE91014882 
DE91014892 
DE91013830 
DE91013962 
DE91013829 
DE91015291 
DE91013964 
DE91015463 
DE91013963 
DE91015288 
DE91013831 
DE91013828 
DE91015277 
DE91013362 
DE91015285 
DE91013960 


DE91014879 
DE91013366 
DE91015281 
DE91014889 
DE91015287 
DE91014890 
DE91014876 
DE91015282 
DE91013966 
DE91014887 
DE91014885 
DE91014877 
DE91014883 
DE91014880 
DE91014875 
DE91014891 
DE91015278 
DE91014926 


DE91635970 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-400 
MF-414 
MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
PC-414 


16:23823 OSTI; NTIS (US Sales Only) _DE91793091 
STUDSVIK-NP— 
89-65 16:25087 OSTI; NTIS (US Sales Only); INIS DE91638842 
90-4 16:24470 OSTI; NTIS (US Sales Only); INIS DE91638469 
STUDSVIK-NS— 
89-18 16:25088 OSTI; NTIS (US Sales Only); INIS DE91638843 
90-118. 16:24443 See SKN-43 
90-42. 16:25086 See SKB-TR-90-09 
STUDSVIK-NW_- 
90-28. 16:22639 See SKN-44 
SV-UE- 
91-2 16:23245 OSTI; NTIS (US Sales Only) DE91793191 


91-5 
91-7 
91-8 
91-11 
91-12 
SV-UG- 
91-14 
SV-UV— 
91-4 
TREPP- 
89-10 


16:23166 
16:23851 
16:23172 
16:23170 
16:23167 


16:22609 


16:23182 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE91793192 
DE91793193 
DE91793194 
DE91793196 
DE91793195 


DE91793198 


DE91793197 


16:23900  OSTI; NTIS (US Sales Only); INIS DE91631778 
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Report 
Number 


TRITA-EPP— 
90-05 
90-08 

TRITA-PFU— 
91-01 
91-04 

UCB-PTH- 
91/16 
91/9 

UCID- 
21607 

UCRL- 
21290 
53689-90 

UCRL-CR- 
105166-2 
105428 
106850 
107094 
107281 

UCRL-ID- 
105719 


105719-Rev.1 


106488 
106558 
106561 
107022 
107108 


107112-Pt.1 


107216 
107219 
107220 
107239 
107411 
UCRL-JC— 
104237 


104425-Rev.1 


104637 
104764 
105475 
105481 
105487 
105556 
105557 
105599 
105611 
105644 
105647 
105664 
105673 
105692 
105769 
105843 


105997 
105998 
106130 
106330 
106338 
106341 
106344 
106819 
106864 


106950-Rev.1 


107019 
107067 
107081 
107158 


107180-Rev.1 


107194 
107201 


Abstract 
Number 


16:25387 
16:25388 


16:25389 
16:25442 


16:24815 
16:24897 


16:22756 


16:24597 
16:23217 


16:24339 
16:24400 
16:23824 
16:23515 
16:22778 


16:24355 
16:24356 
16:23852 
16:23338 
16:25517 
16:25518 
16:24340 
16:25065 
16:24401 
16:25390 
16:25391 
16:23794 
16:24357 


16:23853 
16:25443 
16:24314 
16:22757 
16:23854 
16:25308 
16:25189 
16:23993 
16:25444 
16:23855 
16:24168 
16:24351 
16:24352 
16:23901 
16:23902 
16:25309 
16:25445 
16:24682 


16:25446 
16:25447 
16:23426 
16:25519 
16:23818 
16:23516 
16:23562 
16:24359 
16:23427 
16:25310 
16:25520 
16:25066 
16:23648 
16:24931 
16:22758 
16:25392 
16:23163 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See LBL-30564 
See LBL-30676 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST!; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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eee ee we wk et dk ot ot ot ot 


Order 
Number 


DE91636600 
DE91636601 


DE91636508 
DE91636702 


DE91015295 


DE91014131 
DE91014286 


DE91014132 
DE91014138 
DE91014137 
DE91013588 
DE91013925 


DE91013984 
DE91014111 
DE91014110 
DE91015089 
DE91013983 
DE91013127 
DE91015090 
DE91013130 
DE91015091 
DE91015092 
DE91015093 
DE91015094 
DE91015095 


DE91012494 
DE91013244 
DE91013587 
DE91013493 
DE91015123 
DE91013242 
DE91014984 
DE91015178 
DE91013824 
DE91013825 
DE91013823 
DE91013250 
DE91013565 
DE91013519 
DE91013924 
DE91013566 
DE91013581 
DE91015142 


DE91013245 
DE91013246 
DE91015180 
DE91014133 
DE91013586 
DE91013584 
DE91013583 
DE91013247 
DE91014134 
DE91014989 
DE91011537 
DE91015176 
DE91013585 
DE91014135 
DE91015125 
DE91015183 
DE91013248 


MF-814 


PC-700 


MF-702 
MF-702 
MF-704 
MF-703 


MF-702 
MF-705 
MF-506 
MF-700 
MF-706 
MF-705 
MF-700 
MF-712 
MF-700 
MF-700 
MF-712 


MF-714 


MF-506 
MF-712 
MF-700 
MF-810 
MF-712 
MF-700 
MF-712 


MF-706 
MF-706 
MF-414 
MF-706 
MF-741 
MF-706 
MF-700 
MF-705 
MF-706 
MF-705; 
MF-706 
MF-712 
MF-712 


MF-705 
MF-704 
MF-700 
MF-700 


MF-706 
MF-700 
MF-705 
MF-700 
MF-701 
MF-705 
MF-814 
MF-420 
MF-407 
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UCRL-JC— 


Report 
Number 


107287 
107288 
107462 
107536 
UCRL-LR- 
104546 


Abstract 
Number 


16:22759 
16:22760 
16:24824 
16:24402 


16:25448 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


o® 
vU 
BS 


SS a a 


Order 
Number 


DE91015143 
DE91013518 
DE91015122 
DE91015144 


DE91013852 


Distribution 
Category 
MF-814 


MF-721 
MF-700 


PC-712 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


105821-91-1 16:25449 
107105 16:22640 


DES1013479 
DE91015293 


PC-712 
PC-732 


mmm mmmm 
888 8888 


— ot ot 


UJV—- 
9167-V 
9170-M 
9198-T 

UM-P- 
90/76 


16:25463 
16:23428 
16:23429 


16:24946 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


DE91639739 
DE91638175 
DE91638258 


DE91632678 


UM-TH- 

91-12 16:24823 
USGS/OFR- 

90-355 16:22761 


See SSCL-486 
OSTI; INIS; NTIS; US Geological Survey, Books DE91015225 
and Open-File Reports Section, Federal 
Center Box 25425, Denver, CO 80225-0425; 
GPO Dep. 
USGS/WR- 
84-4091 


16:22762 | OSTI; USGS Open-File Services Section, West- 


ern Disribution Branch, Box 25425, Federal 


7191015476 


UTS- 
90-3 
UVA- 
527387/CS91/103 
UW-CPTC— 
91-3 
UWAERP- 


16:23248 
16:25481 
16:25393 
16:25406 


16:22763 
16:23070 
16:22764 


16:22765 
16:24926 
16:22766 
16:24471 
16:22822 


16:22648 
16:23430 
16:22779 
16:22641 


16:24825 
16:24841 
16:24898 
16:24627 
16:25311 
16:25312 
16:24842 
16:24843 
16:24628 


16:23431 
16:23011 
16:24826 


Center, Denver, CO 80225 
See DOE/ET/10815—144 
See DOE/ER/25063-3 
OSTI; NTIS; INIS; GPO Dep. 
See DOE/ER/54095—1 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


mmm 
888 


mm mmmmm 
8 88888 


m im 
8 8 


DE91013344 


DE91014691 
DE91014685 
DE91014688 


DE91014681 
DE91014692 
DE91014645 
DE91014682 
DE91010105 


DE91015081 

DE91013058 
DE91013291. 
DE91014249 


DE91508182 
DE91508180 
DE91508177 
DE91508175 
DE91508172 
DE91508170 
DE91508298 
DE91508301 
DE91508411 


DE91500413 
DE91507298 
DE91507399 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE91000616 
DE91002035 
DE91002047 
DE91002051 
DE91002070 
DE91002108 
DE91002165 
DE91002169 
DE91002189 
DE91002190 
DE91002223 
DE91002237 
DE91002244 
DE91002245 
DE91002246 
DE91003110 
DE91003111 
DE91003112 
DE91004792 
DE91005923 
DE91006050 
DE91007839 
DE91008416 
DE91008588 
DE91009553 
DE91009555 
DE91010105 
DE91010438 
DE91010491 
DE91010492 
DE91010536 
DE91010632 
DE91011323 
DE91011376 
DE91011388 
DE91011503 
DE91011537 
DE91011736 
DE91011765 
DE91011825 
DE91012191 
DE91012224 
DE91012235 
DE91012276 
DE91012360 
DE91012494 
DE91012531 
DE91012535 
DE91012628 
DE91012661 
DE91012743 
DE91012747 
DE91012854 
DE91012869 
DE91012883 
DE91012894 
DE91012930 
DE91012949 
DE91012954 
DE91012956 
DE91012959 


Report No. 


CONF-910929—1 
DOE/METC—91/6117 
DOE/MC/25200-2975-Vol.1 
DOE/METC—91/6118 
DOE/METC—91/0274 
DOE/CH/10093—88 
SERI/CP—236-4396 
SERI/TP-214-4409 
SERI/TP-210-4319 
SERI/TP-257-4366 
DOE/BC—90/4 
DOE/BC-91/6/SP 
DOE/MC/26253-5 
DOE/MC/21 136-28 
NIPER-535 
ARL-TR-087 
INIS-SU-264 
INIS-SU-257 
SAND-90-1861C 
DOE/PC/88939-—1 1 
CONF-910983—1 
CONF-910993—1-Extd.Abst. 
DOE/PC/88857-T2 
LA-UR-91 -533 
CONF-910909—-2 
CONF-910909—1 -Draft 
WHC-SA-1134 
DOE/PC/70789-T5-Pt.2 
DOE/PETC/TR-91/4 
DOE/PETC/TR-91/3 
DOE/PC/79796-T 11 
DOE/EH-0181P 
SAND-90-2197C 


CONF-9109151—1-Extd. Abst. 


LA-UR-91-1233 
SAND-91-0698C 
UCRL-JC—107019 
SAND-91-1013C 
SAND-—87-2815 
LBL-30512 
DOE/EM-0011P 
CONF-910812-—4 
CONF-910907-—3 
DOE/EM-0012P 
LBL-30454 
UCRL-JC—104237 
CONF-9109156—1 
CONF-910909-3 
IS-M-668 
DOE/ER/13317-T1 
EGG-EP-9296 
DOE/CE/15370-T5 
DOE/PC/89659—1 
PNL-SA-18840 
DOE/ER/60631—7 
DOE/ER/60913-T1 
PNL-SA-—18472 
CONF-910902-5 
CONF-9103176-1 
CONF-910902-6 
CONF-9109157—1 


Order No. 


DE91012963 
DE91012979 
DE91013016 
DE91013058 
DE91013066 
DE91013067 
DE91013070 
DE91013071 
DE91013073 
DE91013111 
DE91013127 
DE91013130 
DE91013138 
DE91013139 
DE91013140 
DE91013141 
DE91013164 
DE91013167 
DE91013168 
DE91013190 
DE91013191 
DE91013192 
DE91013194 
DE91013195 
DE91013197 
DE91013204 
DES1013209 
DE91013212 
DE91013213 
DE91013216 
DE91013217 
DE91013218 
DE91013221 
DE91013224 
DES1013225 
DE91013226 
DE91013227 
DE91013231 
DE91013232 
DE91013242 
DE91013244 
DE91013245 
DE91013246 
DE91013247 
DES1013248 
DE91013250 
DE91013252 
DE91013259 
DE91013260 
DE91013262 
DE91013264 
DE91013269 
DE91013270 
DE91013282 
DE91013284 
DE91013285 
DE91013286 
DE91013288 
DE91013289 
DE91013290 
DE91013291 


Report No. 


CONF-9109158—1 
ORNL-6635/V1 
DOE/ER/14077-2 
Y/DX-—800 
LA-UR-91-1451 
LA-UR-91-1450 
LA-UR-91-1444 
LA-UR-91-1443 
LA-UR-91-1432 
DOE/PETC/TR-91/8 
UCRL-ID—107022 
UCRL-ID—107112-Pt.1 
DOE/ID/12875—1 
DOE/ID/12875-3 
DOE/CE/40878-1 
DOE/CE/40878-2 
DOE/DP/40200—146 
LA-UR-91-1439 
PNL-7697 
DOE/EA-0507 
DOE/EIS-0152 
DOE/EA-0518 
ORNL/TM-11769 
SAND-91-1169C 
FNAL/C—91/126 
LA-UR-91-1666 
EGG-M-90018 
EGG-M-91072 
EGG-M-90198 
EGG-M-90373 
EGG-M-90406 
EGG-M-90269 
EGG-M-91064 
PNL-SA—18684 
PNL-SA-18259 
LA~12111-C 
LA-UR-91-1621 
LA-UR-91-1595 
CONF-9106192—1 
UCRL-JC—105481 
UCRL-JC—104425-Rev.1 
UCRL-JC—105997 
UCRL-JC—1 05998 
UCRL-JC—106819 
UCRL-JC—107201 
UCRL-JC—1 05644 
ORNL/M—1425 
SAND-91-0680C 
SAND-90-0846C 
SAND-91-1000C 
DOE/BP/23821—4 
DOE/S—0083P 
SLAC-PUB-5566 
KCP-613-4531 
ANL-90/29 
DOE/ID/12875—2 
DOE/BP/12496—1 
DOE/BP/501 76-1 
DOE/BP/35467-1 
DOE/BP/92758—1 
Y/Sub-90-99005V/2 


Order No. 


DE91013306 
DE91013316 
DE91013317 
DE91013319 
DE91013322 
DE91013332 
DE91013333 
DE91013335 
DE91013344 
DE91013347 
DE91013348 
DE91013352 
DE91013353 
DE91013355 
DE91013356 
DE91013357 
DE91013362 
DE91013364 
DE91013366 
DE91013369 
DE91013371 
DE91013374 
DE91013375 
DE91013377 
DE91013378 
DE91013380 
DE91013381 
DE91013383 
DE91013384 
DE91013385 
DE91013386 
DE91013388 
DE91013389 
DE91013391 
DE91013392 
DE91013393 
DE91013396 
DES1013399 
DE91013401 
DE91013402 
DE91013403 
DE91013404 
DE91013405 
DE91013407 
DE91013408 
DE91013409 
DE91013410 
DE91013411 
DE91013412 


DE91013414 
DE91013415 
DE91013416 
DE91013417 
DE91013418 
DE91013423 
DE91013425 
DE91013426 
DE91013427 
DE91013430 
DE91013432 


Report No. 


SAND-91-0227C 
LA-UR-91-1659 
LA-UR-—91-1654 
DOE/CE/15304—T1 
DOE/CE/15286-T1 
BNL-45411 
BNL-46112 
BNL-46115 
UW-CPTC-91-3 
LA-12052-MS 
LA-11977-MS 
ANL/CP-73275 
ANL/CP-72210 
ANL/CP-73084 
ANL/CP-73326 
SAND-91-8205 
SSCL-433 
SSCL-321-Rev. 
SSCL-440 
LA-UR-91-1826 
LA-UR-91-1808 
LA-UR-—91-1801 
LA-UR-91-1789 
LA-UR-—91-1782 
LA-UR-91-1779 
LA-UR-91-1764 
LA-UR-91-1758 
LA-UR-91 -1895 
LA-UR—91-1893 
LA-UR-91-1892 
LA-UR-91-1840 
LA-UR-91-1733 
LA-UR-91-1730 
LA-UR-91-1716 
LA-UR-91-1714 
LA-UR-91-1713 
FNAL-TM-—1725 
SSCL-393 
SSCL-384 
SSCL-390 
SSCL-387 
ANL-HEP-CP-90-124 
ANUCP-72655 
ANL/CP-72497 
CONF-900210-71 
CONF-91 0602-44 
CONF-910624-3 
CONF-9105181—12 
CONF-9105181—11- 
Extd.Abst. 
CONF-9106196-1 
CONF-9104192-7 
CONF-9104192-8 
CONF-9105181-13 
CONF-910434-7 
DOE/BP/23821-7 
CONF-9104192-6 
DOE/BP/35738-4 
DOE/BP/63056-3 
DOE/IR/05106-T135 
DOE/IR/051 06-1137 


ES 
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DE91013438 


Order No. 


DE91013438 
DE91013446 
DE91013449 
DE91013450 
DE91013451 

DE91013452 
DE91013453 
DE91013459 
DE91013463 
DE91013471 

DE91013473 
DE91013475 
DE91013478 
DE91013479 
DE91013480 
DE91013481 

DE91013482 
DE91013483 
DE91013493 
DE91013494 
DE91013495 
DE91013496 
DE91013498 
DE91013499 
DE91013500 
DE91013501 

DE91013502 
DE91013503 


Report No. 


CONF-8910524— 
DOE/IR/05106-T151 
DOE/IR/05106-T154 
DOE/IR/05106-T155 
DOE/IR/05106-T156 
DOE/IR/05106-T157 
DOE/IR/05106-T158 
PPPL-2757 
DOE/BP/10722--1 
HW-13213 
INSRP-90-01-Vol.1 
INSRP-90-01-Vol.2 
INSRP-89-04-Vol.2-App. 
UCRL-LR-105821-91-1 
DOE/ER/13632—4 
DOE/ER/10984-T6 
DOE/ER/10984~T7 
DOE/ER/10984-T8 
UCRL-JC—104764 
LA-UR-91-1530 
LA-UR-91-1531 
LA-UR-91-1527 
LA-UR-91-1525 
LA-UR-91-1524 
LA-UR-91-1523 
LA-UR-91-1522 
LA-UR-91-1521 
SAND-91-0148C 


Order No. 


DE91013596 
DE91013597 
DE91013598 
DE91013599 
DE91013600 
DE91013605 
DE91013608 
DE91013609 
DE91013610 
DE91013611 

DE91013612 
DE91013613 
DE91013614 
DE91013615 
DE91013617 
DE91013623 
DE91013624 
DE91013626 
DE91013630 
DE91013638 
DE91013639 
DE91013640 
DE91013641 

DE91013642 
DE91013643 
DE91013644 
DE91013645 
DE91013646 


Report No. 


BNL—45420 
BNL-45344 
BNL-45418 
BNL-45425 
ANL/CP-69633 


SLAC-PUB-5438 


PNL-7715 
BNL-46120 
ANL/CP-73247 
ANL/CP-73246 
ANL/CP-73270 
ANL/CP-73271 
ANL/CP-71623 
ANL/CP-73154 
ANL/CP-—73192 
LA-12012 
LA-12049 
PNL-7646 


CONF-9106200—1 
DOE/ER/53212-172 
DOE/ER/02271-114 
DOE/ER/13778-4 
DOE/ER/40120-T2 
DOE/ER/45288-T2 
DOE/ER/53244—17 
DOE/ER/40388-71 
DOE/ER/12889-9 
DOE/ER/14043—2 


Order No. 


DE91013717 
DE91013719 
DE91013721 
DE91013722 
DE91013723 
DE91013725 
DE91013726 
DE91013727 
DE91013729 
DE91013730 
DE91013736 
DE91013738 
DE91013739 
DE91013740 
DE91013741 
DE91013742 
DE91013743 
DE91013745 
DE91013746 
DE91013747 
DE91013748 
DE91013749 
DE91013750 
DE91013751 
DE91013752 
DE91013753 
DE91013755 
DE91013756 


Report No. 


PNL-SA-—19544 
DOE/ER/40459-4 
DOE/ER/45306—4 
DOE/ER/45306-5 
DOE/ER/45306-6 
CONF-910326-5 
CONF-9104192-9 
CONF-910812-5-Extd.Abst. 
CONF-900556—2 
CONF-9105184—6 
CONF-910852—1 
CONF-900804-34 
CONF-900804-33 
CONF-9008209-1 
CONF-890899-3 
LA-UR-91-1683 
LA-UR-91-1680 
LBL-30618 


LBL-29505 
LBL-30702 
SAND-91-0197C 
SAND-91-1171C 
LBL-30701 
LBL-29951 
LBL-30641 
LBL-29974 
LBL-30655 
LBL-30431 


DE91013506 DOE/BP/36136-3 
DE91013507 SAND—91-1145C 
DE91013508 SAND-—90-2852C 
DE91013509 SAND-91-0940C 
DE91013511 CONF-9105181—-10 


DE91013648 LA-UR-91-1501 
DE91013649 LA-UR-91-1492 
DE91013651 LA-UR-91-1490 
DE91013652 LA-UR-91-1488 
DE91013653 LA-UR-91-1487 


DE91013757 SAND~—90-2961C 
DE91013758 SAND-—90-2671C 
DE91013759 LA-UR-91-1500 
DE91013760 LA-UR-91-1495 
DE91013761 LA-UR-91-1494 


DE91013512 
DE91013514 

DE91013518 
DE91013519 
DE91013528 
DE91013529 
DE91013533 
DE91013534 

DE91013536 
DE91013542 
DE91013544 

DE91013548 
DE91013553 
DE91013563 
DE91013564 
DE91013565 
DE91013566 
DE91013569 
DE91013570 
DE91013571 

DE91013572 
DE91013573 
DE91013575 
DE91013576 
DE91013577 
DE91013578 
DE91013581 

DE91013583 
DE91013584 
DE91013585 
DE91013586 
DE91013587 
DE91013588 
DE91013589 
DE91013590 
DE91013591 
DE91013592 
DE91013593 
DE91013595 


CONF-910208-2 
DOE/BP/94047-T1 
UCRL-JC—107288 
UCRL-JC—1 05664 
DOE/ER/13859-12 
BNL-45305 
BNL-—46182 
BNL-46181 
BNL-46194 
DOE/EH-0190P 
LA-UR-91-1506 
ORNL/TM-—11520 
SSCL-334 
CONF-910470— 
DOE/PC/79937-T4 
UCRL-JC—1 05647 
UCRL-JC—1 05692 
CONF-890941 8— 
DOE/BP-1574 
SAND-90-3172C 
SAND-90-3125C 
DOE/BP/20733-5 
DOE/BP/61748-3 
SAND-91-0060C 
SAND-—91-0318C 
SAND-91-1134C 
UCRL-JC—105769 
UCRL-JC—1 06344 
UCRL-JC—106341 
UCRL-JC—107081 
UCRL-JC—1 06338 
UCRL-JC—1 04637 
UCRL-CR-107094 
BNL-45463 
BNL-45464 
BNL-45422 
BNL-45445 
BNL-45431 
BNL-45429 
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DE91013654 

DE91013655 

DE91013656 
DE91013657 
DE91013658 
DE91013662 

DE91013663 
DE91013664 

DE91013665 
DE91013666 
DE91013667 
DE91013668 
DE91013669 
DE91013670 
DE91013671 

DE91013672 
DE91013673 
DE91013674 
DE91013675 
DE91013676 
DE91013677 
DE91013682 
DE91013683 
DE91013685 
DE91013686 
DE91013687 
DE91013688 
DE91013689 
DE91013690 
DE91013697 
DE91013698 
DE91013699 
DE91013700 
DE91013703 
DE91013706 
DE91013711 
DE91013714 
DE91013715 
DE91013716 


LA-UR-91-1553 
LA-UR-91-1479 
LA-UR-91 -1552 
LA-UR-91-1546 
IS-T—1560 
PNL-SA—19619 
PNL-SA-—19573 
PNL-SA-19317 
PNL-SA—19228 
PNL-SA—18938 
CONF-9105133—1 
PNL-SA—19418 
LA-UR—91 -1545 
LA-UR-91-1544 
LA-UR-91-1538 
LA-UR-91 -1536 
FNAL/C—91-128 
FNAL/C—91/135 
FNAL/C—91-131 
DOE/EA-0447 
DOE/EA-0448 
LA-UR-91-1535 
LA-UR-91-1708 
LA-UR-91-1700 
LA-UR-91-1695 
LA-UR-91-1693 
LA-UR-91 -1687 
LA-UR-91-1685 
LA-UR-91-1684 
DOE/ID/12859-1 
DOE/ID/12860-1 
DOE/ID/1 2860-2 
DOE/ER/12900—2 
DOE/ER/13025—1 
DOE/BP/92430—1 
PNL-SA-—18842 
PNL-SA-19401 
BNL-45306 
PNL-SA-—18294 


DE91013762 
DE91013763 
DE91013764 
DE91013766 
DE91013768 
DE91013769 
DE91013770 
DE91013771 
DE91013772 
DE91013773 
DE91013774 
DE91013775 
DE91013777 
DE91013778 
DE91013779 
DE91013780 
DE91013783 
DE91013784 
DE91013786 
DE91013787 
DE91013788 
DES1013789 
DE91013790 
DE91013791 
DE91013792 
DE91013793 
DE91013794 
DE91013795 
DE91013796 
DE91013797 
DE91013798 
DE91013801 
DE91013802 
DE91013803 
DE91013804 
DE91013805 
DE91013806 
DE91013807 
DE91013808 


ANL/CP-7 1950 
ANL/CP-73203 
ANL/CP-73159 
ANL/CP-7 1926 
FNAL-TM—1723 
DOE/ER/60774-1 
DOE—91013770 
ANL/CP-73075 
LBL-30024 
LBL-30549 
LBL-30619 
LBL-—28916 
LBL-30709 
LBL-30025 
LBL-30732 
LBL-30592 
LBL-30680 
LBL-30676 
PNL-SA—19434 
PNL-SA-19455 
PNL-SA-19048 
PNL-SA—19266 
PNL-SA-19582 
PNL-SA-18820 
BNL-46175 
BNL-46116 
BNL-46161 
BNL-45391 
BNL-45423 
BNL-—46206 
BNL-46207 
BNL-—45520 
BNL-45435 
BNL-46156 
BNL-45384 
BNL—46170 
BNL-46150 
BNL-46149 
BNL—46148 





Order No. 


DE91013823 
DE91013824 
DE91013825 
DE91013826 
DE91013828 
DE91013829 
DE91013830 
DE91013831 
DE91013841 
DE91013844 
DE91013845 
DE91013846 
DE91013847 
DE91013848 
DE91013849 
DE91013850 
DE91013851 
DE91013852 
DE91013853 
DE91013854 
DE91013856 
DE91013857 
DE91013858 
DE91013859 
DE91013860 
DE91013861 
DE91013862 
DE91013863 
DE91013864 
DE91013866 
DE91013867 
DE91013870 
DE91013873 
DE91013879 
DE91013882 
DE91013883 
DE91013884 
DE91013886 
DE91013887 
DE91013889 
DE91013900 
DE91013901 
DE91013902 
DE91013904 
DE91013906 
DE91013907 
DE91013909 
DE91013910 
DE91013911 
DE91013913 
DE91013914 
DE91013915 
DE91013916 
DE91013917 
DE91013924 
DE91013925 
DE91013927 
DE91013928 
DE91013931 
DE91013933 
DE91013934 
DE91013935 
DE91013936 
DE91013937 
DE91013938 
DE91013939 
DE91013940 
DE91013941 
DE91013945 
DE91013946 
DE91013947 
DE91013948 


Report No. 


UCRL-JC—105611 
UCRL-JC—105557 
UCRL-JC—105599 
SSCL-398 
SSCL-431 
SSCL-421 
SSCL-418 
SSCL-430 
DOE/PC/89877-5 
LBL-30605 
LBL-29913 
LBL-30697 
LBL-30661 
LBL-29272 
LBL-30497 
LBL-29282 
LBL-30412 
UCRL-LR-104546 
DOE/PC/89771-5 
ANL-HEP-CP-91-47 
DOE/ER/45262-4 
DOE/ER/45373-3 
DOE/ER/13909—2 
LA-UR-91-1483 
BNL-45307 
BNL-46180 
BNL-46183 
BNL-46179 
BNL-46178 
BNL-46187 
BNL-46134 
FNAL-TM-1739 
LA-12112-M 
DOE/EV/10220—-T9 
DOE/EV/10220-T6 
DOE/EV/10220—-T5 
BNL-45513 
DOE/EV/10220-T3 
DOE/ER/60565-T1 
BNL-45356 
DOE/PC/88942—10 
DOE/ER/25019—21 
DOE/ER/14047-6 


DOE/ER/40427—13-N91 


DOE/ER/45352-3 
DOE/ER/40537—7 
DOE/ER/40283—10 
DOE/LLW—102 
DOE/PC/88924—10 
DOE/PC/79816—11 
DOE/PC/79910-5 
DOE/PC/79910—2 
DOE/PC/79910-3 
DOE/PC/79910-4 
UCRL-JC—1 05673 
UCRL-CR-107281 
LA-12093-T 
GA-A-20344 
DOE/ER/75498—4 
DOE/ER/53223—159 
DOE/ER/75498-2 
DOE/ER/75498-3 
DOE/ER/75498-5 
DOE/ER/75498-6 
DOE/ER/75498-7 
DOE/ER/75498-9 
DOE/ER/75498-8 
DOE/ER/75498—10 
DOE/PC/88947-T10 
DOE/PC/90301-T1 
DOE/PC/90301-T2 
DOE/ER/54095—1 


Order No. 


DE91013952 
DE91013955 
DE91013958 
DE91013959 
DE91013960 
DE91013961 
DE91013962 
DE91013963 
DE91013964 
DE91013965 
DE91013966 
DE91013969 
DE91013970 
DE91013972 
DE91013973 
DE91013974 
DE91013975 
DE91013976 
DE91013977 
DE91013978 
DE91013979 
DE91013982 
DE91013983 
DE91013984 
DE91013985 
DE91013986 
DE91013987 
DE91013988 
DE91013989 
DE91013990 
DE91013991 
DE91013992 
DE91013993 
DE91013994 
DE91013996 
DE91013999 
DE91014000 
DE91014001 
DE91014002 
DES91014003 
DE91014004 
DE91014005 
DE91014006 
DE91014007 
DE91014008 
DE91014009 
DE91014010 
DE91014011 
DE91014012 
DE91014014 
DE91014015 
DE91014016 
DE91014018 
DE91014020 
DE91014023 
DE91014024 
DE91014025 
DE91014026 
DE91014027 
DE91014028 
DE91014029 
DE91014030 
DE91014031 
DE91014032 
DE91014033 
DE91014034 
DE91014035 
DE91014037 
DE91014039 
DE91014042 
DE91014043 
DE91014044 


Report No. 


DOE/PC/90181-T1 
DOE/ER/60534-T 1 
DOE/ER/75498-T1 
ANL-ZPR-495 
SSCL-437 
SSCL-296-Rev. 
SSCL-420 
SSCL-425 
SSCL-423 
SSCL-411 
SSCL-454 
CONF-9104158-4 
LA-12120-MS 
BNL-45998 
BNL-45518 
BNL-45410 
BNL-45461 
BNL-45343 
BNL-—45515 
BNL-45519 
BNL-45517 
ANL/CP-73301 
UCRL-ID—106561 
UCRL-ID—105719 
SLAC-PUB-5473 
SLAC-PUB-5481 
SLAC-PUB-5482 
SLAC-PUB-5483 
SLAC-PUB-5484 
SLAC-PUB-5561 
SLAC-PUB-5558 
BNL-45514 
BNL-45516 
PNL-SA—19310 


MLM-MU-91 -65-0002 


SSCL-397 
SSCL-407 
SSCL-385 
ANL/CP-73223 
ANL/CP-72978 
ANLUCP-73285 
ANL/CP-72570 
ANL/CP-73237 
ANL/CP-73338 
ANL/CP-—73359 
ANL/CP-73157 
ANL/CP-73358 
ANL/CP-71981 
ANL/CP-73132 
ANL/CP-72369 
ANUCP-73117 
ANL/CP-71294 
ANL/CP-73176 
ANL/CP-71820 
LA-12073-MS 
BNL-45615 
BNL—45616 
BNL-46144 
BNL-46143 
BNL-46142 
BNL-46140 
BNL—45337 
BNL-45541 
BNL-45719 
BNL-46131 
BNL-45522 
BNL-45521 
BNL-45290 
DOE/ER/13183-5 


DOE/PC/901 76-T32 


DOE/PC/90176-T31 


DOE/PC/90176-T30 


nn EEE === Se 


Order No. 


DE91014045 
DE91014046 
DE91014047 
DE91014048 
DE91014049 
DE91014050 
DE91014055 
DE91014056 
DE91014059 
DE91014060 
DE91014061 

DE91014063 
DE91014064 
DE91014069 
DE91014070 
DE91014071 

DE91014072 
DE91014073 
DE91014075 
DE91014076 
DE91014077 
DE91014078 
DE91014079 
DE91014080 
DE91014081 

DE91014082 
DE91014083 
DE91014084 
DE91014085 
DE91014086 
DE91014087 
DE91014088 
DE91014089 
DE91014090 
DE91014092 
DE91014093 
DE91014094 
DE91014095 
DE91014096 
DE91014097 
DE91014099 
DE91014100 
DE91014105 
DE91014106 
DE91014108 
DE91014109 
DE91014110 
DE91014111 

DE91014112 
DE91014114 
DE91014115 
DE91014116 
DE91014119 
DE91014120 
DE91014122 
DE91014126 
DE91014128 
DE91014131 

DE91014132 
DE91014133 
DE91014134 
DE91014135 
DE91014137 
DE91014138 
DE91014139 
DE91014141 
DE91014142 
DE91014143 
DE91014144 
DE91014147 
DE91014148 
DE91014149 


DE91014149 


Report No. 


DOE/PC/90176—-T29 
DOE/PC/90176—-T28 
DOE/PC/90176-T27 
DOE/PC/90176-T26 
DOE/PC/90176-T25 
DOE/PC/90176-T24 
DOE/PC/90176-T19 
DOE/PC/90176-T18 
ANL/EAIS/TM—43 
DOE/PC/88800—41 
DOE/PC/88885-6 
DOE/PC/90361-T2 
DOE/PC/89783—T2 
EGG-M-91085 
PNL-SA—1 8825 
EGG-M-90485 
EGG-M-91137 
EGG-M-91251 
LA-UR-—91-2000 
DOE/EIA—0340(90)/2 
FNAL/C-—91/139 
FNAL/C-91/140 
FNAL/C—91/137-E 
CONF-900944—49 
NIPER-529 
LA-—12123-MS 
ANL-91/17 
EGG-WTD-9432 
DOE/WIPP-88-026-Rev.2 
DOE/WIPP-91-016 
DOE/WIPP-91-018 
EGG-FSP-9470 
EGG-BNCT-—941 1-Vol.5-No.2 
EGG-WTD-9291 
EGG-MS-9588 
EGG-WTD—9383-Rev.1 
EGG-WTD-9438 
EGG-M-91162 
EGG-WTD-9475 
EPA-600/8-91/008 
EGG-M-90293 
EGG-M-90292 
SAND-—91-0039C 
SAND-—91-1290C 
SAND-91-1113C 
PNL-6940 
UCRL-ID—106488 
UCRL-ID—105719-Rev.1 
SAND-90-3130C 
SAND-91-1281C 
LA-12061-T 
EGG-M-90422 
EGG—10617-2095 
EGG—10617-3004 
ORNL/TM-11712 
DOE/ER/45269-2 
LA-12070 
UCRL-21290 
UCRL-CR—105166-2 
UCRL-JC—1 06330 
UCRL-JC—1 06864 
UCRL-JC—107158 
UCRL-CR—106850 
UCRL-CR-105428 
PNL-7648 
FNAL/C-91/114 
FNAL/C-91/120 
FNAL/C—91/109 
FNAL/C-91/141 
FNAL/C—91/132 
FNAL/C-91/127 
FNAL/C-91/124 
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DE91014150 


Order No. 


DE91014150 
DE91014151 
DE91014152 
DE91014153 
DE91014154 
DE91014155 
DE91014156 
DE91014158 
DE91014160 
DE91014161 

DE91014164 
DE91014165 
DE91014166 
DE91014167 
DE91014168 
DE91014170 
DE91014171 

DE91014172 
DE91014175 
DE91014176 
DE91014178 
DE91014179 
DE91014183 
DE91014184 
DE91014185 
DE91014186 
DE91014187 
DE91014190 
DE91014191 

DE91014192 
DE91014195 
DE91014196 
DE91014197 
DE91014199 
DE91014201 

DE91014205 
DE91014206 
DE91014209 
DE91014210 
DE91014211 

DE91014214 
DE91014215 
DE91014216 
DE91014217 
DE91014219 
DE91014223 
DE91014224 
DE91014228 
DE91014229 
DE91014230 
DE91014232 
DE91014233 
DE91014234 
DE91014235 
DE91014236 
DE91014237 
DE91014238 
DE91014239 
DE91014240 
DE91014241 

DE91014244 
DE91014245 
DE91014246 
DE91014247 
DE91014248 
DE91014249 
DE91014251 

DE91014252 
DE91014253 
DE91014255 
DE91014256 
DE91014258 


782 


Report No. 


FNAL/C—91/123 
EGG-NTA-9612-Rev.1 
EGG-BNCT-—941 1-Vol.5-No.4 
EGG-WTD-9408 
EGG-WM-8488 
EGG-EST-9558 
EGG-EAST-—9623 
EGG-ESQ~9674 
EGG-WTD-9412 
EGG-FSP-9450 
EGG-LLW-8269 
EGG-M-90222 
EGG-ESE-8600-Rev.2 
EGG-WTD-9336 
EGG-WTD-9291-Rev.1 
EGG-WTD-9571 
EGG-M-91095 
EGG-M-91136 
DOE/OR-23701-02.2 
PNL-7600-Pt.5 
DOE/SF/18437-T2 
DOE/ER/60317-T3 
DOE/PC/88939-13 
DOE/PC/79796-T12 
DOE/PC/88934—-T9 
DOE/PC/89772-T3 
DOE/PC/89790-T1 
DOE/PC/79938-T5 
DOE/PC/90547-T2 
DOE/PC/79903-T8 
LBL-23143 
K/QT-394/PT2 
CONF-9106214—1 
CONF-910801—7 
CONF-910555—2 
CONF-9105181—20 
CONF-9105181-19 
CONF-910909-6 
CONF-9105202-5 
CONF-910807—1 
CONF-8906180-6 
CONF-9106208—1-Vugraphs 
CONF-9104267-1 
CONF-910909—4 
IPC-TR-91-002 
CONF-900402-—15 
CONF-9104192—11 
RFP—4455 
LBL-30200 
LBL-29908 
LBL-30706 
LBL-29914 
LBL-29921 
LBL-30704 
LBL-30705 
LBL-30769 
CONF-891098—10 
CONF-9104140-—2 
DOE/PC/90012-10 
DOE/ER/60844—2 
DOE/PC/90286-T 1 
DOE/PC/90546-T1 
DOE/PC/90185—-T1 
DOE/PC/89660—1 
DOE/PC/90183—-T1 
Y/AWP-0002 
ANL-91/2 
ANL/ESD-10 
PNL-SA-19175 
CONF-9011211-2 
CONF-910808-3 
CONF-9104192—10 
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Order No. 


DE91014261 
DE91014262 
DE91014264 


DE91014273 
DE91014274 
DE91014275 
DE91014278 
DE91014282 
DE91014283 
DE91014284 
DE91014285 
DE91014286 
DE91014287 
DE91014288 
DE91014301 

DE91014302 
DE91014303 
DE91014304 
DE91014310 
DE91014311 

DE91014313 
DE91014316 
DE91014317 
DE91014318 
DE91014320 
DE91014322 
DE91014323 
DE91014325 
DE91014326 
DE91014327 
DE91014328 
DE91014329 
DE91014331 

DE91014332 
DE91014333 
DE91014334 
DE91014335 
DE91014336 
DE91014338 
DE91014339 
DE91014340 
DE91014341 

DE91014342 
DE91014343 
DE91014344 
DE91014348 
DE91014354 
DE91014356 
DE91014357 
DE91014358 
DE91014359 
DE91014360 
DE91014361 

DE91014363 
DE91014364 
DE91014365 
DE91014366 
DE91014367 
DE91014368 
DE91014370 
DE91014371 
DE91014374 
DE91014376 
DE91014382 
DE91014383 
DE91014384 
DE91014385 
DE91014386 
DE91014387 
DE91014388 
DE91014389 


Report No. 


DOE/ER/13569-6 
DOE/ET/10815-144 
CONF-9105181-21- 
Extd.Abst. 
CONF-901121 1-1 
CONF-910808—2 
CONF-91 0635-2 
CONF-910852-2 
PNL-7686 
PNL-SA-—19007 
SAND—91-0033C 
DOE/ER/25063-3 
UCRL-53689-90 
LA-12024-MS 
DOE/ER/53198—-167 
DOE/EA-—0489 
LA-12107-PR 
ANL/EAIS/TM-32 
CONF-9010230-8 
NWPO-EV-001.89 
NWPO-EV-002-89 
NWPO-EV-004-89 
NWPO-EV-007-89 
SAIC—91/1136/APPAT-143 
LBL-30197 
LBL-30679 
SAND-90-1050 
SAND-90-1634 
SAND-90-2619 
SAND-—-90-2726-Vol.1 
SAND~—90-7008 
SAND-90-7031 
SAND-90-7037 
SAND-91-0350 
SAND—91-0370 
SAND-—91-0490 
SAND~-91-0618 
SAND-91-0657 
SAND-91-1061 
CONF-890372—17 
CONF-890372-—18 
CONF-900214—4 
CONF-8904415—1 
CONF-8904416~-1 
CONF-9103181—1 
DOE/ER/25063—-T8 
DOE/ER/25063-T12 
DOE/ER/40589-2 
DOE/ER/14090—2 
DOE/ER/53295-2 
DOE/ER/53221-6 
DOE/ER/13977—4 
DOE/ER/53301-3 
DOE/ER/13465-6 
DOE/ET/53088-410-Rev. 
DOE/ET/53088-480-Rev. 
DOE/ET/53088—484 
DOE/ET/53088—4 94 
DOE/ET/53088-495 
DOE/ET/53088—496 
DOE/CE/27476-T1 
DOE/CE/26595-T1 
DOE/CE/15318-T5 
POEF-T-3562 
DOE/ER/45402-2 
DOE/ER/13944-—4 
DOE/ER/45200-7 
DOE/ER/45219-5 
DOE/ER/13505-2 
ANL/CP-73228 
ANL/CP-73224 
ANL/CP-—72346 


Order No. 


DE91014390 
DE91014391 

DE91014392 
DE91014393 
DE91014394 
DE91014399 
DE91014400 
DE91014401 

DE91014404 
DE91014405 
DE91014406 
DE91014443 
DE91014444 
DE91014446 
DE91014447 
DE91014449 
DE91014454 
DE91014455 
DE91014456 
DE91014458 
DE91014459 
DE91014460 
DE91014461 

DE91014462 
DE91014463 
DE91014464 
DE91014465 
DE91014466 
DE91014467 
DE91014468 
DE91014469 
DE91014470 
DE91014471 

DE91014472 
DE91014473 
DE91014474 
DE91014476 
DE91014477 
DE91014497 
DE91014498 
DE91014504 
DE91014505 
DE91014506 
DE91014512 
DE91014515 
DE91014516 
DE91014520 
DE91014521 

DE91014522 
DE91014523 
DE91014524 
DE91014527 
DE91014528 
DE91014529 
DE91014530 
DE91014531 

DE91014532 
DE91014533 
DE91014534 
DE91014536 
DE91014537 
DE91014538 
DE91014540 
DE91014541 

DE91014542 
DE91014543 
DE91014544 
DE91014546 
DE91014547 
DE91014548 
DE91014549 
DE91014551 


Report No. 


ANL/CP-72935 
POEF-T-3558 
DOE/PC/88900—1 
DOE/PC/88900-2 
INSRP-90-07-Vol.2 
CONF-880802-13 
DOE/ER/13192-31 
DOE/ER/53236-11 
DOE/CE/15466-T3 
DOE/PC/88813-T6 
DOE/PC/88813-T7 
DOE/ER/45357-4 
CONF-8906407—Absts. 
PNL-SA-19431 
PNL-SA-19561 
LBL-30833 
DOE/PE/72015-T1 
ANL/CP-73374 
ANL/CP-73376 
ANL/CP-73422 
ANL/CP-73473 
ANL/CP-72066 
ANUCP-71621 
ANUCP-72529 
ANL/CP-72528 
ANUCP-71781 
ANUCP-73141 
ANUCP-73158 
ANUCP-73177 
ANUCP-73243 
ANL/CP-73357 
LBL-30646 
LBL-24985 
LBL-29955 
LBL-25104 
LBL-25078 
CONF-900845— 
CONF-8808320- 
DOE/EIA-0363(91) 
DOE/ER/13441-T1 
IS-T-1563 
EGG-BNCT-941 1-Vol.5-No.3 
DOE/ER/53201-4 
DOE/ER/13905-2 
DOE/ER/45301-4 
DOE/ER/45295-T1 
SAND-91-0307C 
DOE/ER/13308-T2 
DOE/ID/12477-T1 
DOE/NV/10384-63 
DOE/NV/10384-62 
DOE/ER/60524-5 
DOE/ER/60310-3 
DOE/ER/45131-9 
DOE/DP/40200-156 
DOE/OR/21389-29 
DOE/OR/21389-30 
DOE/OR/21389-31 
DOE/ER/40317-7 
DOE/ER/13879-3 
DOE/ER/45357-5 
DOE/PC/90350-3 
CONF-9109191-1 
CONF-9105184-7 
CONF-9104140-4 
CONF-910503-25-Extd.Abst. 
CONF-910503-27-Extd.Abst. 
CONF-910909-7 
CONF-9105184-8 
SAND-90-7019 
DOE/EH-0195 
SLAC-PUB-5437 





Order No. 


DE91014552 
DE91014553 
DE91014554 
DE91014555 
DE91014556 
DE91014557 
DE91014558 
DE91014559 
DE91014560 
DE91014561 
DE91014562 
DE91014564 
DE91014567 
DE91014568 
DE91014569 
DE91014572 
DE91014574 
DE91014576 
DE91014580 
DE91014582 
DE91014586 
DE91014587 
DE91014588 
DE91014590 
DE91014591 
DE91014592 
DE91014595 
DE91014596 
DE91014598 
DE91014599 
DE91014600 
DE91014601 
DE91014602 
DE91014603 
DE91014604 
DE91014605 
DE91014606 
DE91014607 
DE91014608 
DE91014609 
DE91014610 
DE91014613 
DE91014614 
DE91014615 
DE91014616 
DE91014617 
DE91014619 
DE91014620 
DE91014621 
DE91014622 
DE91014623 
DE91014624 
DE91014625 
DE91014626 
DE91014628 
DE91014630 
DE91014631 
DE91014633 
DE91014634 
DE91014635 
DE91014636 
DE91014638 
DE91014640 
DE91014643 
DE91014644 
DE91014645 
DE91014648 
DE91014649 
DE91014650 
DE91014651 
DE91014653 
DE91014654 


Report No. 


SLAC-PUB-5439 
SLAC-PUB-5440 
SLAC-PUB-5460 
SLAC-PUB-5584 
SLAC-PUB-5461 
SLAC-PUB-5581 
SLAC-PUB-5579 
SLAC-PUB-5547 
SLAC-PUB-5472 
SLAC-PUB-5462 
LA-12059-MS 
SAND-90-7000 
CONF-910901—1 


CONF-9105184—10 


CONF-91 0636-3 
CONF-9105220-1 
CONF-9106229-1 


CONF-9105184—9 
CONF-910406-—23 
CONF-910852-3-Extd.Abst. 


LBL-28363 
LBL-30812 
LBL-30781 
LBL-—22553 
LA-UR-91-2103 
LA-UR-91-2100 
LA-UR-91-2089 
LA-UR-91 -2082 
LA-UR-91-2074 
LA-UR-—91 -2067 
LA-UR—91-2058 
LA-UR-91-2054 
LA-UR-91-2052 
LA-UR-91-2051 
LA-UR-91-2050 
LA-UR-—91-2049 
LA-UR—91-2041 
LA-UR-91-2034 
LA-UR-91-2031 
LA-UR-—91-2030 
LA-UR-91-2020 
LBL-27631 
LBL-30050 
LBL-30726 
LBL-30774 
LBL-30785 
LBL-30069 
LBL-30070 
LBL-30624 
LBL-30071 
LBL-30205 
LBL-20206 


DOE/EIA-0246(89) 
DOE/EIA-0380(91/06) 
DOE/PC/88800-43 
DOE/RL-91-02 
DOE/PC/88811-T3 
DOE/PC/88811-T5 
DOE/PC/88811-T6 
DOE/PC/88811-T7 
DOE/PC/90293-3 
DOE/PC/90047~2 
DOE/PC/89758-T3 
DOE/PC/88930-T10 


LBL-30080 
WHC-SA-—1044 
FMPC/Sub-031 
SAND-91-0306C 


SAND-91-0725 

SAND-91-0146C 
SAND-91-1203C 
SAND-90-0844C 


Order No. 


DE91014655 
DE91014657 
DE91014658 
DE91014663 
DE91014664 
DE91014665 
DE91014667 
DE91014668 
DE91014670 
DE91014672 
DE91014673 
DE91014675 
DE91014679 
DE91014681 
DE91014682 
DE91014684 
DE91014685 
DE91014688 
DE91014690 
DE91014691 
DE91014692 
DE91014695 
DE91014696 
DE91014697 
DE91014699 
DE91014700 
DE91014701 
DE91014702 
DE91014706 
DE91014707 
DE91014708 
DE91014709 
DE91014711 
DE91014712 
DE91014713 
DE91014714 
DE91014716 
DE91014717 
DE91014718 
DE91014719 
DE91014721 
DE91014722 
DE91014723 
DE91014724 
DE91014725 
DE91014726 
DE91014727 
DE91014729 
DE91014731 
DE91014734 
DE91014735 
DE91014737 
DE91014738 
DE91014740 
DE91014741 
DE91014742 
DE91014744 
DE91014745 
DE91014747 
DE91014749 
DE91014750 
DE91014751 
DE91014753 
DE91014754 
DE91014758 
DE91014759 
DE91014761 
DE91014763 
DE91014764 
DE91014765 
DE91014766 
DE91014769 


Report No. 


SAND—91-0659C 
SAND-—90-3190C 
SAND-91-0106C 
SAND—90-2630C 
SAND-90-3073C 
SAND-90-3100C 
SAND-90-3265C 
SAND—90-2813C 
SAND-90-3072C 
DOE/CE-91014672 
SAND—90-2112 
SAND-90-2092 
BNL-46254 
WHC-SA-0990 
WHC-SA-1124 
DOE/RL-91-31 
WHC-EP-0369 
WHC-EP—0406 
DOE/ER/13979-2 
WHC-EP-—01 25-3 
WHC-SA-1022 
SAND-91-1197C 
SAND-91-0057C 
SAND-91-7078C 
SAND-88-2554C 
SAND-91-1380C 
SAND-91-0799C 
SAND—91-1272C 
DOE/EIA-0226(91/06) 
LBL-30322-Rev. 
LBL-30564 
LBL-30685 
LBL-29294 
LBL-30208 
LBL-30225 
LBL-27467 
DOE/RL-88-41 -Rev.1 
SAND-90-1986 
ANL-91/18 
SLAC-PUB-5521 
DOE/PC/90305—-T2 
DOE/PC/90174-T2 
DOE/PC/88931—T7 
DOE/PC/88874—-T13 
DOE/PC/79796-T13 
DOE/PC/90177-T2 
DOE/ER/13416—-T1 
DOE/PC/90304—1 
DOE/ER/25053—4 
DOE/ER/60485-T2 
LA-UR-—91-2011 
LA-UR-91-2003 


LA-UR—91 -2001 
LA-UR-—91-1994 
LA-UR-91-1993 
LA-UR-91-1992 
LA-UR-91-1983 
LA-UR-91-1980 
LA-UR-91-1978 
LA-UR-91-1973 
LA-UR-91-1964 
LA-UR-—91-1954 
LA-UR-91-1951 
LA-UR-91-1950 


DOE/ID/12735-T15 
GA-A-20539 

DOE/PC/88878-T9 
DOE/PC/89805-T3 


DOE/PC/89781-6 
LA-UR-91-1946 
LA-UR-91-1944 
LA-UR-91-1923 


Order No. 


DE91014770 
DE91014771 

DE91014772 
DE91014773 
DE91014774 
BE91014775 
DE91014777 
DE91014781 

DE91014782 
DE91014783 
DE91014784 
DE91014785 
DE91014787 
DE91014788 
DE91014789 
DE91014790 
DE91014791 

DE91014793 
DE91014799 
DE91014800 
DE91014801 

DE91014802 
DE91014804 
DE91014805 
DE91014810 
DE91014814 
DE91014815 
DE91014816 
DE91014821 

DE91014822 
DE91014823 
DE91014824 
DE91014827 
DE91014831 

DE91014834 
DE91014837 
DE91014838 
DE91014840 
DE91014841 

DE91014842 
DE91014843 
DE91014848 
DE91014849 
DE91014850 
DE91014851 

DE91014852 
DE91014853 
DE91014854 
DE91014856 
DE91014857 
DE91014859 
DE91014865 
DE91014866 
DE91014867 
DE91014869 
DE91014870 
DE91014874 
DE91014875 
DE91014876 
DE91014877 
DE91014878 
DE91014879 
DE91014880 
DE91014881 
DE91014882 
DE91014883 
DE91014885 
DE91014887 
DE91014888 
DE91014889 
DE91014890 
DE91014891 


DE91014891 


Report No. 


LA-UR-—91-1919 
LA-UR-—91-1916 
LA-UR-91-1912 
LA-UR-—91-1911 
LA-UR-—91-1888 
LA-UR-91-1878 
LA-UR-91-1874 
BNL-43414 
BNL-45255 
BNL-45723 
BNL-45725 
BNL-45256-R 
BNL—46297 
BNL-46271 
BNL-46191 
BNL-45642 
BNL-—46190 
BNL—46274 
BNL-46162 
BNL—46293 
BNL-46249 
BNL-46210 
BNL-46278 
BNL-45476 
DOE/PC/89791-T1 
DOE/ER/13388-5 
DOE/ER/14133—1 
DOE/ER/45413—1 
PNL-7572 
DOE/ER/60251-T1 
DOE/ID/12738—1 
DOE/ER/13571—1 
DOE/ER/45293-T1 
SAND-91-7065 
HEHF—-54-90 
FNAL/C—91/156 
FNAL/C—91/155 
FNAL/C—91/154 
FNAL/C—91/110 
BNL-45567 
BNL-NUREG—46262 
BNWL-B—105 
DP-378 
HW-—7-4275 
HW-10242 
HW-21957 
EMO-1033-Vol.1 
EMO-1033-Vol.2 
PNL-SA-17478 
PNL-SA-—19422 
PNL-SA-—19542 
DOE/ET/53088—490 
LBL-30436-Abs. 
DOE/EIA—0035 (91/06) 
SLAC-TN-91-5 
SLAC-TN-91-8 
SSCL-400 
SSCL—464 
SSCL~449 
SSCL-458 
SSCL-410-Rev. 
SSCL-439 
SSCL-462 
SSCL-—409-Rev. 
SSCL-415 
SSCL-459 
SSCL-456 
SSCL-455 
SSCL-414 
SSCL-443 
SSCL-448 
SSCL-467 
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DE91014892 


Order No. 


DE91014892 
DE91014893 
DE91014894 
DE91014895 
DE91014896 
DE91014898 
DE91014899 
DE91014901 

DE91014902 
DE91014903 
DE91014906 
DE91014908 
DE91014912 
DE91014913 
DE91014914 
DE91014915 
DE91014917 
DE91014919 
DE91014920 
DE91014921 

DE91014922 
DE91014923 
DE91014925 
DE91014926 
DE91014927 
DE91014928 
DE91014929 
DE91014933 
DE91014934 
DE91014935 
DE91014936 
DE91014937 
DE91014939 
DE91014940 
DE91014941 

DE91014943 

DE91014946 

DE91014947 

DE91014949 

DE91014950 

DE91014951 

DE91014952 

DE91014953 

DE91014955 

DE91014956 
DE91014957 
DE91014958 
DE91014960 
DE91014961 

DE91014962 
DES1014963 

DE91014964 

DE91014969 
DE91014973 

DE91014975 
DES91014976 
DE91914977 
DE91014978 
DE91014980 
DE91014981 

DE91014982 
DE91014984 
DE91014989 
DE91014995 
DE91014996 
DE91014997 
DE91014998 
DE91014999 
DE91015000 
DE91015053 
DE91015056 
DE91015059 


784 


Report No. 


SSCL-417 
SAND-—9$1-1496C 
SAND-91-1216C 
SAND-—90-3000C 
SAND—91-1227C 
SAND—91-1370C 
SAND-91-0305C 
SAND—90-3219C 
SAND—91-0081C 
SAND-91-0771C 
SAND-91-1472C 
DOE/ER/61034—1 
EGG—10617-2092 
SLAC-PUB-5476 
EGG—10617-2081 
IS-T—1500 
DOE/ER/60473—4 
DOE/ER/45233-6 
DOE/ER/53267—4 
DOE/ER/60393-6 
DOE/ET/53088—7 
DOE/OR/00033—-T447 
DOE/FE-0223P-issue1 
SSCL-486 
SAND-90-1 987 
DOE/ER-0476 
DOE/CE-0334P 
DOE/DP-0084T 
DOE/CE-0304T 
SLAC-TN-91-7 
SLAC-PUB-5578 
DOE/ER/13241-2 
ORNL/TM-11723 
ANL/MCS-TM-150 
DOE/ER/60448-T2 
ORNL/M—1064 
ORNL-€6658/R4 
ORNL/CON-319 
ORNL/CDIAC—40 
RFP—4423 
DOE/FE-—0238T 
ORNL/TM-11772 
ORNLUTM-11841 
ORNL-6653 
ORNL/Sub—86-SA711/V 
ORNL/TM-11576 
ORNL/TM-11657 
ORNL/TM—11749 
ORNL/TM-11760 
ORNL/TM-11771 
ORNLUTM—-11775 
ORNUTM-11779 
ORNL/TM-11866 
ORNL/M-975/V5 
ORNL/TM-11831 
ORNL/TM-11834 
ORNL-6560 
DOE/EIA-0109(91/06) 
ORNL/TM-11833 
ORNL/Sub—85-27488/05 
PNL-SA—1 7567 
UCRL-JC—1 05487 
UCRL-JC—106950-Rev.1 
DOE/CE/15270—-T17 
BDX—613-3962 
DOE/PC/89851—-T3 
DOE/ER/45134—-T1 
DOE/PC/80752-T17 
DOE/PC/80752-T16 
DOE/ER/60291-5 
ORNL/TM-11832 
ES/ER/TM-2 
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Order No. 


DE91015062 
DE91015063 
DE91015064 
DE91015065 
DE91015066 
DE91015067 
DE91015068 
DE91015069 
DE91015070 
DE91015071 

DE91015072 
DE91015074 
DE91015076 
DE91015077 
DE91015078 
DE91015081 

DE91015083 
DE91015086 
DE91015089 
DE91015090 
DE91015091 

DE91015092 
DE91015093 
DE91015094 
DE91015095 
DE91015098 
DE91015099 
DE91015100 
DE91015101 

DE91015102 
DE91015104 

DE91015105 
DE91015106 
DE91015107 
DE91015110 
DE91015116 
DE91015117 
DE91015118 
DE91015119 
DE91015120 

DE91015122 

DE91015123 

DE91015125 

DE91015128 
DE91015129 
DE91015130 
DE91015131 

DE91015135 
DE91015137 
DE91015142 
DE91015143 
DE91015144 
DE91015145 
DE91015146 
DE91015147 
DE91015148 
DE91015149 
DE91015150 
DE91015151 

DE91015152 
DE91015153 
DE91015154 
DE91015155 
DE91015159 
DE91015162 
DE91015163 
DE91015164 
DE91015166 
DE91015170 
DE91015172 
DE91015175 
DE91015176 


Report No. 


HW-9084 
HW-9443 
HW-10698 
HW-11000 
HW-11507 
DOE/ER/60931-2 
DOE/PC/79928-T13 
DOE/PC/79928-T14 
DOE/ER/61029-T1 
HW-19323 
HW-24928-E 
HW-26047-E 
HW-29603-Del. 
HW-30130-E 
HW-30145 
WINCO-1079 
PNL-7687 
SAND-91-8221 
UCRL-ID-106558 
UCRL-ID-107108 
UCRL-ID-107216 
UCRL-ID-107219 
UCRL-ID-107220 
UCRL-ID-107239 
UCRL-ID-107411 
ANL-91/20 
ANL/EAIS/TM—49 
ANUEAIS/TM-48 
ANL/EAIS/TM-50 
FNAL-TM-1743 
FNAL-TM-1742 
ANL/CP-73419 
ANL/CP-73451 
ANL/CP-73417 
ANUCP-73475 
HW-8516 
HW-30258 
HW-33200-E 
HW-36717 
HW-37658-E 
UCRL-JC—107462 
UCRL-JC—105475 
UCRL-JC—107180-Rev.1 
FNAL/C-91/158 
FNAL/C~91/145 
FNAL/C~91/144 
FNAL/C-91/159 
PNL-6450-43-HEDR 
ANL/CP-73426 
UCRL-JC—105843 
UCRL-JC—107287 
UCRL-JC—107536 
GA-A-20548 
BNL—45995 
BNL-~46240 
HW-39674 
HW-41233 
HW-43137-E 
HAN-69034 
HAN-71403 
HAN-72993 
HAN-73578 
DOE/EH-0197 
DOE/EIA-0517(91) 
BNL-NUREG—45946 
HW-43419 
HW-43938-E 
HW-60225 
BNL-45718 
LA-12126-MS 
CONF-910274- 
UCRL-JC—-107067 


Order No. 


DE91015178 
DE91015180 
DE91015183 
DE91015187 
DE91015188 
DE91015190 
DE91015191 

DE91015192 
DE91015193 
DE91015194 

DE91015200 
DE91015202 
DE91015203 
DE91015204 
DE91015205 
DE91015206 
DE91015207 
DE91015208 
DE91015210 
DE91015213 
DE91015214 
DE91015215 
DE91015216 
DE91015217 
DE91015218 
DE91015219 
DE91015225 
DE91015226 
DE91015229 
DE91015230 
DE91015231 

DE91015232 
DE91015233 
DE91015236 
DE91015237 
DE91015240 
DE91015241 

DE91015242 

DE91015243 

DE91015244 

DE91015245 
DE91015246 
DE91015247 
DE91015248 
DE91015249 
DES1015251 

DE91015254 
DE91015256 
DE91015262 
DE91015265 
DE91015268 
DE91015271 

DE91015272 
DE91015275 
DE91015277 
DE91015278 
DE91015280 
DE91015281 

DE91015282 
DE91015285 
DE91015287 
DE91015288 
DE91015290 
DE91015291 
DE91015292 
DE91015293 
DE91015294 
DE91015295 
DE91015301 
DE91015306 
DE91015308 
DE91015315 


Report No. 


UCRL-JC—1 05556 
UCRL-JC—1 06130 
UCRL-JC—107194 
BNL-—46280 
BNL—46244 
BNL-—46281 
CONF-910402-19 
CONF-91 0402-20 
ANL/CP-73508 
ANL/CP-—73507 
ANL-HEP-CP-91-33 
ANL/CP-72157 
ANL/CP-73278 
ANL/CP-71904 
ANL/CP-72892 
ANL/CP-72686 
ANL/CP-68452 
ANL/CP-71822 
MLM-3691 
BNL—46247 
BNL—46279 
BNL-45724 
BNL-—46276 
DOE/ER/53198—175 
DOE/ER/53198—-174 
DOE/ER/53198-173 
USGS/OFR-90-355 
ORNL/M-1512 
BNL-—46199 
BNL-45565 
BNL-—45563 
BNL-—45523 
BNL-45516-Rev. 
HW-53501 
HW-60154 
DOE/ER/13602—4 
DOE/SR/15160—4 
DOE/PC/79922-T14 
DOE/PC/79922-T13 
DOE/PC/79922-T12 
DOE/PC/79922~T11 
DOE/PC/79922-T10 
DOE/PC/79922—T9 
DOE/PC/79922-T8 
ANL/MCS-TM-151 
LA-11931 
ANL/CP-73493 
PNL-7693 
PNL-SA-19120 
PNL-SA-19121 
DOE/EIA-0130(91/06) 
ORNUTM—11795 
CONF-9107137—1 
CONF-910529-3 
SSCL-432 
SSCL-474 
SSCL-307 
SSCL-~441 
SSCL-451 
SSCL-436 
SSCL-445 
SSCL-426 
SSCL-362 
SSCL—422 
SSCL-349 
UCRL-LR-107105 
PNL-7530 
UCID-21607 
PNL-7716 
CONF-9105184—11 
CONF-9106241—1 
CONF-8812158—1 





Order No. 


DE91015316 
DE91015329 
DE91015333 
DE91015334 
DE91015344 
DE91015345 
DE91015346 
DE91015347 
DE91015348 
DE91015354 
DE91015356 
DE91015358 
DE91015363 
DE91015364 
DE91015366 
DE91015370 
DE91015372 
DE91015373 
DE91015374 
DE91015375 
DE91015376 
DE91015377 
DE91015378 
DE91015379 
DE91015380 
DE91015381 
DE91015382 
DE91015384 
DE91015390 
DE91015392 
DE91015393 
DE91015428 
DE91015439 
DE91015443 
DE91015460 
DE91015463 
DE91015465 
DE91015466 
DE91015477 
DE91015481 
DE91015482 
DE91015484 
DE91015490 
DE91015547 
DE91015555 
DE91500197 
DE915001 98 
DE91500199 
DE91500200 
DE91500239 
DE91500240 
DE91500241 
DE91500380 
DE91500387 
DE91500388 
DE91500413 
DE91502386 
DE91502388 
DE91502389 
DE91502390 
DE91502408 
DE91502409 
DE91502414 
DE91502416 
DE91502484 
DE91505863 
DE91505872 
DE91505874 
DE91505875 
DE91507285 
DE91507293 
DE91507298 


Report No. 


CONF-9106235-2 
CONF-910322-2 
SAND-91-1565C 
SAND-91-0773C 
HAN-45954-Pt.1 
HAN-45954-Pt.2 
HAN-45954-Pt.3 
HAN-45954-Pt.4 
HAN-45954-Pt.5 
LA-11978 
CONF-9010304— 


DOE/ER/53187-T10 


DOE/EI/19658—-H1 
LA-—12101-MS 
SAND-91-0255 
SAND-90-7002 
PPPL-—2763 
PPPL-2768 
PPPL-2765 
PPPL-2772 
PPPL-2761 
PPPL-2767 
PPPL-—2766 
PPPL-2762 
PPPL-—2769 
PPPL-2771 
PPPL-2770 
ANL-90-50 
ITRI-TR—910602 
DOE/ER/45424—1 
DOE/ER/14159—1 
PNL-SA—19740 
SAND-—-91-1570C 
BNL—46275 
SSCL-308-Rev. 
SSCL-424 
FNAL/C-—91/172 
FNAL/C—91/171 
LBL—16347-Vol.1 
SLAC-PUB-5555 
SLAC-PUB-5556 
SLAC-PUB-5598 
ES/ER/TM-—1 
ANL/CP-72166 
ANL/CP-73248 
Juel-2448 
IPP—ili/171 
IPP-II/173 
IPP—6/297 
KFK-—4764 
KFK—4793 
INIS-mf—12194 
DESY-FCE-91-01 
INIS-mf—12198 
INIS-mf—12197 
ZfK—724 
IFP-38774 
CEA-CONF—10512 
CEA-CONF—10511 
CEA-CONF—10510 
CEA-R-5561 
CEA-R-5560 
LAL-—90-76 
CEA-N-2667 
NEACRP-L-320 
ENET—8300636/1 
ENET-—8900035/1 
ENET—8900694/1 
ENET—8900231/3 
INIS-mf—12196 
GSF—19/90 
ZfK-738 


Order No. 


DE91507305 
DE91507306 
DE91507307 
DE91507308 
DE91507309 
DE91507336 
DE91507337 
DE91507347 
DE91507348 
DE91507349 
DE91507350 
DE91507351 

DE91507353 
DE91507358 
DE91507374 
DE91507375 
DE91507376 
DE91507392 
DE91507398 
DE91507399 
DE91507400 
DE91507401 

DE91507410 
DE91507456 
DE91507491 

DE91507519 
DE91507520 
DE91507521 

DE91507522 
DE91507523 
DE91507524 
DE91507525 
DE91507526 
DE91507528 
DE91507529 
DE91507530 
DE91507531 

DE91507532 
DE91507533 
DE91507946 
DE91507965 
DE91507967 
DE91508048 
DE91508050 
DE91508053 
DE91508055 
DE91508058 
DE91508060 
DE91508063 
DE91508070 
DE91508072 
DE91508074 
DE91508079 
DE91508081 

DE91508084 
DE91508086 
DE91508088 
DE91508090 
DE91508093 
DE91508095 
DE91508098 
DE91508170 
DE91508172 
DE91508175 
DE91508177 
DE91508180 
DE91508182 
DE91508192 
DE91508194 
DE91508196 
DE91508199 
DE91508201 


Report No. 


ETDE-mf—1507305 


KWU-R-91 4/008/82 


ETDE-mf—1507307 
ETDE-mf—1507308 
KFK-4700 
KFK-4828 
KFK—4653 
IPP-5/39 
IPP-9/84 
IPP—I1/165 
IPP—l1V/154 
IPP—1/257 
KFK-4657 
PITHA-91/2 
DLR-FB-91-12 
ETDE-mf—1507375 
ETDE-mf-—1507376 
KFK—4609 
BONN-HE-91-07 
ZfK-740 
BONN-HE-91-06 
GKSS—90/E/45 
Jue+2412 
KFK-PEF—-55 
Juel-Spez—577 
GSI-91-22(prepr.) 
DESY-91-016 
DESY-91-010 
DESY-—90-111 
DESY-91-018 
DESY-91-015 
DESY-91-013 
DESY-91-022 
DESY—91-017 
DESY-91-014 
DESY-91-012 
DESY-91-011 
GSI-91-20(prepr.) 
GSI-91-21(prepr.) 
NIFS-69 

NIFS-73 

NIFS—74 
JAERI-M-91 -004 
JAERI-M-91-012 
JAERI-M-91 -022 
JAERI-M-91-023 
JAERI-M-91 -027 
JAERI-M-—91 -033 
JAERI-M-91-039 
JAERI-M-91-017 
JAERI-M-91-025 
JAERI-M-91 -028 
JAERI-M-91 -030 
JAERI-M-—91 -040 
JAERI-M—91-041 
JAERI-M-91 -044 
JAERI-M-91 -046 
JAERI-M-91 -047 
JAERI-M-91-049 
JAERI-M-91-051 
JAERI-M-91 -052 
YITP/U-91-16 
YITP/U-91-15 
YITP/U-91-14 
YITP/U-91-13 
YITP/U-91-12 
YITP/U-91-9 
INS—864 


PNC-TN—7410-90-019 
PNC-TN—7410-90-021 


KEK-90-19 
KEK-90-20 


Order No. 


DE91508204 
DE91508207 
DE91508221 

DE91508295 
DE91508298 
DE91508301 

DE91508404 
DE91508406 
DE91508409 
DE91508411 

DE91508414 
DE91508416 
DE91508419 
DE91508422 
DE91508520 
DE91508831 

DE91508832 
DE91508833 
DE91508834 
DE91508835 
DE91508836 
DE91508837 
DE91508838 
DE91508839 
DE91508840 
DE91508841 

DE91508864 
DE91508865 
DE91508866 
DE91508867 
DE91508972 
DE91508974 
DE91508976 
DE91508978 
DE91628390 
DE91631778 
DE91632177 
DE91632264 
DE91632498 
DE91632678 
DE91633738 
DE91633842 
DE91633855 
DE91633953 
DE91633954 
DE91633955 
DE91633956 
DE91633957 
DE91633958 
DE91633959 
DE91633960 
DE91633961 

DE91633962 
DE91633963 
DE91633964 
DE91633965 
DE91633966 
DE91633967 
DE91633968 
DE91633969 
DE91633970 
DE91633971 
DE91633974 
DE91633975 
DE91633976 
DE91633977 
DE91633978 
DE91633979 
DE91633980 
DE91633981 
DE91633985 
DE91633986 


DE91633986 


Report No. 


JAERI-M-91-031 
JAERI-M-91-055 
JAERI-M-91-043 
JAERI-M-91-066 
YITP/U-91-17 
YITP/U-91-18 
JAERI-M-91-045 
JAERI-M-91 -065 
JAERI-M-91-069 
YITP/U-91-20 
INS-—870 
INS-—869 
KEK-90-23 
KEK-90-24 
RERF-TR-0-89 
ETDE-IT-91-39 
ETDE-IT-91-40 
ETDE-IT-91-41 
ETDE-IT-91-44 
ETDE-IT-91-45 
ETDE-IT-91-47 


ENEL-RAPP-91-096 
ENEL-RAPP-91-095 
ENEL-RAPP-91-092 
ENEL-RAPP-91-102 


ETDE-IT-91-51 
ETDE-IT-91-49 
ETDE-IT-91-50 


ENEA-RTI-FARE-89-02 


ENEA-RTI-EN-SIRE-90-20 


ETDE-IT-91-42 
ETDE-IT-91-43 
ETDE-IT-91-46 


ENEA-RTI-INN—91-07 
KU-HCOE-FL2-R-91-02 


TRI-PP-89-10 
JINR-D—13-89-450 
IC—90/331 
KFKI-—1990-50/C 
UM-P-90/76 
KFKI-—1990-58/G 
LAMP-90/8 


IAEA-TECDOC-582 


IC-90/264 
IC~90/277(Rev.) 
IC—-90/388 
IC-90/401 
IC-90/403 
IC-90/405 
IC-90/411 
IC-90/413 
IC-90/416 
IC-90/418 
IC-90/423 
IC-90/435 
IC-90/437 
IC~90/441 
IC-90/445 
IC-90/452 
IC-90/456 
IC-90/461 
IC-90/465 
JINR-E-2-89-309 
JINR-E-5-89-797 
JINR-R—11-89-643 
JINR-R—11-89-686 
JINR-R-2-89-418 
JINR-R-2-89-675 
JINR-R-2-89-738 
JINR-R-2-89-781 
IC-90/386 
IC-90/424 
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DE91633987 


Order No. 


DE91633987 
DE91633988 
DE91633991 
DE91633992 
DE91633993 
DE91633994 
DE91633995 
DE91633996 
DE91634035 
DE91634036 
DE91634037 
DE91634038 
DE91634039 
DE91634058 
DE91634059 
DE91634060 
DE91634061 
DE91634062 
DE91634063 
DE91634064 
DE91634069 
DE91634070 
DE91634071 
DE91634072 
DE91634073 
DE91634074 
DE91634075 
DE91634077 
DE91634078 
DE91634079 
DE91634080 
DE91634082 
DE91634122 
DE91634123 
DE91634124 
DE91634133 
DE91634150 
DE91634151 
DE91634152 
DE91634153 
DE91634156 
DE91634157 
DE91634158 
DE91634184 
DE91634185 
DE91634186 
DE91634187 
DE91634188 
DE91634189 
DE91634198 
DE91634199 
DE91634200 
DE91634201 
DE91634202 
DE91634203 
DE91634204 
DE91634205 
DE91634206 
DE91634207 
DE91634213 
DE91634216 
DE91634217 
DE91634218 
DE91634220 
DE91634221 
DE91634222 
DE91634223 
DE91634224 
DE91634271 
DE91634273 
DE91634274 
DE91634313 


Report No. 


IC—90/442 
IC—90/460 
ITEF—115-89 
JINR-E-4-89-662 
JINR-E-5-89-806 
JINR-R-11-89-771 
JINR-R-2-89-690 
JINR-R-4-89-357 
IHEP-OT F—90-25 
lYaF—89-69 
lYaF—90-1 
JINR-E-2-89-616 
JINR-R-4-89-827 
IC—90/406 
IC—90/407 
IC—90/417 
IC—90/422 
IC—90/427 
INIS-BR-2436 
INIS-BR-2443 
ITEP-139-89 
JINR-E-2-89-475 
JINR-E-2-89-478 
JINR-E-2-89-498 
JINR-E-2-89-499 
JINR-E-2-89-500 
JINR-E-2-89-507 
JINR-E-2-89-604 
JINR-E-2-89-606 
JINR-E-2-89-736 
JINR-E-2-89-788 
JINR-R-2-89-294 
|IAE—4773-1 
JINR-E-2-89-687 
JINR-E-2-89-699 
BARC—1536 
JINR-R-—11-89-515 
JINR-R-2-89-271 
JINR-R-4-89-561 
RAL-—90-098 
ESM-27 

ESM-28 
IC—90/362 
IC—90/400 
IC—90/420 
IC—90/433 
IC—90/446 
IC—90/457 
IC—90/459 
IC—90/410 
INIS-BR-2410 
INIS-BR—2426 
INIS-BR—2427 
INIS-BR-2428 
INIS-BR-2430 
INIS-BR-2432 
INIS-BR-2439 
INIS-BR-2442 
INIS-BR-—2452 
YaF—89-138 
JINR-R-14-89-681 
JINR-R-14-89-767 
JINR-R—14-89-776 
JINR-R-3-89-601 
JINR—14-89-608 
KFKiI-1990-53/J 
LNS-—152 
RAL-90-097 
IAE—4929-1 
JINR-E-7-89-816 


NilYaF-MGU-—89-69-146 


\AE-4855-7 
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Order No. 


DE91634316 
DE91634333 
DE91634340 
DE91634358 
DE91634359 
DE91634360 
DE91634367 
DE91634395 
DE91634396 
DE91634413 

DE91634414 

DE91634422 

DE91634439 
DE91634444 

DE91634445 
DE91634446 
DE91634464 
DE91634490 
DE91634504 
DE91634509 
DE91634510 
DE91634511 

DE91634512 
DE91634513 
DE91634529 
DE91634530 
DE91634541 

DE91634544 
DE91634545 
DE91634546 
DE91634547 
DE91634548 
DE91634549 
DE91634550 

DE91634551 

DE91634552 

DE91634553 

DE91634556 

DE91634575 

DE91634577 

DE91634578 

DE91634579 
DE91634586 
DE91634588 
DE91634592 

DE91634593 

DE91634594 

DE91634595 

DE91634596 
DE91634597 
DE91634598 
DE91634599 
DE91634601 

DE91634602 
DE91634607 
DE91634608 
DE91634609 
DE91634610 
DE91634615 
DE91634616 
DE91634625 
DE91634626 
DE91634627 
DE91634628 
DE91634629 
DE91634630 
DE91634653 
DE91634656 
DE91634657 
DE91634658 
DE91634659 
DE91634660 


Report No. 


NIIEFA-P-K-0794 
INIS-BR-2454 
|IAE-4875-6 
JINR-3-89-513 
|IAE—4867-6 


NIIEFA-P-OM-0834 


NIIEFA-B—0835 
IC—90/369 
ITEF—145-89 
IC—90/283 
IC—90/476 
INIS-BR-2431 
JINR-R-7-89-12 


CTA-IEAv-NT—006/90 


JINR-E-8-89-495 
JINR-R-8-89-470 


IAEA-TECDOC-594 


JINR-R-13-89-394 
FEI-1974 
JINR-E-2-89-439 
JINR-E-2-89-792 
JINR-E-2-90-264 
JINR-E-6-89-412 
JINR-R-2-89-356 
IC—90/419 
JINR-E-4-89-559 
IC—90/426 
JINR-E—1-89-541 
JINR-E-2-89-296 
JINR-E-2-89-622 
JINR-E-2-89-713 
JINR-E-2-89-731 
JINR-E-2-89-780 
JINR-R-1-89-283 
JINR-R—-1-89-452 
JINR-R-2-89-484 
JINR-R-2-89-494 


NilYaF-MGU-90-2-148 


IC—90/454 
JINR-D-2-89-700 
JINR-E-2-89-555 
JINR-E-2-89-583 
JINR-D-1-89-614 
JINR-E—1-89-540 
JINR-E-1-89-593 
JINR-R-1-89-53 
JINR-R-1-89-621 
CERN-90-10(v.2) 
ITEF-142-89 
JINR-D-1-89-701 
JINR-E-1-89-486 
JINR-R—1-89-367 
JINR-R—1-89-556 
JINR—1-89-28 
JINR-R-3-89-664 
JINR-R-4-89-277 
JINR-R-4-89-696 
LNS-155 
IAE—~4850-1 
JINR-16-88-690 
INIS-BR-2424 
lYaF-90-2 
JINR-E-4-89-630 
JINR-E-~4-89-716 
JINR-R-2-89-744 
JINR-R-4-89-125 
JINR-E-2-89-651 
JINR-E-2-89-727 
JINR-E-—4-89-249 
JINR-R—-1-89-637 
JINR-R-2-89-358 
JINR-R-2-89-366 


Order No. 


DE91634661 
DE91634662 
DE91634663 
DE91634664 
DE91634668 
DE91634669 
DE91634693 
DE91634694 
DE91634703 
DE91634705 
DE91634707 
DE91634708 
DE91634709 
DE91634710 
DE91634715 
DE91634718 
DE91634719 
DE91634720 
DE91634721 

DE91634730 
DE91634732 
DE91634738 
DE91634739 
DE91634753 
DE91634754 
DE91634762 
DE91634764 
DE91634765 
DE91634766 
DE91634767 
DE91634768 
DE91634769 
DE91634770 
DE91634771 

DE91634772 
DE91634773 
DE91634784 
DE91634787 
DE91634791 

DE91634795 
DE91634796 
DE91634861 

DE91634865 
DE91634866 
DE91634874 
DE91634877 
DE91634878 
DE91634879 
DE91634898 
DE91634902 
DE91634905 
DE91634939 
DE91634940 
DE91634962 
DE91634963 
DE91634973 
DE91634974 
DE91634975 
DE91635013 
DE91635090 
DE91635100 
DE91635101 
DE91635109 


DE91635119 
DE91635120 
DE91635121 
DE91635122 
DE91635137 
DE91635138 
DE91635151 
DE91635152 


Report No. 


JINR-R-2-89-520 
JINR-R-2-89-763 
JINR-R-2-89-805 
JINR-R-7-89-551 
LIYaF—1564 
LIYaF-1569 
JINR-E-3-90-307 
JINR-E-6-89-411 
FEI-2057 
JINR-D—1-89-398 
JINR-R-1-89-308 
JINR-R—-1-89-757 
JINR-R-6-89-765 
LIYaF—-1550 
JINR-R-1-89-584 
JINR-E-1 -89-745 
JINR-R-1-89-488 
JINR-R-1-89-557 
JINR-R-1-89-793 
ANU-P—1065 
INIS-BR-2419 
JINR-R-15-89-684 
JINR-R-6-89-483 
JINR-D-7-89-820 
JINR-E-1 -89-482 
IPEN-PUB-317 
BARC-1519 
BARC—1526 
INIS-BR-2412 
INIS-BR-2415 
INIS-BR-—2420 
INIS-BR-2422 
INIS-mf—12865 
JINR—12-90-161 
JINR-18-89-33 
JINR-18-89-798 
INIS-BR-2449 
IPEN-PUB-320 
BARC-—1540 
IC—90/451 
INIS-BR-2423 
BARC-—1524 
BARC—1523 
BARC-1541 
JINR-13-89-802 
IPEN-PUB-318 
IPEN-PUB-322 
IPEN-PUB-324 
BARC-—1533 
BARC—1516 
INIS-BR-2451 
INIS-BR-2445 
INIS-BR-2447 
JINR-E-14-89-512 
JINR-14-88-887 
INIS-BR-2417 
IPEN-PUB-325 
IPEN-PUB-326 
JINR-E-14-89-795 
BARC—1546 
IPEN-PUB-321 
JINR-E-18-89-672 
LUTFD2-TFMS-5016-1-54- 
90 
INIS-BR-2413 
INIS-BR-2414 
INIS-BR-2421 
INIS-BR-2450 
NUCLEBRAS-CDTN-470/84 
INIS-BR-2407 
IC—90/394 
IC—90/395 





Order No. 


DE91635153 
DE91635154 
DE91635155 
DE91635156 
DE91635165 
DE91635166 
DE91635167 
DE91635168 
DE91635173 
DE91635174 
DE91635182 
DE91635256 
DE91635315 
DE91635316 
DE91635317 
DE91635323 
DE91635324 
DE91635325 
DE91635326 
DE91635345 
DE91635347 
DE91635351 
DE91635362 
DE91635380 
DE91635381 
DE91635382 
DE91635383 
DE91635408 
DE91635515 
DE91635551 
DE91635593 
DE91635594 
DE91635595 
DE91635596 
DE91635597 
DE91635607 
DE91635608 
DE91635618 
DE91635619 
DE91635620 
DE91635623 
DE91635625 
DE91635626 
DE91635641 
DE91635642 
DE91635643 
DE91635647 
DE91635649 
DE91635650 
DE91635652 
DE91635653 
DE91635654 
DE91635655 
DE91635656 
DE91635660 
DE91635661 
DE91635663 
DE91635664 
DE91635672 
DE91635677 
DE91635680 
DE91635681 
DE91635682 
DE91635683 
DE91635684 
DE91635685 
DE91635687 
DE91635688 
DE91635689 
DE91635702 
DE91635703 
DE91635704 


Report No. 


IC—90/397 
IC—90/402 
IC—90/408 
IC—90/409 
IC—90/393 
IC—90/432 
IC-90/438 
IC—90/439 
JINR-R-19-89-610 
JINR—19-89-337 
INIS-BR-2437 
INIS-BR-2438 
HCR-CDTN-18 
HCR-CDTN-19 
HCR-CDTN-20 
IC—90/447 
IC—90/448 
IC—90/453 
INIS-BR-2434 
INPE-3000 
INIS-BR-2418 
INIS-BR-2457 
CDTN-613 
IC—90/404 
INIS-GB-347 
INIS-BR-2435 
INIS-BR-2440 
CDTN-DETQ-002/89 
JINR-9-89-391 
JINR-R-13-89-784 
FEI-1981 

FEI-2017 

FEI-2030 
\AE-4874-15 
IC—90/449 

IC—90/431 
IPEN-PUB-319 
ITEF—-157-89 
JINR-R-9-89-348 
JINR-9-89-370 
JINR-R-9-89-717 
JINR-9-89-477 
JINR-9-89-487 
JINR-E-7-89-492 
JINR-E-9-89-448 
JINR-R-9-89-600 
JINR-9-89-605 
IFVE-OUNK-OEA-89-185 
IFVE-OUNK-89-109 
ITEF-91-89 
JINR—16-89-626 
JINR-9-89-467 
JINR-9-89-573 
NIIEFA-P-SIU-0803 
JINR-R-10-89-196 
JINR-R-10-89-197 
LIYaF—-1545 
LIYaF—1561 
IFVE-OUNK-89-184 
SA-FOU-89-01 
CNEN-DR-GNT-08/82 
CTA-IEAv-RP-—018/90 
FEI-1976 

FEI-2054 
IAE-4988-4 
INIS-BR-2444 
CDTN-DERL-005/89 
CDTN-DERL-006/89 
FEI-2050 
BARC—1532 
CBTN-DTD-PEC-PTA-01/74 
FEI-1978 


Order No. 


DE91635705 
DE91635706 
DE91635707 
DE91635710 
DE91635711 

DE91635723 
DE91635729 
DE91635730 
DE91635731 

DE91635732 
DE91635733 
DE91635762 
DE91635763 
DE91635764 
DE91635765 
DE91635774 
DE91635777 
DE91635780 
DE91635787 
DE91635790 
DE91635794 
DE91635795 
DE91635796 
DE91635797 
DE91635798 
DE91635799 
DE91635801 

DE91635802 
DE91635803 
DE91635804 
DE91635805 
DE91635806 
DE91635807 
DE91635808 
DE91635829 
DE91635830 
DE91635831 

DE91635832 
DE91635833 
DE91635834 
DE91635835 
DE91635836 
DE91635837 
DE91635838 
DE91635839 
DE91635840 
DE91635862 
DE91635863 
DE91635864 
DE91635865 
DE91635868 
DE91635869 
DE91635870 
DE91635889 
DE91635890 
DE91635891 

DE91635892 
DE91635893 
DE91635894 
DE91635895 
DE91635896 
DE91635897 
DE91635904 
DE91635909 
DE91635910 
DE91635911 
DE91635925 
DE91635932 
DE91635943 
DE91635947 
DE91635950 
DE91635951 


Report No. 


FEI-2047 
IEN-DERE-DIFIR—004/90 
NUCLEBRAS-CDTN-562/86 
|IAE—4868-2 
INIS-BR-2416 
BARC-—1529 
CDTN-DERL-004/89 
CNEN-DR-2-01/85 
IAE—4945-4 
INIS-BR—2441 
INIS-BR-2448 
BARC—1525 
CTA-IEAv-NT-012/90 
CTA-IEAv-RP—01 7/90 
FEI-1983 

CDTN-61 1/89 
JINR-R-3-89-612 
IEN-SEPRAD-03/86 
BARC—1528 
JINR-R—10-89-194 
FEI-2005 

FEI-2014 

FEI-2046 
|AE—4878-2 
IAE—4912-2 
IAE-4938-1 
JINR-R-13-89-501 
JINR-R-13-89-517 
JINR-R—13-89-741 
JINR-R—13-89-756 
JINR-R-15-89-255 
JINR—13-89-466 
JINR—13-89-6 
JINR—13-89-750 
ITEF-46-88 
JINR-D—13-89-548 
JINR-D—13-89-550 
JINR-R—1-89-202 
JINR-R-1-89-219 
JINR-R-1-89-298 
JINR-R-1-89-434 
JINR-R—1-89-769 
JINR-R-10-89-148 
JINR-R-10-89-682 
JINR-R—11-89-691 
JINR-R—13-90-199 
BARC—1527 
INIS-BR-2446 
INIS-BR—2453 
INIS-BR-2456 
IPEN-PUB-315 
JINR-R-4-89-709 
LIYaF—1562 
BARC-—1511 
|IAE—4807-14 
IAE—4898-16 
IC—90/358 
ITEF—151-87 
JINR-R-10-89-292 
JINR-R—10-89-623 
JINR—13-89-132 
JINR—13-89-818 
IAE—4895-4 
CDTN-DETQ-PD-002/84 
CDTN-DETQ-PD-014/83 
CTA-IEAv-NT—014/90 
IPEN-PUB-323 
IC—90/430 
CNEN-DR-2-02/85 
CDTN-DEAT-CN-018/89 
JINR-E-1 1-89-442 
JINR-E-5-89-624 


Order No. 


DE91635952 
DE91635953 
DE91635954 
DE91635955 
DE91635956 
DE91635957 
DE91635970 
DE91635976 
DE91635977 
DE91635978 
DE91635979 
DE91635980 

DE91635985 

DE91635986 

DE91635987 

DE91635988 
DE91635989 
DE91635990 
DE91635991 

DE91635992 
DE91635993 
DE91635994 
DE91635995 
DE91635996 
DE91635997 
DE91635998 
DE91635999 
DE91636027 
DE91636028 
DE91636029 
DE91636031 

DE91636032 
DE91636033 
DE91636034 
DE91636035 
DE91636079 
DE91636080 
DE91636081 

DE91636082 
DE91636083 
DE91636094 
DE91636095 
DE91636096 
DE91636098 
DE91636099 
DE91636100 
DE91636101 

DE91636102 
DE91636103 
DE91636104 
DE91636106 
DE91636107 
DE91636108 
DE91636225 
DE91636228 
DE91636229 
DE91636230 
DE91636231 

DE91636232 
DE91636261 
DE91636263 
DE91636264 
DE91636265 
DE91636278 
DE91636279 
DE91636283 
DE91636284 
DE91636293 
DE91636294 
DE91636307 
DE91636316 
DE91636317 


DE91636317 


Report No. 


CDTN-DETR-256/89 
CNEN-DR-GAPS-01/88 
CTA-IEAv-RI-006/90 
JINR-E—10-89-521 
JINR-R-10-89-595 
JINR-R—11-89-728 
STATT-S—90-02 
IHEP-OTF—90-107 
lYaF—-90-15 
JINR-R-2-89-171 
JINR-R-4-89-558 
JINR-R-5-89-220 
IHEP-OTF-—90-60 
ITEF—113-89 
ITEF—114-89 
JINR-E-2-89-243 
JINR-E-2-89-326 
JINR-E-2-89-688 
JINR-E-5-89-726 
JINR-R-2-89-228 
JINR-R—-2-89-814 
JINR-R-2-89-850 
JINR-R-2-89-863 
JINR-R-4-89-289 
JINR-R-4-89-504 
JINR-R-5-89-121 
LIYaF—1607 
IHEP-OTF—90-140 
IHEP-OTF—90-50 
IHEP-OTF—90-84 
JINR-E-2-89-32 
JINR-E-2-89-333 
JINR-R-2-89-183 
JINR-R-2-89-836 
JINR-R-2-89-95 
IFVE-OTF—90-62 
IHEP-OTF—90-144 
IHEP-OTF—90-45 
IHEP-OTF-90-95 
INIS-BR-—2608 
JINR-E-2-89-433 
JINR-E-2-89-532 
JINR-E-2-89-607 
JINR-E-2-89-849 
JINR-E-4-89-56 
JINR-R-2-88-916 
JINR-R-2-89-685 
JINR-R-2-89-689 
JINR-R-2-89-695 
JINR-R-2-89-772 
JINR-R-2-89-871 
JINR-R-2-89-883 
JINR-R-4-89-96 
IHEP-OTF—90-123 
JINR-E-2-89-266 
JINR-E-2-89-861 
JINR-E-2-90-373 
JINR-R-2-89-299 
JINR-R-2-89-633 
FEI-2088 
lYaF—90-9 
JINR-R-4-89-311 
JINR-R-4-89-425 
JINR-E-—4-89-665 
JINR-R—-1-89-156 
IFVE-OEF—89-194 
INDC(NDS)—244/M9 
lYaF—90-31 
LIYaF—1586 
INIS-BR-—2609 
JINR-E-14-89-195 
JINR-E-14-89-721 
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DE91636318 


Order No. 


DE91636318 
DE91636319 
DE91636320 
DE91636321 
DE91636323 
DE91636393 
DE91636438 
DE91636496 
DE91636498 
DE91636499 
DE91636500 
DE91636502 
DE91636503 
DE91636508 
DE91636586 
DE91636600 
DE91636601 

DE91636636 
DE91636637 
DE91636638 
DE91636702 
DE91636703 
DE91636704 
DE91636810 
DE91636815 
DE91636816 
DE91636985 
DE91636997 
DE91636999 
DE91637000 

DE91637009 
DE91637011 

DE91637054 

DE91637055 

DE91637056 

DE91637057 

DE91637098 

DE91637099 

DE91637100 

DE91637102 

DE91637103 

DE91637104 

DE91637105 

DE91637106 
DE91637110 
DE91637111 

DE91637112 

DE91637113 

DE91637114 

DE91637115 
DE91637116 
DE91637117 
DE91637118 
DE91637119 
DE91637120 
DE91637121 

DE91637122 
DE91637123 
DE91637124 
DE91637125 
DE91637126 
DE91637128 
DE91637129 
DE91637130 
DE91637209 
DE91637210 
DE91637212 
DE91637226 
DE91637238 
DE91637245 
DE91637246 
DE91637247 


788 


Report No. 


JINR-E-—17-89-670 
JINR-R—14-89-592 
JINR-R-14-90-419 
JINR-R-4-89-671 
LIYaF—1623 
IAE—4972-9 
LIYaF—1592 
IAE—5033-7 
lYaF—90-12 
lYaF—90-39 
lYaF—90-40 
LRP—422/90 
LRP—423/90 
TRITA-PFU-91-01 
lYaF—90-20 
TRITA-EPP-90-05 
TRITA-EPP-—90-08 
YaF—-89-164 
lYaF—90-24 
LRP-426/9! 
TRITA-PFU-91-04 
AECL-9999 
INDC(NDS)—246/MO 
IAE-5012-6 
IAE-5013-8 
|IAE-5028-7 
NilYaF-MGU-89-54-131 
IFVE-ONF—90-47 
LIYaF—1602 
LIYaF—1615 
JINR-R—1-89-875 
JINR-R-2-90-287 
lYaF—89-153 
JINR-E-2-89-295 
JINR-E-2-89-528 
JINR-E-2-89-655 
IAE-4660-2 
IAE—4733-1 
IFVE-ONF—90-149 
IFVE-OTF—90-155 
IHEP-OTF—90-119 
IHEP-OTF—90-46 
IHEP-OTF—-90-49 
IHEP-OTF—90-63 
JINR-E-2-89-235 
JINR-E-2-89-244 
JINR-E-2-89-286 
JINR-E-2-89-3 
JINR-E-2-89-349 
JINR-E-2-89-364 
JINR-E-2-89-405 
JINR-E-2-89-819 
JINR-E-2-89-829 
JINR-E-2-89-858 
JINR-E-2-90-363 
JINR-E—4-89-882 
JINR-R-1-89-639 
JINR-R—-15-89-430 
JINR-R-2-89-167 
JINR-R-2-89-645 
JINR-R-2-89-866 
LIYaF-1588 
LIYaF—1598 
LIYaF—1601 
IHEP-OTF—89-74 
IHEP-OTF—90-165 
JINR-R-2-89-873 
IFVE-ONF—90-97 
IFVE-ONF—90-150 
IFVE-ONF—90-167 
IFVE-ONF-90-43 
IFVE-ONF—-90-51 
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Order No. 


DE91637248 
DE91637249 
DE91637263 
DE91637265 
DE91637266 
DE91637269 
DE91637276 
DE91637277 
DE91637281 

DE91637282 
DE91637283 
DE91637284 
DE91637285 
DE91637299 
DE91637300 
DE91637301 

DE91637302 
DE91637303 
DE91637304 
DE91637305 
DE91637306 
DE91637308 
DE91637348 
DE91637354 
DE91637355 
DE91637356 
DE91637357 
DE91637363 
DE91637364 

DE91637365 
DE91637366 
DE91637367 
DE91637368 
DE91637369 
DE91637370 

DE91637371 

DE91637372 

DE91637373 

DE91637374 

DE91637376 
DE91637377 
DE91637431 

DE91637451 

DE91637457 
DE91637458 
DE91637459 
DE91637461 

DE91637462 
DE91637463 
DE91637464 
DE91637468 
DE91637469 
DE91637470 
DE91637471 

DE91637472 
DE91637498 
DE91637499 
DE91637501 
DE91637502 
DE91637503 
DE91637505 
DE91637519 
DE91637537 
DE91637538 
DE91637555 
DE91637564 
DE91637565 
DE91637567 
DE91637568 
DE91637574 
DE91637575 
DE91637576 


Report No. 


IFVE-ONF—90-94 
JINR-D—1-89-642 
INIS-BR-2612 
FEI-2087 
IAE-4887-14 
JINR-R-3-89-42 
FEI-2076 

FEI-2096 

JINR-E—1 -89-658 
JINR-E—1-89-676 
JINR-E-—1 -89-789 
NIIYaF-MGU-90-21-167 
NiIlYaF-MGU-—90-22-168 
JINR-E-4-89-572 
JINR-E-4-90-319 
JINR-E-4-90-437 
JINR-R-2-90-432 
JINR-R-4-88-934 
JINR-R-4-88-935 
JINR-R-4-89-184 
JINR-R-4-89-189 
NilYaF-MGU-—90-1 0-156 
JINR-E-4-90-447 
FEI-2127 

IAE—4666-8 
IAE-5002-2 
INDC(CCP)-329/L 
JINR-E-2-89-152 
JINR-E-2-89-306 
JINR-E-2-89-666 
JINR-E-2-89-860 
JINR-E-2-89-876 
JINR-E-4-88-917 
JINR-E-4-89-567 
JINR-R-2-89-385 
JINR-R-2-89-770 
JINR-R-2-89-832 
JINR-R-2-89-870 
JINR-R-4-89-320 
RAL-91-018 

R221 

LIYaF—-1591 

R215 
IAEA-NDS-—107(Rev.5) 
IAEA-NDS—110(Rev.3) 
IAEA-NDS—120(Rev.1) 
IAEA-NDS-51 (Rev.3) 
IAEA-NDS-—90(Rev.4) 
INDC(CCP}-325/L 
INDC(CCP)-327/L 
JINR-D—15-89-594 
JINR-R—-1-89-560 
JINR-R—-15-89-318 
JINR-R-15-90-425 
LIYaF—1589 
IFVE-ONF—90-168 
IFVE-ONF-90-171 
JINR-E—1 -90-235 
JINR-R-1-89-463 
JINR-R-1-89-511 
NilYaF-MGU-90-25-171 
JINR-R-3-89-351 
JINR-E-—1 -89-803 
JINR-R-1-89-272 
JINR-E-7-89-809 
JINR-E-15-89-683 
JINR-E-7-89-808 
IAEA-NDS—124(Rev.0) 
IAEA-NDS—130(Rev.0) 
JINR-E-6-89-760 
JINR-R-15-89-812 
JINR-R-7-90-232 


Order No. 


DE91637589 
DE91637591 

DE91637592 
DE91637593 
DE91637594 
DE91637595 
DE91637596 
DE91637597 
DE91637598 
DE91637613 
DE91637614 
DE91637615 
DE91637646 
DE91637647 
DE91637648 
DE91637694 
DE91637695 
DE91637696 
DE91637697 
DE91637698 
DE91637699 
DE91637706 
DE91637720 
DE91637811 

DE91637995 
DE91637996 
DE91638033 
DE91638034 

DE91638035 

DE91638036 
DE91638044 

DE91638045 

DE91638046 

DE91638065 

DE91638066 

DE91638075 

DE91638076 

DE91638077 
DE91638078 
DE91638079 
DE91638092 

DE91638107 
DE91638109 
DE91638110 
DE91638116 
DE91638173 

DE91638174 

DE91638175 

DE91638208 
DE91638254 

DE91638255 
DE91638256 
DE91638258 
DE91638265 
DE91638266 
DE91638267 
DE91638281 

DE91638283 
DE91638323 
DE91638324 
DE91638325 
DE91638326 
DE91638374 
DE91638386 
DE91638392 
DE91638403 
DE91638410 
DE91638411 
DE91638419 
DE91638420 
DE91638421 
DE91638422 


Report No. 


INIS-BR—2433 
INIS-BR—2498 
INIS-BR-2511 
INIS-BR-—2544 
INIS-BR-—2549 
INIS-BR—2550 
INIS-BR—2557 
INIS-BR—2563 
INIS-BR-—2575 
JINR-R-10-89-223 
JINR—14-89-264 
JINR—18-90-427 
INIS-BR-2528 
INIS-BR-2535 
INIS-BR-2551 
INIS-BR—2517 
INIS-BR—2521 
INIS-BR-—2527 
INIS-BR-2538 
INIS-BR-2542 
INIS-BR-—2580 
LIYaF—1449 
INIS-mf—12879 
INIS-mf—12878 
INIS-BR-2524 
INIS-BR-2579 
BARC-—1517 
INIS-BR—2494 
INIS-BR—2530 
INIS-BR—2577 
JINR-E—18-89-807 
JINR—12-89-742 
LIYaF—1412 
INIS-BR-—2532 
INIS-BR—2574 
INIS-BR-—2508 
INIS-BR-—2509 
INIS-BR-—2510 
INIS-BR-—2531 
INIS-BR—2572 
SKN—44 
INIS-BR—2458 
INIS-BR-2463 
INIS-BR-2564 
NIAR—13-776 
IAE—4616-11 
IAE—4942-11 
UJV—-9170-M 
IPMash—-277 
AECL-9571 
AECL-9573 
INIS-BR-—2555 
UJV-9198-T 
IAE—4671-11 
|IAE—4724-11 
IAE—4745-11 
JINR-R—14-90-297 
NILAR—9-772 
INIS-BR-2518 
INIS-BR-—2547 
INIS-BR-2578 
INIS-BR-2581 
JINR—18-89-855 
JINR-E—12-89-762 
JINR-E—18-89-794 
SKB-TR-90-38 
SKB-TR-90-32 
SKN—43 
INIS-BR-—2487 
INIS-BR-—2499 
INIS-BR-2506 
INIS-BR-2523 





Order No. Report No. Order No. Report No. Order No. Report No. 
DE91638431 INIS-mf—12830 
DE91638438 AECL-10112 
DE91638440 SKB-TR-90-40 
DE91638441 SKN-42 

DE91638443 IAE-4987-2 
DE91638444 INIS-BR-2539 
DE91638445 INIS-BR-2554 
DE91638468 SKB-TR-90-41 
DE91638469 STUDSVIK-NP-90-4 
DE91638484 JINR-R-2-89-869 
DE91638485 NIlYaF-MGU-—90-3-149 
DE91638486 NIlYaF-MGU-90-6-152 
DE91638487 RAL-91-014 
DE91638511 INIS-BR-2545 
DE91638512 INIS-BR-2562 
DE91638513 INIS-BR-2565 
DE91638526 JINR-E—19-89-212 
DE91638552 INIS-BR-2514 
DE91638663 INIS-BR-2584 


DE91638667 JINR-R—19-90-288 


DE91638984 JINR—18-89-778 
DE91638985 AECL-9859 
DE91638995 JINR-R-9-89-845 
DE91638997 IFVE-OLU-90-40 
DE91639001 lYaF—-90-14 
DE91639002 lYaF—90-16 
DE91639003 lYaF—90-41 
DE91639009 JINR-R—11-88-904 
DE91639010 JINR-R—11-89-471 
DE91639011 JINR-R-9-89-613 
DE91639013 NIlYaF-MGU-—90-8-154 
DE91639014 NIlYaF-MGU-—90-9-155 
DE91639024 IFVE-OP-OKU-90-91 
DE91639025 JINR-R-9-89-215 
DE91639026 JINR-R-9-89-27 
DE91639027 JINR-9-89-158 
DE91639054 JINR-R-9-89-846 
DE91639055 JINR-R-9-90-440 
DE91639056 JINR-9-89-831 
DE91639057 JINR-9-89-864 


DE91639425 KAERI/RR-833/89 
DE91639426 KAERI/RR-858/89 
DE91639434 IAE-4858-15 
DE91639435 INIS-BR-2570 
DE91639436 JINR-R-10-88-937 
DE91639440 IFVE-OR} 90-133 
DE91639441 INFO—-0305 
DE91639443 OH-85-238-K 
DE91639451 CTH-RF-78 
DE91639452 CTH-RF-79 
DE91639454 INIS-BR-2566 
DE91639470 JINR-E-7-89-680 
DE91639471 JINR-R-10-89-787 
DE91639472 JINR-R-13-89-229 
DE91639473 JINR-R-3-89-335 
DE91639474 JINR-R-3-89-77 
DE91639475 JINR-R-6-88-936 
DE91639476 JINR-R-7-89-451 
DE91639485 IFVE-OEF-90-146 
DE91639486 IFVE-OEF-90-157 


DE91638688 
DE91638689 
DE91638697 
DE91638721 
DE91638722 
DE91638723 
DE91638724 
DE91638725 
DE91638726 
DE91638727 
DE91638728 
DE91638734 
DE91638735 
DE91638736 
DE91638737 
DE91638738 
DE91638739 
DE91638740 
DE91638741 
DE91638742 
DE91638743 
DE91638748 
DE91638750 
DE91638751 
DE91638752 
DE91638780 
DE91638781 
DE91638790 
DE91638793 
DE91638795 
DE91638805 
DE91638806 
DE91638807 
DE91638808 
DE91638809 
DE91638810 
DE91638814 
DE91638840 
DE91638841 
DE91638842 
DE91638843 
DE91638904 
DE91638905 
DE91638924 
DE91638931 
DE91638932 


INIS-BR-2468 
INIS-BR-2469 
IPEN-PUB-328 
INIS-BR-2491 
INIS-mf-12848 
INIS-mf—12849 
INIS-mf-12850 
INIS-mf—12851 
INIS-mf—12852 
INIS-mf-—12853 
INIS-mf—12854 
AECL-—10087 
INIS-mf—12855 
INIS-mf—12856 
INIS-mf—12857 
INIS-mf—12858 
INIS-mf-12859 
INIS-mf—12860 
INIS-mf—12861 
INIS-mf—12862 
INIS-mf—12864 
INIS-mf—12863 
INIS-BR-2558 
INIS-BR-2560 
INIS-BR-2569 
INIS-BR-2546 
INIS-BR-2567 
INIS-BR-2529 
AECL-10109 
RAL-91-019 
EHD-85-115 
EHD-85-123 
INFO-0297 
INFO—0301 
INFO—0307 
INIS-BR-2543 
INIS-mf—12876 
JINR-E—16-89-668 
SKB-TR-90-09 
STUDSVIK-NP-89-65 
STUDSVIK-NS-89-18 
INIS-BR-2536 
INIS-BR-2559 
INIS-BR-2537 
INIS-BR-2513 
INIS-BR-2553 


DE91639061 
DE91639062 
DE91639063 
DE91639067 
DE91639068 
DE91639076 
DE91639077 
DE91639078 
DE91639079 
DE91639088 
DE91639109 
DE91639115 
DE91639118 
DE91639119 
DE91639120 
DE91639121 
DE91639123 
DE91639124 
DE91639125 
DE91639126 
DE91639127 
DE91639157 
DE91639159 
DE91639180 
DE91639181 
DE91639182 
DE91639183 
DE91639185 
DE916391 86 
DE91639218 
DE91639243 
DE91639244 
DE91639246 
DE91639247 
DE91639248 
DE91639249 
DE91639250 
DE91639252 
DE91639253 
DE91639392 
DE91639393 
DE91639394 
DE91639402 
DE91639403 
DE91639405 
DE91639406 


IYaF—-89-157 
lYaF—90-19 


JINR-13-89-170 


YaF—89-174 
lYaF—89-90 
FEI-2061 
INIS-BR-2588 
INIS-BR-—2590 
INIS-BR-—2591 
AECL-9930 
AECL-9810 
LIYaF—1570 
AECL-9714 
AECL-9955 
\AE-4835-4 
INFO—0296 
INIS-BR-—2519 
INIS-BR-—2520 
INIS-BR-—2534 
INIS-BR-—2561 
INIS-BR—2583 
IAE—4994-4 
INIS-BR-—2465 


KFKI—1990-63/G 


KFKI-—1991-03/G 
KFKI-—1991-04/G 
KFKI—1991 -05/G 


PS92 
PSI-95 
IWGGCR-24 
AECL-10055 
AECL-10073 
AECL—10156 
AECL-9797 
AECL-9812 
AECL-9929 
AECL-9968 
INFO—0302 
INFO—0303 
AECL-10022 
AECL-10095 
AECL-9824 
AECL-9967 
AECL-9976 
INIS-BR-2526 
INIS-BR-2533 


DE91639487 
DE91639488 
DE91639489 
DE91639490 
DE91639491 
DE91639492 
DE91639494 
DE91639495 
DE91639496 
DE91639497 
DE91639499 
DE91639500 
DE91639501 
DE91639502 
DE91639503 
DE91639504 
DE91639505 
DE91639506 
DE91639507 
DE91639508 
DE91639509 
DE91639510 
DE91639512 
DE91639513 
DE91639522 
DE91639523 
DE91639524 
DE91639525 
DE91639526 
DE91639527 
DE91639528 
DE91639529 
DE91639530 
DE91639531 
DE91639545 
DE91639546 
DE91639547 
DE91639556 
DE91639557 
DE91639558 
DE91639559 
DE91639560 
DE91639561 
DE91639562 
DE91639571 
DE91639575 


IFVE-OEF-90-59 
IFVE-OEF—-90-65 
IFVE-ONF-90-114 
IFVE-ONF—90-139 
IFVE-ONF—90-17 
IFVE-ONF-90-42 
ITEF—121-89 
JINR-D—1-89-673 
JINR-D-13-89-549 
JINR-E-1 -89-236 
JINR-E—10-89-758 
JINR-E-13-89-61 
JINR-R-1-89-527 
JINR-R—1-89-649 
JINR-R-1-89-854 
JINR-R-1-90-424 
JINR-R—10-89-41 
JINR-R-10-89-739 
JINR-R-13-88-927 
JINR-R-13-89-278 
JINR-R-7-89-29 
JINR-R-7-89-634 
JINR—13-88-899 
NIlYaF-MGU-—89-42-119 


IAE-5009-14 
INIS-BR-2512 
INIS-BR-2515 


INIS-BR-2516 
INIS-BR-2522 
INIS-BR-2540 
INIS-BR-2541 
INIS-BR-2548 
INIS-BR-2573 
INIS-BR-2585 
JINR-R-10-89-75 1 
JINR-R-10-89-766 
JINR—18-89-552 
IFVE-ONF-90-152 
JINR-R—10-89-546 
JINR-R-10-89-815 
JINR-R-10-89-878 
JINR-R-10-90-266 
JINR-R-13-89-733 
JINR—13-89-839 
INIS-mf—12847 
INIS-BR-2507 


DE91638942 INIS-BR-2576 
DE91638954 INIS-mf—12889 
DE91638960 IPMash-305 
DE91638969 AECL-9890 
DE91638971 INIS-BR-2525 
DE91638973 AECL-9927 


DE91639407 INIS-BR-2552 
DE91639408 INIS-BR-2556 
DE91639409 INIS-BR-2571 
DE91639410 INIS-BR-2587 
DE91639423 JINR-R-3-89-678 
DE91639424 JINR-3-89-479 


DE91639576 INIS-BR-2568 
DE91639584 ACNS—11 
DE91639586 AECL-9076 
DE91639587 AECL-9572 
DE91639588 AECL-9574 
DE91639589 AECL-9578 
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DE91639590 


Order No. 


DE91639590 
DE91639591 
DE91639611 
DE91639612 
DE91639624 
DE91639625 
DE91639644 
DE91639664 
DE91639666 
DE91639674 
DE91639679 
DE91639685 
DE91639694 
DE91639695 
DE91639696 
DE91639697 
DE91639698 
DE91639700 
DE91639703 
DE91639704 
DE91639705 
DE91639706 
DE91639707 
DE91639708 
DE91639709 
DE91639710 
DE91639711 

DE91639712 
DE91639713 
DE91639714 
DE91639715 
DE91639716 
DE91639717 
DE91639720 
DE91639721 

DE91639723 
DE91639736 
DE91639737 
DE91639738 
DE91639739 
DE91769487 
DE91769488 
DE91769489 
DE91769496 
DE91769497 
DE91769498 
DE91769499 
DE91769500 
DE91769501 

DE91769502 
DE91769503 
DE91769504 
DE91769505 
DE91787935 
DE91787937 
DE91787939 
DE91787940 
DE91787944 
DE91787991 

DE91787995 
DE91787997 
DE91787998 
DE91788000 
DE91788004 
DE91788006 
DE91788009 
DE91788025 
DE91790800 


DE91790801 
DE91790802 
DE91790803 


790 


Report No. 


AECL-9881 
AECL-9892 
INIS-XN-329/A 
INIS-XN-330 
AECL-9987 
INIS-BR-2589 
INIS-mf—12872 
SKB-TR-90-33 
INFO—0300 
INIS-mf—12875 
INIS-mf—12888 
INIS-mf-12874 
IAEA-INFCIRC—119(Mod.1) 
IAEA-INFCIRC—391 
JINR-R-10-89-163 
IAEA-NDS-0(Rev.91/5) 
IAEA-NDS-7(Rev.91/5) 
JINR-R-10-89-149 
AECL-9575 
AECL-9792 
INIS-BR—2582 
INIS-BR-2610 
IPMash-304 
JINR-R-10-89-16 
JINR-R-11-89-659 
JINR-R—1 1-89-67 
JINR—10-89-840 
JINR—16-89-627 
JINR—16-89-628 
LiYaF—-1614 
SKB-TR-90-34 
SKB-TR-90-36 
SKB-TR-91-01 
AECL-9566-2(v.1) 
AECL-9566-2(v.II) 
INIS-mf—12870 
INIS-mf—12880 
INIS-mf—12881 
INIS-mf—12882 
UJV-9167-V 
ETDE-IT-—91-18 
ETDE-IT-91-19 
ETDE-IT-—91-20 
ETDE-IT-91-22 
ENEA-RT-COMB-89-25 
ETDE-IT-91-23 
ETDE-IT-—91-24 
ETDE-IT-91-25 
ETDE-IT-91-26 
ENEA-RT-INN—90-03 
ETDE-IT—91-27 
ENEA-RT-NUCL—90-02 
ENEA-RT-INN—90-09 
GANIL-P—90-15 
LAL-90-47 
GANIL-P-90-21 
GANIL-P-90-17 
FRCEA-TH-300 
CEA-CONF—10250 
CEA-CONF—-10405 
CEA-CONF—-10404 
CEA-CONF—-10403 
CEA-CONF-10402 
CEA-CONF—-10400 
CEA-CONF—10399 
CEA-CONF—-10397 
FRNC-TH-3713 
ENEA-RTI-COMB- 
VALPRES-89-05 
ENEA-RT-DISP-—90-02 
ETDE-IT-91-29 
ETDE-IT-91-30 
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Order No. 


DE91790804 
DE91790805 


DE91790806 


DE91790810 
DE91790859 
DE91791012 
DE91791025 
DE91791041 

DE91792992 
DE91793017 
DE91793074 
DE91793075 
DE91793091 

DE91793092 
DE91793093 
DE91793094 
DE91793095 
DE91793096 
DE91793097 
DE91793099 
DE91793100 
DE91793101 

DE91793126 
DE91793186 
DE91793187 
DE91793188 
DE91793189 
DE91793190 
DE91793191 

DE91793192 

DE91793193 

DE91793194 

DE91793195 

DE91793196 
DE91793197 

DE91793198 
DE91797106 
DE91797173 

DE91797175 

DE91797177 
DE91797250 
DE91797252 

DE91797254 

DE91797291 

DE91797293 
DE91797295 

DE91797297 
DE91797299 
DE91797301 

DE91797302 
DE91797305 
DE91797306 
DE91797309 
DE91797311 

DE91797313 
DE91797331 

DE91797412 
DE91797417 
DE91797418 
DE91797419 
DE91797420 
DE91797425 
DE91797426 
DE91797427 
DE91797441 
DE91798494 
DE91798495 
DE91798496 
DE91798497 
DE91798498 


Report No. 


ETDE-IT-91-35 
ENEA-RTI-COMB-CIVAL—89- 
08 
ENEA-RTI-COMB- 
TRACORIF-89-05 
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